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ANALISE DE SEQUENCIAS DE GENES DE LIMONENO SINTASES EM GENOMAS DE
CITROS

Autor: FRANCISCO INACIO PAIVA FERREIRA
Orientador: Prof. Dr. MARCO AURELIO TAKITA
Co-orientador: Prof. Dr. ANE HACKBART DE MEDEIROS

RESUMO

O limoneno, um terpeno encontrado em Gleos essenciais extraido da casca de citros, tem
grande aplicabilidade na industria. Sabe-se que existe grande diferenca de concentracdo de
limoneno entre as variedades de citros, sendo, o principal componente dos 6leos essenciais
do grupo. Nesse estudo, hipotetizou-se que diferencas gendmicas poderiam estar
relacionadas as variacdes de limoneno observadas entre as diferentes espécies. Para isso,
fez-se uma andlise in silico, onde buscou-se sequéncias de genes codificando limoneno

sintase no genoma de Citrus sinensisvarie dade AVal °nci ao, di sponzvei
de citros nNnCitrus Genome Databaseo, que foram
alta similaridade das espécies: C. sinensis ( | ar anj a doce nAKimdiguwataPi nea

(tangerina), C. ichangensis (papeda), C. maxima (toranja) e C. medica (cidra). Os resultados
indicam que existem treze sequéncias de genes codificando limoneno sintases em Valéncia.
As treze sequéncias foram alinhadas. Os resultados dos alinhamentos serviram para se ter
uma ideia inicial da semelhanca real entre as sequéncias, vemos que ha regides conservadas
em diversos dos alinhamentos realizados, que implica que as variedades possuem relacdes
filogenéticas, o que € esperado ja que todas pertencem ao mesmo género. Em nenhum
momento, as sequéncias foram 100% idénticas, o que se mostra um resultado interessante,
afinal estudos j& comprovaram que variedades/espécies diferentes possuem quantidades
diferentes de limoneno em seus 6leos essenciais. Ha alta similaridade de sequéncia entre
laranjas doce, C. maxima e C. reticulata, o que na realidade, confirma a origem dessas
variedades pois C. sinensis é um hibrido entre C. maxima, C. reticulata e uma espécie
desconhecida de citros. Também foi feita uma busca por similaridade usando a sequéncia
traduzida das treze prote2znas de | i moneno
Esta analise de proteinas mostrou o0 mesmo padrdo de similaridade entre C. sinensis, C.
maxima, e C. reticulata, e a andlise de filogenia confirma esses resultados. A andlise da regido
promotora ndo mostrou as semelhancas encontradas na analise de sequéncias génicas e
protéicas, o que pode ser o resultado esperado, essas diferencas entre 0s promotores podem
estar relacionadas com a regulacédo dos genes e com isso explicar a diferenca de limoneno
sintases entre espécies e variedade de citros. Porém, o ideal neste caso seria um estudo mais
aprofundado com tais regifes promotoras, para resultados com melhor clareza, afinal a
analise de promotores eucariéticos € um dos problemas mais dificeis na gendmica
computacional.
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SEQUENCE ANALYSIS OF LIMONENE SYNTHASES GENES IN CITRUS GENOMES

Author: FRANCISCO INACIO PAIVA FERREIRA
Adviser: Prof. Dr. MARCO AURELIO TAKITA
Co-adviser: Prof. Dr. ANE HACKBART DE MEDEIROS

ABSTRACT

Limonene, a terpene found in essential oil extracted from citrus peel, has great applicability on
industry. Is it known that there are great limonene concentration differences among citrus
varieties, however, limonene remains the principal component of essential oils from this group.
In this study, it was hypothesized that genomic differences could be related to the variations
of limonene observed between different species. In order to prove this, an in silico analysis
was performed and limonene synthase sequences were searched on Citrus sinensis variety

AVenlci ad genome, available on fACitrus Genome
obtain highly similar sequences from species such as C. sinensis ( s we et orange

Pi n e a pQ®. fredcalgta (tangerine), C. ichangensis (papeda), C. maxima (pomelo) and C.
medica (cider). Results indicate that there are thirteen gene sequences coding for limonene
synthases in Valencia. Those thirteen sequences were aligned. The results of the alignments
served to have an initial idea ofthe real similarity between the sequences, we see that there
are conserved regions in several of the alignments performed, which implies that the varieties
have phylogenetic relationships, which is expected since they all belong to the same genus.
At no time, the sequences were 100% identical, which shows an interesting result, after all,
studies have proven that different varieties/species have different amounts of limonene in their
essential oils. There is high sequence similarity among the sweet oranges, C. maxima and C.
reticulate, which confirms the ancestral origin of those varieties, since C. sinensis is a hybrid
among C. maxima, C. reticulata and another unknown citrus species. Another analysis that
was performed was a sequence similarity search using the translated sequence from the
thirteen limonene synthase proteins from Valencia against the same varieties used on genomic
similarity search. This analysis resulted the same pattern of similarity among C. sinensis, C.
maxima and C. reticulate found on genomic similarity results, and the phylogenetic analysis
confirmed those results. The analysis of the promoter region did not show the similarities found
in the analysis of gene and protein sequences, which may be the expected result, these
differences between promoters may be related to the regulation of genes and thereby explain
the difference in limonene synthases between species and variety of citrus. Although
eukaryotic promoter analysis is one of the most difficult computation problems, an in-depth
study of the referred promoter regions is needed to elucidate our interpretation of genomic and
proteomic comparisons.
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1. INTRODUCAO

Citrus é um grande género pertencente a familia Rutaceae, diversas espécies
cultivadas e de grande importancia econdmica estdo inclusas nesse género como Citrus
sinensis (laranja doce), Citrus reticulata (tangerina), Citrus limon (liméo), Citrus grandis
(toranja) e Citrus paradisi (pomelo), que séo conhecidas pelas cores atrativas além do sabores
e aroma agradaveis, sendo, portanto, comercializadas no mundo todo como frutas frescas e
também na forma de sucos. As frutas citricas possuem atividades antioxidantes e sao ricas
em vitaminas A,C e E, minerais, flavonoides, cumarinas, limondides, carotendides, pectinas e
outros compostos, trazendo diversos beneficios a salide humana. As plantas citricas também
sdo notaveis por sua fragrancia e sdo usadas como fontes de sabores e fragrancias em
cosmeéticos, perfumes, refrigerantes e industrias de alimentos. Além disso, como o aroma é
uma das caracteristicas mais apreciadas da fruta, os compostos volateis desempenham um
papel fundamental na determinacéo da percepcao e aceitabilidade dos produtos citricos pelos
consumidores (LV et al., 2015; MEHL et al., 2014; RODRIGUEZ et al., 2017; WANG et al.,
2017; ZOU et al., 2016).

A fragrancia citrica difere de espécie para espécie, ou seja, mostra uma variacao
fenotipica, variando de um leve aroma de limdo ao doce aroma de laranja e ao pungente
aroma de cidra (AZAM et al., 2013a; ROUSEFF; PEREZ-CACHO; JABALPURWALA, 2009).
As diferentes variedades como também os diferentes 6rgdos das plantas, também
apresentam perfis de aromas distintos (AZAM et al., 2013a; CHEONG et al., 2012; REN et al.,



2015; RODRIGUEZ; ALQUEZAR; PENA, 2013; ZHONG et al., 2014), que s&o influenciados
por fatores de desenvolvimento (AZAM et al., 2013b; RODRIGUEZ; ALQUEZAR; PENA,
2013). Mais de 100 compostos organicos volateis ja foram identificados em Citrus, sendo os
terpenos e seus derivados oxigenados, alcoois, aldeidos, ésteres, éteres e 0xidos, a principal
estrutura de todo o aroma (AZAM et al., 2013b; GONZALEZ-MAS et al., 2011; RODRIGUEZ;
ALQUEZAR; PENA, 2013; ZHONG et al., 2014). Eles se acumulam em células especializadas
na folha e flavedo (epicarpo, parte externa da casca) em corpos oleosos e nas vesiculas de
suco das frutas (HOLOPAINEN, 2004).

Terpenos ndo sdo apenas 0 maior grupo de compostos naturais derivados de
plantas, onde ja foram descritos pelos menos 30.000 compostos, mas também possuem a
maior variedade de tipos estruturais. Cerca de centenas de diferentes esqueletos de carbono
de terpenos sao conhecidos. Os terpenos sdo formados pela combinacao de varias unidades
de cinco carbonos (Cs) conhecidas como isoprenos além de isopentenil pirofosfato (IPP) e
dimetilalil pirofosfato (DMAPP) (BAKKALI et al., 2008; CHEN et al., 2011). Os terpenos sao
biossintetizados através de duas vias independentes nas plantas, a via MEP (fosfato de
metileritritol) operando em plastidios e a via do acido mevalénico (MEV) operando no
citoplasma, que levam a sintese de IPP e DMAPP (LICHTENTHALER, 1999; SAPIR-MIR et
al., 2008). A combinacdo das unidades de isoprenos é realizada pela atividade de prenil
transferases, também conhecidas como difosfato de isoprenil sintases (WANG; OHNUMA,
2000). A condensacédo de uma molécula de DMAPP com uma de IPP gera difosfato de geranil
(GPP), se estiver na configuracéo trans, ou difosfato de neril (NPP), se estiver na configuracdo
cis. A adicdo de outra unidade IPP ao GPP fornecera difosfato de farnesil (FPP) na
configuracdo trans ou na configuracdo cis, e outra unidade IPP fornecera difosfato de
geranilgeranil (GGPP) (TAKAHASHI; KOYAMA, 2006). Prenil difosfatos mais longos também
sdo sintetizados e alguns sédo adicionados (com a perda da porcdo difosfato) como
componentes para formar compostos como clorofilas, filoquinonas e ubiquinonas
(MCGARVEY; CROTEAU, 1995). As centenas de esqueletos basicos de carbono de terpenos
sdo formados a partir de DMAPP, GPP, FPP ou GGPP pelas terpeno sintases (TPS), as
terpeno sintases formam os hemiterpenos (5 &tomos de carbono) a partir de DMAPP (MILLER,;
OSCHINSKI; ZIMMER, 2001); monoterpenos (10 atomos de carbono) a partir de GPP (WISE;
CROTEAU, 1999), sesquiterpenos (15 atomos de carbono) a partir de FPP (CANE, 1999); e
diterpenos (20 atomos de carbono) a partir de GGPP (BEALE; MACMILLAN, 1988) (Figura
1).

Como é possivel observar as terpenos sintases sdo responsaveis pela sinteses
de diversos compostos relacionados com terpenos (CHEN et al.,, 2011). Geralmente, os

genomas vegetais contém conjuntos de genes relacionados (ou seja, '‘Familias de genes') que



codificam enzimas que usam substratos semelhantes e fornecem produtos semelhantes, mas
divergiram claramente em diferentes linhagens. A familia terpeno sintase (TPS) nas plantas é
um exemplo disso, a familia de genes TPS € uma familia de tamanho médio, com nimeros
variando de aproximadamente 20 a 150 genes em alguns genomas de plantas sequenciados
(BOHLMANN; MEYER-GAUEN; CROTEAU, 1998; CHEN et al., 2011). Em Citrus, podemos
citar um estudo com a C(itagssamengisa. Qslm)ervolvierlo anbesagp p | e 0
pela familia de genes de terpeno sintases, Alquézar et al., (2017) identificou um total de 95

loci e 111 transcritos previstos, 96 deles exibindo similaridades significativas com TPSs

conhecidas.
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Figura 11 Biossintese de terpenos (Fonte: FELIPE; BICAS, 2017).

Baseado na filogenia e func¢des conhecidas das terpenos sintases (TPSs), sete
subfamilias de TPSs séo reconhecidas. Estas incluem, subfamilia TPS i ¢, que representa o

mais conservado clado entre as plantas terrestres, contendo principalmente diterpeno
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sintases; subfamilia TPS 1 e/f representando as TPS conservadas entre as plantas
vasculares; subfamilia TPS-h, especifica para Selaginella moellendorffii; subfamilia TPS-d,
especifica para gimnospermas; e trés subfamilias especificas para angiospermas TPS-b,
TPS-g e TPS-a (CHEN et al., 2011).

As funcdes biolbgicas das varias moléculas sintetizadas por terpenos sintases nas
plantas estéo ligadas ndo apenas a biossintese de horménios, mas também a protecao contra
aradiacdo UV e o estresse foto-oxidativo. Além disso, os terpenos também estao relacionados
a protecdo térmica, atracdo de polinizadores, resisténcia insetos e a microrganismos, entre
outros fatores (KEELING; BOHLMANN, 2006; LUDWICZUK; SKALICKA-WOt NI AK;
GEORGIEV, 2017; PENUELAS et al.,, 2005; STEELE et al.,, 1998). Podemos citar os
hormonios giberelinas e brassinoesterdides, os pigmentos carotenoides na fotossintese, e a
cadeia lateral do fitol, como alguns exemplos de terpenos com fung¢des indispenséaveis para o
metabolismo, o crescimento e o desenvolvimento vegetal (AUBOURG; LECHARNY;
BOHLMANN, 2002).

A regulacdo da biossintese de terpendides € complexa, em grande parte por
causa das multiplas fun¢des desta familia de metabdlitos (MCGARVEY; CROTEAU, 1995), e
dos perfis de expressao diferencial dos genes de terpeno sintases observados ao longo do
desenvolvimento da planta em resposta a fatores ambientais biéticos e abibticos (THOLL,
2006).

Os terpenos sdo bastante conhecidos também por serem 0s componentes
principais dos 6leos essenciais. Em citros, 0s 6leos essenciais possuem grande importancia
econdmica, afinal sdo explorados em diversos setores da industria. Os monoterpenos sao 0s
gue estdo em maior quantidade nos 6leos essenciais, representando 90% dos compostos, e
dentre eles, o composto principal é limoneno. As propriedades quimicas, fisicas e bioldgicas
do limoneno interferem diretamente nas propriedades dos 6leos essenciais dos citros. Fatores
como genética e ambiente também interferem na composi¢ao dos 6leos essenciais, diferentes
espécies, e mesmo variedades de citros, possuem composi¢des diferentes, assim como
concentracdes diferentes de limoneno (GONZALEZ-MAS et al., 2019; RUIZ; FLOTATS, 2014;
SHIMADA et al., 2005).

O sequenciamento de nova geragdo permitiu uma explosdo de novos genomas,
dentre os quais os do género Citrus e, com isso, analises de genémica comparativa foram
facilitadas. Este estudo buscou avaliar comparativamente os genomas de laranja doce e
outros citros, disponiveis em bancos de dados publicos, focando nos genes que codificam

limoneno sintase.



2. OBJETIVOS

2.1 Objetivo geral

1 Avaliar diferencas nas sequencias de genes de limoneno sintases nos

diferentes genomas de citros.

2.2 Objetivos especificos

1 Comparar a estrutura genémica nas regides onde se localizam os genes

de limoneno sintase;

1 Comparar estruturas génicas focando as possiveis regiées promotoras dos

genes de limoneno sintase.



3. REVISAO DA LITERATURA

3.1 Importéncia econémica da citricultura

Uma das principais culturas no comércio mundial atualmente, é a citricultura, com
uma producdo de cerca de 100 milh&es de toneladas por ano, englobando todos os cultivares
do género. Dentre esses cultivares industriais pode-se dizer que 98 % deles sdo compostos
por laranjas, limdes, toranjas e tangerinas (LAGHA-BENAMROUCHE; MADANI, 2013). Os
citros sao utilizados comercialmente como frutas frescas, ou na forma de sucos. As laranjas
predominam no mercado, na safra 2018/2019, 54.3 milhGes de toneladas de laranjas foram
produzidas globalmente, a maior producdo em oito anos, ja a producao de suco de laranja
atingiu 2.2 milhdes de toneladas nesta mesma safra. Enquanto a producgéo, para este mesmo
periodo, de tangerinas foi de 32 milhdes, e a producao de toranjas e limdes estima-se chegar
a 6.9 e 8.4 milhdes respectivamente (USDA/FAS, 2019).

Os citros compreendem um grande namero de plantas, o grupo € composto por
13 géneros que pertencem a subtribo Citrinae, tribo Citrae, subfamilia Aurantioideae, da
famililia Rutaceae, sendo que desses géneros, Citrus, Fortunella e Poncirus sao 0s mais
cultivados para uso comercial. Foi possivelmente na China por volta de 1000 a.C. que se
iniciou a utilizacdo do género Citrus para fins ornamentais e alimenticios. Na Europa, a
introducédo dos citros comecou na Grécia por Alexandre (o Grande), cerca de 100 a. C., sendo
gue, durante a ocupacao arabe que ocorreu entre os séculos Xl e Xll, os citros comecaram a
ser cultivados na ltalia e Espanha, passando a ser introduzido para o restante da Europa

durante o periodo das cruzadas. J& nas Américas os citros foram introduzidos pelos



portugueses e espanhdis durante a coloniza¢&o do continente (DONADIO; MOURAO FILHO;
MOREIRA, 2005).

Para o Brasil, a citricultura tem uma enorme importancia. O Brasil € o maior
produtor de laranjas do mundo, na safra 2018/2019 o Brasil teve um aumento de 13% na
producao totalizando 17,8 milhdes de toneladas. O pais ainda domina trés quartos das
exportagdes de suco de laranja, produzindo cerca de 1,2 milhdes de toneladas nesta mesma
safra (USDA/FAS, 2019). A citricultura no Brasil é responsavel por promover um crescimento
s6cio econdbmico, contribuindo com a balanca comercial e a geracdo de empregos direta e
indiretamente (LOPES et al., 2011).

No Brasil as laranjas sdo os principais citros cultivados, mas também se cultiva
tangerinas, lim@es e limas. No pais a producao de citros ocorre principalmente no estado de
S&do Paulo, que possui 85% da producdo nacional de laranjas, sendo seguido por estados
como Bahia, Minas Gerais, Para, Parana e Rio Grande do Sul, que também contribuem para

0 agronegdcio dos citros (LOPES et al., 2011).

3.2 O sequenciamento do genoma dos citros e as descobertas sobre a
diversidade e a ancestralidade do género

Devido a importancia econbmica, diversas pesquisas envolvendo diferentes
espécies de Citrus sao realizadas nos mais variados centros de pesquisa. Nos ultimos anos,
vemos um grande foco no sequenciamento genético de diversas espécies e variedades,
principalmente pelo fato de poder fornecer diversas informacgdes, sendo que algumas dessas
possivelmente possam auxiliar no melhoramento genético dessas espécies e variedades
(WANG et al., 2018; WU et al., 2014; XU et al., 2013).

Um dos fatores que impulsionaram a busca pelo sequenciamento das espécies
de citros foi o entendimento da origem genética do género. Acredita-se que este é nativo do
sudeste asiatico, ja que a familia Rutaceae € amplamente distribuida nas regibes do oeste do
Paquistéo, regido central e norte da China, no oeste da india, na regi&o da Nova Guiné e do
Arquipeldgo Bismarck, além do nordeste da Australia, da Nova Caled6nia, Melanésia e das
ilhas da Polinésia Ocidental (GMITTER; HU, 1990; REUTHER; BATCHELOR; WEBBER,
1967). A dificuldade de se encontrar a origem genética dos citros ocorre devido a algumas
caracteristicas da biologia e do cultivo dessas variedades. As espécies de citros sao
alégamas, ou seja, que realizam preferencialmente fecunda¢do cruzada, e séo altamente
heterozigotas, porém um dos fatores bioldgicos que dificulta a busca da origem genética nos

citros é o fato de poder haver cruzamentos entre as variedades, com produc¢do de hibridos



férteis, resultando em uma alta variabilidade genética no género. (REUTHER; BATCHELOR;
WEBBER, 1967; VELASCO; LICCIARDELLO, 2014; WANG et al., 2017; WU et al., 2018; XU
et al., 2013).

Nessa busca de espécies ancestrais e selvagens que deram origem aos cultivares
atuais de citros, Xu et al. (2013) realizaram o sequenciamento do genoma da laranja doce (C.
sinensisL. Osbeck) da variedade fAVal °nciao, uma das
no mundo e a primeira utilizada para a producéo de suco. Havia um senso comum de que a
laranja doce ndo seria uma espécie pura, mas ha verdade um hibrido, o que foi confirmado
por este estudo. Conforme os autores concluiram, a laranja doce é um hibrido entre toranja
(C. grandis) e tangerina (C. reticulata). Mais especificamente, houve um cruzamento entre
toranja e tangerina, gerando um hibrido inicial ndo identificado, que ao cruzar novamente com
tangerina produziu a laranja doce. Esse estudo do genoma da laranja doce também resultou
em uma analise que trouxe novas informacdes sobre a filogenia do género, descobrindo-se
gue o género Citrus é préximo do cacau, da Arabidopsis e do mamao, porém sendo mais
antigo que os mesmos, divergindo da ordem Malvales ha pelo menos 85 milhdes de anos.

J4 Wu et al. (2014) sequenciaram os genomas das tangerinas C. clementina

( ACI e me G.treticulatad() i P o n KCadelgigsa ( A Wi | | oQwretieudafa & . sinensis
(AMur cot t,&)maximadq rMarmhjaa d | eacid); CesinénsisM\ A Ri dge Pineapp
laranja azeda C. aurantum (A Sevi |l |l eod) . N a ans8lise dos geno

evidenciaram que, enguanto as toranjas sequenciadas possuem pouca introgressao de outras
espécies, todas as tangerinas mostram uma mistura substancial com toranja, ndo podendo
ser relacionadas como variedades derivadas apenas de uma populacdo ancestral de C.
reticulata, como era a hip6tese inicial dos autores. A laranja doce sequenciada neste estudo
também se mostrou como sendo um hibrido, apresentando uma mistura com toranja em
ambos 0s casos. Sendo assim, 0s autores concluiram que, no caso da ancestralidade das
toranjas, esses foram domesticados a partir de uma espécie selvagem de C. maxima. Ja com
a tangerinas a histéria € um pouco mais complexa, pois ndo havia suspeita de que as
tangerinas ail PfoWiklaln®wleeaf o0, poderiam ser h2brid

surpresa, o resultado de que ambas sé@o na realidade introgressdes interespecificas de C.

maxima em C. reticulata ( s el vagem) . Enquanto para as tanger
ja se esperava tratarem-s e de h2bri dos, no caso da ACI ement
tangerina AWillowleafdo e a |l aranja doce, | 8 a A

doce e uma tangerina desconhecida. Além da confirmacdo da laranja doce (C. sinensis cv.
fRi dge Pineappl ed) ser um hibrido de toranja
tamb®m que esta compartilha alelos com a tange

as tangerinas AWillowleafo e fAHuangl isendgrmamnao 0.



hibrido entre toranja e uma tangerina selvagem, porém néo hé rela¢do desta com laranja doce
(WU et al., 2014).

Ainda na questéo da diversidade e ancestralidade, WU et al. (2018), analisaram
genomas de 58 acessos do género Citrus e dois acessos de outros géneros (Poncirus e
Severinia). Sendo que neste trabalho também foi realizado o sequenciamento das seguintes
espécies de Citrus; C. medica (cidra), C. micranta (uma espécie selvagem do subgénero
Papeda), C. japonica (também conhecida como Fortunella margarita, kinkan), C. ichangensis
(ou C. cavaleriei, também considerado do subgénero Papeda); e trés espécies de citros
australianas, Eremocitrus glauca, Microcitrus australis e Microcitrus australasica. Através das
analises desses varios genomas, 0s autores observaram que limdes, limas, laranjas e toranjas
séo hibridos, e que as espécies C. medica, C. reticulata e C. maxima, podem ser destacadas
como os trés principais ancestrais desses citros, apesar de que os autores identificaram cerca
de 10 progenitores do género. Além disso, propuseram que 0s citros tiveram sua origem no
sudeste do Himalaia, na regido que inclui a area oriental de Assam, o norte de Mianmar e o
oeste de Yunnan; e que as espécies citricas ancestrais sofreram um evento de especiacao

durante o final do periodo do Mioceno.

3.3 Oleos essenciais de citros

Os 6leos essenciais de citros sao explorados em diversos setores industriais como
na producdo de perfumes, fragrancias a base de Oleos citricos, e como ingredientes
aromatizantes na industria alimenticia, farmacéutica e cosmética, sdo obtidos principalmente
da casca dos frutos, mas folhas e flores também podem ser utilizadas na obtencdo. Além da
utilizacdo no setor industrial, os 6éleos essenciais também sado utilizados na agricultura, no
controle de pragas. Tudo isso devido ao fato dos Oleos essenciais e suas composicdes
guimicas possuirem uma gama de atividades biolégicas, que incluem, atividade
antimicrobiana, antioxidante, anticancerigena, anti-inflamatéria, inseticida, dentre outras
(CHAVAN; WAKTE; SHINDE, 2010; EL SAWI et al., 2019; GONZALEZ-MAS et al., 2019; JING
etal., 2014; RASPO et al., 2020; RUIZ-PEREZ et al., 2016; TOSCANO-GARIBAY et al., 2017;
TRANCHIDA et al., 2012; VEKIARI et al., 2002).

A extragdo de Oleos essenciais de citros se iniciou no século XVI, com a extragdo
sendo realizada por destilacdo, C. Gesner extraiu 6leos de laranjas e limdes. Apenas no
século XVIII, gue o processo de extracdo mecanica das cascas se iniciou. Atualmente os 6leos
essenciais sdo extraidos a partir de técnicas industriais de extracao a frio, a partir das cascas

de frutas citricas como a laranja doce (C. sinensis), laranja azeda (C. aurantium), limdes (C.



limon), bergamotas (C. bergamia), mexericas (C. deliciosa), pomelos (C. paradise), dentre
outras. O processo de extracdo a frio ocorre basicamente em trés etapas: uma agdo mecanica
gue permite a ruptura dos utriculos da casca e liberacado de 6leo; a liberacdo de um fluxo de
agua utilizado para transportar 6leo essencial; e a separacdo do Oleo e da agua por
centrifugacao. Dos residuos desse processo também é possivel recuperar 6leo de menor
gualidade por destilacdo (TRANCHIDA et al., 2012).

Compostos volateis e semi-volateis, compdem 85 a 99% de toda a fracao dos
Oleos essenciais de citros, que é representada por um pouco mais de 200 compostos. Essa
fracdo volatil € composta por hidrocarbonetos de monoterpenos e sesquirterpenos, e seus
derivados oxigenados, como aldeidos, alcoois e ésteres. A fracao nao volatil, que corresponde
de 1 a 15% do Oleo, é composta por hidrocarbonetos, esterdis, acidos graxos, ceras,
carotenoides, cumarinas, psoralenos e flavondides (FISHER; PHILLIPS, 2008; MOUFIDA;
MARZOUK, 2003).

Dentre todos os compostos presente nos Oleos essenciais de citros podemos
destacar o limoneno, afinal sua concentragdo no Oleo essencial varia de 32 a 98%
dependendo da espécie e variedade citrica; como por exemplo, na bergamota, varia de 32 a
45%, liméo de 45 a 76%, e na laranja doce de 68 a 98%. Mas este fator se refere ao dleo
essencial obtido de cascas, nos 0Oleos obtidos de flores e folhas a concentragéo de limoneno
é menor e outros compostos predominam (GONZALEZ-MAS et al., 2019; JING et al., 2014;
LOTA et al., 2000; MOUFIDA; MARZOUK, 2003).

E importante ressaltar que a composicdo quimica dos éleos essenciais é
influenciada por fatores internos (genética) e externos (ambientais). Os fatores genéticos,
incluindo, espécies, variedades, e diferentes partes da planta, sdo os maiores determinantes
da composicao quimica dos Gleos essenciais (BAKKALI et al., 2008; TU et al., 2002). Um
estudo comparativo de 6leos essenciais extraidos de cascas de 4 espécies citricas da Tunisia,
realizado por Hosni et al., (2010), mostrou que 0 -aadineno, um sesquiterpeno presente em
6leos essenciais, foi encontrado apenas na espécie de pomelo e  o-calétoreno, outro
sesquiterpeno, foi observado apenas na espécie de tangerina utilizada. Ja Lota et al., (2000)
estudou a composicdo do 6leo essencial de 58 variedades de tangerinas pertencentes a 15
espécies diferentes, e em seus resultados observou que a composicao desses 6leos variaram
consideravelmente de amostra para amostra. Oleos extraidos de diferentes 6rgéos da planta
também apresenta diferencas em sua composicao quimica, como por exemplo o estudo
realizado por Lota et al., (2002) que mostra que o terpineol-4 foi um dos principais compostos
nos 6leos de folhas de lim&o, enquanto néo foi detectado nos 6leos de casca.

Fatores ambientais como solo, clima, praticas culturais, ataque de insetos, estagio

de maturagdo, entre outros, podem contribuir para a variacdo quantitativas dos o6leos
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essenciais. Um exemplo € o estudo realizado por Vekiari et al., (2002), no qual avaliou-se a
composicao do 6leo essencial de limdes da variedade Zambetaki (C. limon), colhidos em seis
diferentes intervalos de tempo, durante um periodo superior a um ano. Foram encontradas
diferencas significativas entre os perfis de aroma e variacBes quantitativas nos 6leos
essenciais de acordo com o periodo em que foram colhidos, além de diferencas nos

componentes de Gleos extraidos de folhas com os extraidos de casca.

3.4 Limoneno

Limoneno é conhecido como um monoterpeno ciclico, cuja a formula empirica é
CioH16. E um liquido incolor em temperatura ambiente, ocorre em duas formas 6pticas D- e L-
limoneno (Fig. 1), e em uma mistura racémica conhecida vulgarmente por dipenteno (HAHN
et al., 2006).

7 7
2 6 2 6
3 5 3 5
4 f 4
9 /Q\ 9

10 10

D - limoneno L - limoneno

Sinénimos: Sin6énimos:

R (+)— limoneno S (-) - limoneno
(+) — carveno ) ) - carveno )
(R) -4-isopropenil-1-metil-1-ciclo- (S) -4-isopropenil-1-metil-1-ciclo-
hexeno hexeno

(+) - p-mentha-1,8-dieno (-) - p-mentha-1,8-dieno

Figura 2: Estruturas quimicas das duas formas Opticas de limoneno, com numerag¢éo dos
atomos de carbono e nomenclaturas que podem ser encontradas na literatura (Fonte: DUETZ
et al., 2003).

Os isbmeros de limoneno, ou seja, as suas duas formas Opticas, sdo 0s
monoterpenos ciclicos, mais abundantes na natureza; L-limoneno é principalmente
encontrado em uma variedade de arvores e ervas, como por exemplo na espécie Mentha spp.;
enquanto D-limoneno é o componente principal do 6leo derivado das cascas de frutas citricas
como laranjas e limdes (DUETZ et al., 2003; RUIZ; FLOTATS, 2014).
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O limoneno também possui diversas aplicacfes industriais, € amplamente
utilizado como aditivo de sabor e fragréncia em itens alimentares, como sucos de frutas,
doces, gomas de mascar, refrigerantes e sorvetes. O limoneno é também uma das fragrancias
mais utilizadas na formulagcédo de cosméticos e pode ser encontrada em diversos produtos de
beleza, como sabonetes, xampus, condicionadores, entre outros, além de estar presente
também em produtos de limpeza e pesticidas ecologicamente corretos. E também
considerado um composto seguro para a preservacdo de alimentos e pode ser usado como
solvente para extracdo de produtos naturais (EL SAWI et al., 2019; HIROTA et al., 2010;
NAZAROFF; WESCHLER, 2004; ROBERTO et al., 2010; SUN, 2007).

O D-limoneno é considerado um produto quimico com baixa toxicidade, ndo
representando riscos para os seres humanos, pelo contrario, tem sido utilizado clinicamente
para dissolver célculos biliares contendo colesterol e para alivio da azia e da doenca do refluxo
gastroesofagico, por causa de seu efeito neutralizante acido. Além disso, 0os estudos mostram
a capacidade quimiopreventiva contra diversos tipos de cancer, do D-limoneno, evidéncias de
um ensaio clinico mostram uma resposta parcial em um paciente com cancer de mama e
doenca estavel por mais de seis meses em trés pacientes com cancer colorretal (SUN, 2007).

Aproximadamente 50 mil toneladas D-limoneno sdo recuperadas ao ano como
subproduto da industria citrica mundial, sendo geralmente separado do 6leo essencial obtido
no suco de laranja pela sua baixa solubilidade em &agua, alta tendéncia a autoxidacéo e
polimeriza-«o, ef | faosrom as-0«se unmsmbpr@dmtia fodustrial adequado
para bioconversées a compostos de alto valor comercial (MAROSTICA; PASTORE, 2007).

O limoneno também serve como precursor de muitos derivados oxigenados
encontrados nos 6leos essenciais de varias espécies agronémicas, incluindo mentol em
hortela-pimenta, carvona em hortela, carvona em cominho e endro, e perillaldeido em perilla
(HYATT et al., 2007).
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4. MATERIAIS E METODOS

4.1 Identificagdo de sequéncias codificando limoneno sintase em Citrus

sinensisvari edade fiValenci ao

Inicialmente foi realizada uma busca no banco de dados da variedade de laranja
doce AV acbn awutlizagdd de palavras chaves, por sequéncias de genes relacionados
a limoneno sintases.

4.2 ldentificagdo de sequéncias codificando limoneno sintase em outros
citros

O acesso aos genomas das variedades ocorreu no banco de dados Citrus
Genome Database (https://www.citrusgenomedb.org/). As variedades utilizadas foram: C.
sinensis( | aranj a docGsingngia( I°aarca mjog ,doce A R.raliqulata Pi ne a
(tangerina), C. ichangensis (papeda), C. maxima (toranja), C. medica (cidra).

Apartr dos genes de AVal°nciad encontrados,
utilizacdo da ferramenta BLAST+ (Basic Local Alignment Search Tool) (ALTSCHUL et al.,
1990), di sponz2vel no pr-prio banco de dados nCit
das outras variedades, sendo as sequéncias com maior similaridade selecionadas para a

utilizacdo no estudo.
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4.3 Identificagdo de sequéncias promotoras de genes codificando limoneno

sintase em citros

Sequéncias das possiveis regides promotoras dos genes codificando limoneno
sintase em citros também foram analisadas. Para tanto, fragmentos com tamanho de 1Kb a
montante do inicio da sequéncia dos mRNAs foram utilizados para essa andlise. Essas
regides foram identificadas utilizando a ferramenta JBrowse (https://jbrowse.org/) (BUELS et
al., 2016).

4.4 Alinhamento multiplo de sequéncias

As sequéncias das regides codificadoras dos genes de limoneno sintase foram
alinhadas com a utilizacdo da ferramenta Clu st a | Omega (AMultiple seq
alinhamento de sequéncias mdltiplas), disponivel em
https://www.ebi.ac.uk/Tools/msa/clustalo/ (SIEVERS et al, 2011), com o0s parametros
padrdes do programa.

Além das sequéncias das regides codificadoras, as sequéncias das proteinas
expressas por esses genes também foram avaliadas através da mesma ferramenta. As
sequ’ncias das prote2nas foram obtidas no pr g
guando néo disponiveis, foram obtidas pela traducdo das sequéncias génicas com o auxilio
da ferramenta ATranslated do AExXPASyo (dispon
(GASTEIGER et al., 2005).

Por fim, foram também alinhadas as possiveis regiées promotoras dos genes que

codificam limoneno sintase nos diferentes citros avaliados.

4.5 Andlise de regido genémica

Para essa analise a ferramenta JBrowse (https://jbrowse.org/) (BUELS et al.,
2016) foi utilizada. Foram comparadas as sequencias dos genes proximos ao analisado de
i Val °, gealmerie um gene da esquerda e um da direita, com as sequencias dos genes
proximos aos similares a este nas outras variedades, se as sequencias apresentarem
similaridade, significa que ambos os genes analisados se encontram em uma mesma regiao

genbmica.
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5. RESULTADOS E DISCUSSAO

As buscas por sequéncias de limoneno sintase no Citrus Genome Database
revelou a presenca de 13 genes em laranja doce (C. sinensis) variedade AVal °nc
1). Estas sequéncias foram utilizadas para buscas por homologos em outras espécies, além
de outra variedade de laranjadoce ( A Pi neappl ed) na mesma base de
mostrando a presenca de poucos genes similares em algumas variedades, como por exemplo,
C. ichangensis. No caso de C. clementina existe um Unico gene que possui similaridade com
diversosgenesdeValénci a (Cicl ev10017785m). J€ maxam,Ccasos
medica e C. reticulata, existem genes para essas variedades que apresentam similaridade
com mais de um gene de Val °ncia, como por exemp
que apresentoual ta similaridade com 4 genes de fdAVal e
Cs3g04360.1, e orange1.1t03904.1.

Através de um alinhamento multiplo pela ferramenta Clustal Omega (SIEVERS et
al., 2011), cada gene de valéncia foi individualmente comparado com o0s genes das outras
espécies/variedade que apresentaram similaridade, comeg¢ando com o alinhamento dos
genes da primeira |linha da Tabela 1, ou seja, o
fforangel. 1g045966mo (APIi neCampdma)o,) , N GEYLYHIDM.8T A
medica) e AMSYJ 1@ BtEW@ala) Lovemos que nAVal €.méimae, APi
C. reticulata, em uma determinada regido do alinhamento, sdo bastante similares, mostrando

a presenca de uma regido conservada na sequéncia desses genes (Figura 4 - Apéndice).
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Neste alinhamento, o gene de C. medica apesar de em determinada regido se alinhar com C.

maxima e

Tabela 1: Identificacdo do s

nval °

nci ao

genes

el e n«o

se al

nha

com as

de mai

d e C. Binéasls)’e mscgenasisimilares das outras

variedades de acordo com os resultados da comparagdo das sequéncias dos genes de

iVal °comiodrds variedades; i x 0 significa que n«o foi enco.l
similaridade com a respectivadsequ®°ncia do gene
“Valéncia” C. clementina “Pineapple” C. Ichangensis C. maxima C. medica C. reticulata

Cs2g072301 X orange1.1g045966m X Cg2g040870.1 Cm249680.1 MSYJ183800.1
Cs3g04170.1 Ciclev10017785m  crange1.1g043404m X Cg3g004050 Cm257260.1 MSYJ098750.1
Cs3904230.1 Ciclev10017785m  orange1.1g021595m X Cg3g004080.1 Cm257240.1 MSYJ271170.1
Cs3904260 X orange1.1g045966m Ci098410.1 CgUng021700.1 Cm249680.1 MSYJ216420.1
Cs3g04290.1 X orange1.1g043404m X Cg3g004050.1 Cm205460.1 MSYJ216420.2
Cs3904340.1 Ciclev10017785m  ocrange1.1g046807m X Cg3g004140.1 Cm257260.1 MSY.J054830.1
Cs3g04360.1 Ciclev10017785m  crange1.1g043404m X Cg3g004050.1 Cm257260.1 MSYJ098750.1
Cs3g04390.1 Ciclev10017785m  crange1.1g045966m X Cg3g004130.1 Cm249680.1 MSYJ216420.1
orange1.1t03804 1 x orange1.1g043404m X Cg3g004050.1 Cm257260.1 MS5YJ216420.1
orange1.1t104362.1 x orange1.1g045866m X Cg3g004130.1 Cm249680.1 MSYJ216420.1
orange1.1t104363.1 Ciclev10017785m  arange1.1g045966m X Cglng021700 1 Cm249680.1 MSYJ216420.1
orange1.1t04367 .1 Ciclev10017785m  crange1.1g021595m X Cg3g004140.1 Cm257260.1 MSYJ054830.1
orange1.1t04775.1 Ciclev10017785m  crange1.1g046807m X Cg3g004080.1 Cm257260.1 MSYJ216420.2

=14

=1}

S

As sequéncias dessas proteinas foram encontradas no proprio banco de dados

Ci
https:

trus

equ’nci a

Genomeo,

proteica.

ou

Par a o]

gene

/'l web. expasy.org/translate/ 0),

de

g u a rsel aoferracenta EkKPAS(dispnived dm;

psa raa

iVval

espécies/variedades similares a ele (Tabela 1), o alinhamento das proteinas expressas por

esses genes, seguiram o padrdo do alinhamento dos genes, como é possivel observar na

Figura 5 (Apéndice), onde apenas uma regiao se alinhou perfeitamente, porém, assim como

no alinhamento dos genes, C. medica, ndo se alinhou nesta determinada regiéo.

ao que ocorreu com 0S genes e as proteinas,

reticulata apresentam uma maior similaridade (Figura 6, Apéndice).

O alinhamento dos promotores para 0s genes citados acima, ndo se assemelhou

apenas

as

sequ°®necC.as

Também foi realizada uma analise sobre a localizacdo desses genes nos

genomas das variedades, buscando-se saber se 0s genes se encontram em uma mesma

r
d

egi «o,

para |

e AVal °nci abo, t

SSO

f oi

veram

ut

suas

zada a

sequenci as

ferrament a

comp

°nci

ut il
troa

ao

de

n.

ar ac

este nas outras variedades. No caso do alinhamento acima, osgenesfior angel. 1g0459
AMSYJ C. 8eBcBl@ta), seledcontram

(API ne aipCml2egd)4,0 8. maxima)o,

(e
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em uma mesma regi«o gen!micaf Qu2g ®7)2¢vssvagld e AV
observar que o Unico gene que nao se encontra na mesma regido é o de C. medica
(A Cm2 4 9 6),& @stefodo gene que ndo se alinhou corretamente com 0s outros.

0] alinhamento das s e g us3gli7a. sl 0 d o(sii Valehres
fCiclev10017785mo C.(clementina) ordngel.1g043404mo ( A Pi n eCg3g@4080d )C,( A
maxima) ,Cm2b7260.10 C.(medica) MSYH098750.10 C.(reticulata), mostrou que as seis
sequéncias se alinham em determinados pontos, inclusive ha regides conservadas entre as
variedades, é possivel observar que a sequéncia de C. clementina € a que difere um pouco
das demais em determinadas regides do alinhamento (Figura 7, Apéndice). No alinhamento
das proteinas (Figura 8, Apéndice), é possivel observar também, que a proteina expressa
pelo gene de C. clementina também difere em pequenos pontos onde ela apresenta
aminoacidos diferentes das demais sequéncias, sendo que novamente temos regides
conservadas entre as seis sequéncias, porém ao retiramos C. clementina, foi possivel
observar que a regido conservada entre as variedades restantes é bem maior. Na questao do
alinhamento da regi«o promotor a, apenas em al gu
C. maxima mostrando um pouco de similaridade. (Figura 9, Apéndice). O gene de C. maxima,

i Cg 3 g00 &0 6nkd dessas sequencias analisadas que se encontra em uma mesma
regi «o gent'mica que @©@3g9HMWeldr. AVal °nciao (A

O alinhamento entreosgenesAi Cs 3 g0 428 VYa ll oCii@logy, 1L0@E1 7785

clementina), Aorangel. l1gQ2dP&@pmoe Gy 3 g0 04 0(.0.nmaxima),
ACm257 2(€.0nedica)ei MS Y J 2 7 1 (C.7diculatad), mostra regides de conservacao
entre as seis variedades no alinhamento das sequencias codificadoras (Figura 10, Apéndice),
0 mesmo ocorreu para o alinhamento das proteinas (Figura 11, Apéndice), porém, é possivel
observar que C. clementina em ambos 0s casos, tem a sequéncia mais distinta entre as
variedades. Ao continuar analisando os alinhamentos foi possivel observar que com a retirada
da sequ°ncial €@&,mékRa @ €.aclerpentina, as trés variedades restantes
possuem uma regido conservada que se destaca no alinhamento. Pode-se se dizer que as
proteznas de. niaxmnal e reticalaba, sdo mais semelhantes entre si, afinal
possuem uma regido conservada que é maior do que aparece no alinhamento com as outras
variedades. J& o alinhamento entre as sequéncias de possiveis regifes promotoras ndo
apresentou resultados significativos, ou seja, ndo apresentou similaridade entre as
sequéncias (Figura 12, Apéndice). Nenhum dos genes das variedades estdo localizados na
mesma regi«o gue o0 gene de fAVal °nciao.

No caso do alinhamento entre o0s genes Cs3g042600 (AVal °nci i
forangel.1g045966mo ( A P i n,eG@NL04® L.(ichangensis) ,CgUing021700.16 C.(
maxima) ,Cm2¥9680.10 C.(medica) e MSYJ216420.1 (C. reticulata), € possivel observar as
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variedades fAVal ° @.aadna e C.frefidulate apneseitaadd similaridade em
determinadas regifes do alinhamento das sequencias codificadoras (Figura 13, Apéndice),
sendo que o mesmo resultado ocorre para o alinhamento das proteinas expressas por esses
genes (Figura 14, Apéndice) . Ao al inhar apenas as sequ®°ncias
i Pi n e aG mpaximae,C. reticulata é possivel observar uma regido conservada entre essas
quatro variedades. O alinhamento dos promotores ndo destaca similaridade entre as
sequéncias (Figura 15, Apéndice), e nenhum dos genes das variedades acima estédo
|l ocalizados em uma mesma regi«o0 g°nica que 0 (E€
Oal i nhament o e rCe3gG290.80 ( dirVead dréingel.lg@3404ma
(FPineappled , g3d0D4050.16 C.(maxima) ,Cm2ZD5460.10 C.(medica) KISY#216420.20
(C. reticulata), mostra regides conservadas entre as sequéncias das cinco variedades, no
caso do alinhamento das sequencias codificadoras (Figura 16, Apéndice). No alinhamento
das proteinas também temos uma pequena regido conservada entre as cinco variedades
(Figura 17, Apéndice), porem essa regido conservada se torna maior quando retiramos C.
medica do alinhamento, ou seja, as outras quatro variedades sdo mais similares entre si. No
caso da sequéncia promotora (Figura 18, Apéndice), temos aqui uma pequena regido em que
i Pi ne a@ maxiena e C. reticulata apresentam similaridade, no restante do alinhamento,
vemos que as variedades ndo se alinham corretamente. Sobre a questédo de localidade nos
genomas, nenhum dos genes das outras variedades estao localizados em uma mesma regiao
gue o gene de fAVal °nciao.
O alinhamento entre as sequéncias codificadoras dos genes iCs 3g04340. 1
(AVal ° nCicleal00L7785mid C.( clementina) , orarigel.1g046807mo (APineappl
flCg3g004140.16 C.(maxima) , mZb¥260.10 C.(medica) KISYH054830.10 C.(reticulata)
(Figura 19, Apéndice) mostra a presenca de regides conservadas entre as seis sequéncias.
O alinhamento das sequéncias de proteinas desses genes (Figura 20, Apéndice), também
mostra regides conservadas entre as seis variedades, ao analisar mais profundamente essas
sequéncias, foi possivel observar que retirando a sequéncia, de C. clementina, temos uma
regi «o conservada maior, e s eC.maxima eoralimbasnentoo me nt
vemos que as sequéncias de ambos sdo quase totalmente idénticas, havendo uma regiédo
conservada ainda maior abrangendo quase que totalmente as sequéncias. No alinhamento
das possiveis sequéncias promotoras (Figura 21, Apéndice), temos uma maior relagdo entre
i Val ° nQ inaiha, gue demonstram semelhanca em alguns pontos do alinhamento. Os
genes das variedades citados acima ndo se encontram em uma mesma regiao génica que o
gene da variedade AVal °nciabo.
Na Figura 22 (Apéndice) temos o alinhamento entre as sequencias codificadoras
dos g e nGs3y0436Gi10 (AVal ° @icdevi®@ly785mo fi C.( clementina),
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forangel.1g043404mo ( APIi neGyfgpl4a5@.10, C( finaximad ) Cm25v260.10 , C. (
medica) BSYH098750.10 C.(reticulata), ha alguns pontos em que as seis variedades
apresentam similaridade, ha a presenca de regies conservadas entre as sequéncias. No
alinhamento das sequéncias de proteinas desses genes (Figura 23, Apéndice), também
temos regides conservadas para as seis sequéncias, porem alinhando-se somenteiVal ° nci a0
A Pi ne a@ maxiena e C. reticulata, temos como resultado uma regido conservada maior,
indicando que as proteinas dessas quatro variedades sao mais semelhantes entre si do que
com as outras duas variedades (C. clementina e C. medica). No caso das sequéncias
promotoras, t emos A V&I nMarina, apesentaindd isimileralgde (Figusa e
24, Apéndice). Esses genes ndo se encontram em uma mesma regido génica que o gene de
ival °nci ao, de acordo com a ans8lise realizada.
O alinhamento das sequéncias codificadoras dos genes M Cs3g04390. 1
(AValenciag, A" Ci cl ev 10 O(C.7cleténtma), "@amge l. 1 g 0 4(5M9R6i6nmeda p p | e «
fCg3g004C.IaximMa)pACm2496E&O0medica)ei MSYJ 2 16 @2réticulata)
(Figura 25, Apéndice) , mo st r a CimAaednha%®e C.ceticalatae A Pi neappl ed com
similares ent C.elensentina eeCnnoedica,nsfiocas que mais diferem, ndo ha a
presenca de regifes conservadas entre as seis variedades. No caso do alinhamento das
sequéncias de proteinas desses genes (Figura 26, Apéndice), temos i V a | ° £.amaxanta g
C. reticulata apresentando similaridade, um alinhamento realizado apenas com essas trés
variedades resultou na presenca de uma grande regido de conservagdo nas sequéncias de
proteinas. O alinhamento das sequéncias promotora n&o apresenta similaridades (Figura 27,
Apéndice), e apenas o gene de C. medica,i Cm2 4 9 6 Se@ncdntva em uma mesma regiao
do genoma que 0 gégfge3de4)BY9Al 1oci aod (
(0] alinhamento ent r @angeloltN3904de® ne 6 A Vdl °nci
forangel.1g043404mo ( APi ne@ypqghddes0.)0, C.(inaxima) , Cm2b7260.10 C.(
medica) , MSY216420.10 C.( reticulata) mostra que ha similaridade entre as cinco
sequéncias, no caso do alinhamento das sequencias codificadoras (Figura 28, Apéndice).
Também h& similaridade entre as cinco sequéncias em uma regido do alinhamento da
sequéncia de proteinas expressas por esses genes (Figura 29, Apéndice). No alinhamento
das sequ°ncias promotoras h§8 r e@iméam (Fguran80,l ar e s
Apéndice), e ndo temos genes de outras variedades localizados em uma mesma regido que
o gene de fAVal°nciaodo utilizado nesta ans8lise.
O alinhamento entre as sequéncias codificadoras dosgenesfior angel1. 1t 04 3 (
(AVal °nciad), fforangel. 1g045966mo C. ( meRimaeappl
ACm2496 8.0nedica) (AMSYJ 2 1@ detcllata) (Gigua 31, Apéndice) mostra que

h& similaridade entre C. medica, C. maxima e C. reticulata no inicio das sequéncias, ja no final
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das sequéncias ocorre similaridade entre todas as variedades exceto C. medica. No caso do
alinhamento das sequéncias de proteinas (Figura 32, Apéndice), temos similaridade entre
fivalénciag C. maxima, C. reticulatae A Pi neappl e o, inclusive hg§g re
alinhamos essas quatro variedades. O alinhamento dos promotores ndo apresenta
similaridade significativa (Figura 33, Apéndice). E dos genes analisados somente o gene de
C. medica (i Cm2 4 9 6) 8elencbnira localizado em uma mesma posi¢do gendbmica que o
gene de ANalangeaol{04362. 10
O alinhamento entre as sequéncias codificadoras dosgenesiior angel1. 1t 04 3 (
(AVal ° nCdeald0L7785m6 C.( clementina) , orarfyel.1g045966mo (APineappl
flCgUng021700.16 C.(maxima) ,Cm219680.10 C.(medica) ,MSY1216420.10 C.(reticulata)
(Figura 34, Apéndice) , mostra similaridade eGQmaxenaé@@.al °nc
reticulata ndo havendo regides conservadas no alinhamento. Quanto as sequencias de
proteinas desses genes, inicialmente o alinhamento ndo apresentou regides conservadas
(Figura 35, Apéndice), foi possivel observar que retirando a sequéncia de C. clementina e C.
medica as outras quatro sequéncias se alinham mostrando regides conservadas. No
alinhamento das sequéncias dos promotores ndo héa regibes conservadas (Figura 36,
Apéndice). Os genes A CgUng 02 1C.0naxidap e §f Cm2 4 9 6 80 mddiga), 6e
encontram em uma mesma regi dorq@aunmged .ddmel 368 . LVDe
Na figura 37 (Apéndice), temos o alinhamento das sequéncias codificadoras dos
g e n e sorangéil.1t04367.16 ( i Val ° n cQicleviQ017785mbd C.( clementina),
forangel.1g021595mo ( APi ne@ypqhdded0.)0, C.(inaxima) , Cm2b67260.10 C.(
medica) , MSYiJ054830.10 C.(reticulata) mostrando regides conservadas. No caso do
alinhamento das proteinas desses genes também ha pontos conservados entre as seis
sequéncias (Figura 38, Apéndice) |, por ®m, se alinhar mG.snaxdaname nt e
vemos gue ambas as sequéncias sao bastantes parecidas, com uma regido conservada entre
si maior que a vista no alinhamento com as seis sequéncias. Novamente as sequéncias
promotores dos genes citados ndo apresentou regibes conservadas nem mesmo indicativos
de similaridade (Figura 39, Apéndice). O gene A Cm2 5 7 2 € 0mediaa), s€ encontra em
uma mesma regi «0 (gdramgetla0436lé degdé@iWal inci ao.
O alinhamento entre as sequéncias codificadorasd os genes fAorangel.
(AVal °nciad), A CG. cclermenth®) Q 1 7@ 86 amnge(l. 1g046807mo
fCg3g004QCaaximap, (ACm25 CT.2redica)led MSYJ 2 16 £2réticulata) (
(Figura 40, Apéndice), mostra regides conservadas entre as seis sequéncias. O mesmo
resultado foi mostrado com o alinhamento das proteinas desses genes (Figura 41, Apéndice).

Enquanto no alinhamento das sequéncias promotoras € possivel visualizar alguma
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similaridade entre C. maxima e C. reticulata, mas ndo ha regides conservadas entre as seis
variedades (Figura 42, Apéndice). Os genes ndo se encontram em uma mesma regiao génica.

Todos esses resultados de alinhamentos serviram para se ter uma ideia inicial da
semelhanca real entre as sequéncias, vemos que ha regides conservadas em diversos dos
alinhamentos acima, que implica que as variedades possuem rela¢des filogenéticas, o que é
esperado ja que todas pertencem ao mesmo género. Em nenhum momento, as sequéncias
foram 100% idénticas, 0 que se mostra um resultado interessante, afinal estudos ja
comprovaram que variedades/espécies diferentes possuem quantidades diferentes de
limoneno em seus 6leos essenciais (DOSOKY; SETZER, 2018), e aqui estamos analisando
gue tal fato pode estar relacionado com a sequéncias dos genes responsaveis pela producao
de limoneno. Nao somente pelos genes, mas também pela expressao deles talvez, por isso o
interesse em alinhar também as regides promotoras, observar se as sequéncias séo similares
ou nao nessas regides.

E possivel observar nos alinhamentos citados acima que temos uma relacéo de
similari dade ent r eC. makim& é @.geticalata na maioria dos alinhamentos, um

resultado interessanC. asineps8) éam bibrido enitry €.Infaxin@aj G 0

reticulata e uma espécie desconhecida de citros (XU et al., 2013), entdo, na verdade, o

resultado confirma esse fato.

OQutra rela-«0 que temos ® ent rsholdanad ° nci

doces, ou seja, sdo da mesma espécie, mas de variedades diferentes, entdo é esperado uma
semelhanca genética entre as duas, o que realmente ocorre. H& similaridade entre ambas em
quase todos os alinhamentos, mas sempre elas possuem pequenas diferencas nas
sequéncias, ou seja, para as sequéncias analisadas é possivel observar as pequenas
diferencas que ocorrem entre essas variedades. Vale lembrar que as regides conservadas
geralmente destacam regides de sequéncias de DNA que codificam éxons funcionalmente, e
no caso das sequéncias de proteinas residuos criticos para que a proteina exerca sua funcao.

Como inicialmente foi realizada uma busca das sequéncias de genes relacionados

com limoneno sintases de variedades de citros através das sequéncias dos genes de

Y

-

C

ival °nci ao, resol vemos realizar O mesmo proced

expressas por esses genes de fAVal °nciao.

E possivel observar na tabela 2, que o resultado da busca de sequéncias de
prote2z2nas similares as encontradas em fVal
sintases, apresentou alguns resultados diferentes de quando a busca foi realizada utilizando

as sequéncias dos genes (Tabela 1). Podemos destacar os genes de C. ichangensis, que na

primeira busca foi encontrado apenasum g e n @i098410.10, que apresentou

gen€s3ig042600 denquahtond busca am a sequéncias de proteinas temos
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diversos resultados para C. ichangensis. Analisando os resultados da busca de sequéncias,

€ possivel observar que nenhuma das proteinas desses genes de C. ichangensis, apresentou

mais identidade com as respectivas prote2znas de
essas duas VCa290723d.50d e 6 i Vim | ° nCidd29a16.10 Ceg( ich@ingensis)
apresentaram apenas 48,74% de similaridade (Tabela 3).
Tabela2:1 denti fica- «o0 dos Cgsmenssye od gened Snailarés das ouaras  (
variedades de acordo com os resultados do BLASTp das sequéncias das proteinas expressas
pel os genes de #fAVal °nci ao; Axo0 significa que
similaridade com a respectiva sequ°ncia de dVal
“Valéncia” C. clementina “Pineapple” C. ichangensis C. maxima C. medica C. reticulata
€s2907230 1 Ciclev10017785m  orangel 1g045966m  Ci129610 1 Cg3g004090 1 Cm107380.1 MSYJ271140 1
Cs3g04170.1 Ciclev10014790m  orangel.1g043404m  Ci165940 1 Cg3g004050 1 Cm126620.1 MSYJ271160.1
53904230 1 Ciclev10014790m  orange1 1g038218m Ci288630 CgUng021700 1 Cm205460 1 MSY.J098750 1
Cs3g04260 Ciclev10014790m  orangel 1g045966m  Ci129610 1 CgUng021700.1 Cm028750.1 MSYJ216420 1
53904290 1 Ciclev10014633m  orange1 1g043404m  Ci165940 1 Cg5g027780 .1 Cm285480.1 MSYJ172960 1
C53904340 1 Ciclevi0014790m orange 1g043404m  Ci165940 1 Cg3g004140 1 Cm249680.1 MSYJ271170.1
53904360 1 Ciclev10014790m orange1 1g043404m  Ci165940 1 Cg3g004050 1 Cm257260.1 MSYJ271140 1
3904390 1 Ciclev10014790m  orangel 1g040856m  Ci165940 1 Cg3g004130 1 Cm178790.1 MSYJ216420 1
orange1 11039041  Ciclev10014790m orange1.1g021595m  Ci165890.1 Cg3g004050 1 Cm257260.1 MSYJ271140 1
orange1.1104362 .1 X orange1.1g045966m X Cg3g004090.1 Cm249680.1 MSYJ014280.1
orange1 11043631  Ciclev10014790m  orange1 1g040856m  Ci176760.1 Cg3g004130.1 Cm178790.1 MSYJ216420 1
orange1 11043671  Ciclev10017785m orengel 19043404m  Ci288630.1 CgUng019540.1 Cm257260.1 MSYJ172940 1
orangel 11047751  Ciclev10014790m  oranged 19043404m  Ci288600.1 Cg3g004050 1 Cm257260.1 MSYJ216420 1
Analisando as sequéncias encontradas para C. clementina nessa segunda busca,
vemos que a sequéncia de proteina de C. clementna mai s similar com a d

apresentou apenas 63,16% de identidade. J& para as espécies/variedade restantes, temos

S i mi

as

de

| ar i

iVval

dade

°nci abo

mai s

var.i

a l

t a.

Par a

34,55% a 97,67% e por fim, C. reticulata 63,57% a 96,38% (Tabela 3).
Observando

similaridade com a

dos casos, exatamente como aconteceu nos resultados anteriores.

vari

edade

esses

resul

tados

Ve mos

Em virtude dessa divergéncia entre a busca com sequéncias de gene e a busca

com sequéncias de proteinas, tendo em vista que as sequéncias de proteinas sao mais

conservadas que as sequéncias de genes, foi realizado um alinhamento multiplo entre todas

as sequéncias de proteinas obtidas durante esse estudo, a Figura 15 mostra a arvore

filogenética resultante desse alinhamento. O intuito desse alinhamento foi analisar quais

genes de quais variedades realmente sdo mais semelhantes entre si.
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Tabela 3: Porcentagem de identidade das sequéncias de proteinas das variedades de citros
analisadas, com as sequénciasdei Val °nci ao; fAx0 significa que n

gue apresente similaridade com a respectiva sec

“Valéncia” C. clementina “Pineapple” C. Ichangensis C. maxima C. medica C. reticulata
Cs2g07230.1 47,06 % 99,31% 48 74% 81,38% 42 4% 81,51%
Cs3g04170.1 43,55% 87,32% 37 77% 89,18% 70,94% 96,38%
Cs3g04230.1 52,59% 71,94% 42 72% 83,6% 37,12% 70,42%

Cs3g04260 39,58% 79,63% 39,8% 39,8% 94,95% 95,8%
Cs3g04290.1 63,16% 83,33% 47,06% 77,36% 63,16% T7,36%
Cs3g04340.1 39,63% 73,74% 34,82% 88,29% 80,25% 87,42%
Cs3g04360.1 43,95% 89,23% 3712% 88,2% 88,79% 95,07%
Cs3g04390.1 41,06% 68,67% 34,32% 99,38% 34,55% 94, 74%

orange1.1t03904 1 38,67% 76,16% 37,7% 77,52% 79,08% 78,38%
orange1.1t04362.1 X 76,92% X 80,77% 61,76% 82,05%
orange1.1t04363.1 39,49% 66,32% 35,5% 86,46% 3511% 86,46%
orange1.1t04367.1 44.10% 63,16% 43,01% 69,82% 92 54% 63,57%
orange1.1t04775.1 41,74% 78,69% 44 14% 86,26% 97 .67% 92,2%

Com a analise da arvore filogenética (Figura 15), foi possivel observar que em
alguns casos temos a confirmac¢do da similaridade que ocorreu nos alinhamentos citados
aci ma. Temos g enes C.dneaximd iasBgD4340.ilta 0 €g3gh04140.10 ;
fCs3g04390.10e Cg3g004130.10 ;orangel.1t03904.10 €g3gd04050.10 . Temos tamb
forangel.1t04362.10 ( i Va |l °Cm24D68M1p C.émedica) ;Cs3§04230.10 ( AVal °nci a
fMSYJ271170.10 C.(reticulata) ;CmXr8790.16 C.(medica) @i176760.10 C.(ichangensis);
fCil65940.10 C.(ichangensis) €iclet10014633mo C.(clementina) ; Cil29610.10 C.(
ichangensis) €iclefil0017785mo (C. clementina) ; MSY1183900.10 C.( reticulata) e
fiCg2g040870.10 C.(maxima). Pode-se dizer que esses pares de gene citados por estarem
proximos dentro de um mesmo clado, apresentam uma similaridade alta, com destaques para
0SS genes de @.Vhakimanque ja dorane citados nos alinhamentos por sua
similaridade.

Alquézar et al., (2017) fizeram um amplo estudo sobre a familia terpeno sintase
(TPS) em uma variedade citrica, e em seus resultados observou que se tratava de uma das
maiores familias de TPS de angiospermas caracterizadas até o momento, formada por 95 loci
a partir dos quais apenas 55 codificam para TPSs funcionais. Todas as familias de TPS das
angiospermas, TPS-a, TPS-b, TPS-c, TPS-e / f e TPS-g foram representadas no genoma da
|l aranja doce, nNo caso desse estudo a variedade
genes putativos de cada familia citada respectivamente. Al ®m dfarseseno,sintase e

laranja doce, (Z)-b-c ubebewop/Aaeld o s i n tcaisfieno sintaseestréstenzimas
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multiprodutos -qadi pe-odp 4 e #d fe me n-oadireenofl o ledeno /
alo-aromandendreno como principais produtos foram identificados e caracterizados
funcionalmente por ensaios in vivo de Escherichia coli recombinante. O autor também buscou
genes relacionados com TPS nos bancos de dados de outras variedades, para estudar a
filogenia e os motivos conservados das proteinas relacionadas, e falou a respeito da

similaridade que ha entre esses genes dentro das variedades, um exemplo, foi ao analisar a

atividadedeDil i moneno sintase presentes nos genes

Cs G

gue foi semelhante as atividades de enzimas encontradas em C. sinensis ( A Pi ne,aCppl e 0)

limon e C. unshiu e altamente idénticas a elas (> 94% de RRX8W (regido conservada
conhecida em TPS) e > 99% entre motivos conservados). Também foi encontrado um
segundo cluster de D-limoneno sintase, incluindo uma proteina de C. unshiu e outra putativa
D-l i moneno sintase da | aranja doce fAVal °nci

E possivel observar que a similaridade entre sequéncias de TPS é algo comum,
porém, mesmo com uma alta similaridade de sequéncia encontrada entre muitas TPSs, a
mutacéo sustentada ao longo do tempo e a natureza promiscua das TPSs (ou seja, muitos
produtos produzidos a partir de um mesmo substrato) podem ser suficiente para gerar a alta
diversidade quimica dos produtos de terpendides (PICHERSKY; GANG, 2000).

Quando levamos em conta as comparacfes presentes neste trabalho, vemos que
ha diferencas entre as espécies/variedades, porém com alta similaridade entre algumas delas.
O objetivo principal do trabalho que era o de avaliar diferengas entre as variedades, foi
concluido, através da comparacao das estruturas genémicas entre as variedades foi possivel
encontrar diferencas e semelhancas entre elas. Porém com a comparacdo dos promotores
nao foi possivel avaliar realmente o que acontece, a analise da regido promotora ndo mostrou
as semelhancas encontradas na analise de sequéncias génicas e protéicas. Tal falta de
similaridade entre essas regides promotoras pode estar relacionada com a gquestdo da
regulacdo desses genes, temos casos de genes que apresentam grande similaridade nos
alinhamentos citados nesse trabalho, porem mesmo com essa grande semelhanca entre as
sequencias génicas, as sequéncias promotoras diferem entre eles, o que pode ser o resultado
gue esperava-se, essas diferencas entre os promotores pode explicar a diferenca de limoneno
sintases entre espécies e variedade de citros. Porém, ha a necessidade de um estudo mais
aprofundado com tais regides promotoras, para resultados com melhor clareza, afinal a
analise computacional de promotores eucariéticos € um dos problemas mais dificeis na

genbmica computacional (ZHANG, 2007).
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(117

Figura 41: Arvore filogenética resultante de um alinhamento mdltiplo entre todas as

sequéncias de proteinas obtidas durante a pesquisa.
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6. CONCLUSOES

Héa diferencas na constituicdo genética e proteica das sequéncias de limoneno
sintases das variedades de citros analisadas, o alinhamento das sequéncias mostrou-se uma
ferramenta poderosa para observarmos tal aspecto entre as variedades.

Existem grandes semelhangas entre determinadas sequéncias de proteinas e
genes em variedades especificas, mas ndo sdo exatamente todos o0s genes destas
espécies/variedades que se assemelham, portanto, a diferenca de concentracdes de
limoneno nos 6leos essenciais de diferentes variedades de citros que os estudos apontam,
pode estar relacionada as questdes genéticas, mais especificamente as diferencas que vimos
entre as sequéncias de gene e proteinas.

A andlise da regido de 1 kb préxima ao inicio dos genes de limoneno sintase nédo
resultou nos mesmos padrfes de similaridade encontrado nas analises de genes e proteinas,
sugerindo gque uma analise mais profunda de sequéncia para resolver essa hipétese.
Entretanto, analises de regiées promotoras ndo sao triviais.
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Figura 41 Continuacéo.

GEAGECTTCATTTATGATGATTTCAAGOEAATACTGAGCTTGCATGAAGCTTCATATTALC
GETEGETTGEATTOGTGACGAATTCAAGOEAATOCTGAGCTTGTACGAAGCCTCATATTALC
GETGGTTGGATTGAGTGACGATTTCAAGGGAATGCTGAGCTTATACGAAGCCTCATATTAC

AGCTTAGAAGGACAAAGCATCATEOAGGAGGCCTGAGCAATTTACTAGTAAACATCT TAAA
AGCCTAGAAGOAGAAAGCATCATEEAGOAGECCTOGCAATTCACCAGTAAACATCTTARA
AGCCTAGAAGOACAAAGCATCATEEAGOAGGCCTOOCAATTCACCAGTAAACATCTTARA

GAAGTGATGATCAGCAAGAACATGEAAGAGGATAGTATTTGTAGCAGAACAAGCGAAGCGET
GAAGTOACGATOOGCAA------------ GEATGTATTCGTAGCAGAGCAAGCGAGOLCAT
GAAGTOACGATOAGCAA------------ GEATGTATTCGTAGCAGAGCAAGCAAGOLCGT

GCACTGGAGCTCCCTCTGCATTEEAAAGTGCCAATAGTTAGAGGCAAGGTGGT TCATACAC
QCCTTGEAGCTCCGTTTGCATTORAGAGTOGCAAGGCTAGAGGCAAGGTGGTTCOTAGAT
GCCTTGETECTCCCTTTGCATTERAGAGTEECAAGGCTAGAGGCAAGGTGETGOAAGRALC

ATTTATGAGAGAAGAGAGGACALGAACCACCTTTTACTTGAGCTCGCTAAGAT ----- -~
GCATATGAGEAAAGAAAGEACALGAACCOCCTATTACT - -m s mm e e e e e -
AAAGGTCTTGEGEAGAAAT TEAGCTTTGCCAGGAGCAGGT TGGTAGCATCCTTCTTATGE
--------------------- ATGTCTTCTTGCACCATCCCATCAGCCTTCACTACTTGT

———————————————— GOAGTTTAACACTTTGC - -AGGCAATTTACCAG- - - - GAAGAAC
-GOACCTAGCTAAGTTGGACTTCAACATTCTGE - - AGGCAATATACCAG- - - - GAAGAAC
GGCATGEEEATAGCATTTEAGCCTCAATTCGCCTACTGCAGRAGAGTACTCACAATCACG
TTAAATEGT TTCAAGTATCCTCCACTACTTTCC - - - ACAAATAGAGCAA- - - CCATCAGA

QT Ty o g
TTAAGEATATTTCA -~ = - = mmmmmmmmm oo TGGTGETGEATGTGECTGEGCAT
GTAGCACTAATTACTGTAATTGATGACATTTATGATGTCTTTGGAACATTGGATGAACTT
GT--GAATGAATACAGGCCAGTCTGCGCCCAGCTTGGTAATCCAACAATTGT TAGARAAT

GAGCAATTCATTGATGATACCATCGAGAGGTOOGACATCAATTATAGCTATGGACCAGCTT
CAGCAAGCTACCCATCTTCAATTTGEGATC- -~~~ ATGA-CTTTCTGCAGTCGTTGGGT

CCaOOCTATATGAARATATATTTTCTTGCACT TTACAACTTTGT TAATGAATTTGCTTAT
CACOCCAACACTGOEAAGA-------~-~ GTACTTAACAAATOGRGTEAT--------=-~--
CCQGACTATATGAAAATATGTTTTTTTGTGCT TTACAATTTTGTAAATGAATTTCCTTAT
AGCEECTACACGGAGCTERAATTTCTAGAAAGTAACAATATTCCAGATATAATTCA----

--------- AAGGAGCTOOAATTTCTAGAAAGTAACAATATTCCAGATATAATTCA--~~
* *  kEEE &

TACGTTCTCAAACAACAGEATTTTGATTTGCTTCTGAGCATAAAAMATGCACCCATTCCC
ATCAATAGCAGOCCCTAT------- AATEACAATT-A----------mmmmmmmm oo
CACATTTTCAAACAACAGOATTC-ATATAAGCTTC-COAGTATTAAAAATGCAGATGAG-
---ATGOTCATCCAAGATTTTCCATCTTCAAGATG-ATTTOOEAACT TCAACGRATGAA-

---ATOGTCATCCAAGATTTTCCATCTTCAAGATG-ATTTGOGAACT TCAAC-GATEAA-
EE * *

TTGOAGOACAAACACATOOCTTTCACAGCATCTCCTRGCACCAAAGOCTOA---------
----GTGC---ATACCTTGCTGCTA- CAAATCCAATCATAGAGAAGOAGCTGEAATTTCT
TTAAAGAG- - -AGGOOATACTTCGA- AATCAATCCAGTATTATATGCATGAAACTGETGT
TTAAAGAG- - -AGEGEATOTTTGGA- AATCAATCCAGTATTATATGCATGAAACTGGETGT
TTAAAGAG- - - AGGGGATGTTTGGA-AATCAATCCAGTOTTATATGCATOARACTGGTAT

* E * E

AGAAAAGOAACTTACTCOTOAACACATAAAGBATTTAATGAGACAGATOTAGAAGAAGET
CTCAGAGGAACTTGCTCOTAOAACACATAAAGOATTTGATGAGACAGATOTGGAAGAAGET
CTCAGAGGAACTTGCTCOTOAACACATAAAGOATTTGATGAGACAGATOTGGAAGAAGET
CTCAGAGGAACTTGCTCOTAOAACACATAAAGOATTTGATGAGACAGATOTGGAAGAAGET
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GAATGCATACAGAGCTAATARAGATTCTCCTTTATCTCAAACTACAGCTGACTTCATGTT
GAATGCATACAGAGCTAATARAGATTCTCCTTTATCTCAAACTACAGCTGACTTCATGTT
GAATGCATACAGAGCTAATARAGATTCTCCTTTATCTCAAACTACAGCTGACTTCATGTT
GAATGCATACAGAGCTAATARAGATTCTCCTTTATCTCAAACTACAGCTGACTTCATGTT

GAATCTGOTOAGAGCGTCCCATTTTATGTATCTACATGRAGATGRGCATGATATTCAAAA
GAATCTGOTOAGAGCGTCCCATTTTATGTATCTACATGRAGATORGCATGATGT TCAAAA
GAATCTEETGAGAGCGTCCCATTTTATGTATCTACATGGAGATGEGCATGATATTCAAAA
GAATCTGOTOAGAGCGTCCCATTTTATGTATCTACATGOAGATORGCATGATAT TCAAAA

CCAGRAGACTATAOACGTAGCATTTCTGCATTTACATTACTTTTTCAGCCCATTCCCTTG

CCAGGAGACTATGGACGTAGCG----~---~ TTTACATTGCTTTTTCGGCCCATTCCCTTG
CCAGGAGACTATGEACGTAGCG-------- TTTACATTGCTTTTTCGGCCCATTCCCTTG
CCAGRAGACTATGGACGTAGCG----~---~ TTTACATTGCTTTTTCGGCCCATTCCCTTG

GAGGACGAACACATGGTTTTCACACCATCTCTCOGCACCAAAGGCTGATGATGCTTAA
GAGGACGAAGACATGGTTTTCACACCATCTCTCGRTACCAAAGGECTRA- - ------ -~
GAGOACGAAGACATEATTTTCACACCATCTCTCGATACCARAGECTEA- -~~~ =~~~
GAGGACGAAGACATGGTTTTCACACCATCTCTCGRTACCAAAGECTG--------- -~
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Medica MSSCINPSTLVTSDEAYKRRAEELRGKVKIAIKDVIEPLDQLE---LIDN---LQR--LG 52

Maxima = = = 0 @ mmmmmmmmmmm e e
Reticulata MSSCTIPSVFTTCLNGFKCPPLLPTNRATIRVNEYRPVCAQLGNPTIARRSASYPSSIWD 60
Valencia MSSCTIPSAFTTCLNGFKCPPLLSTNRATIRVNEYRPVCAQLGNPTIVRKSASYPSSIWD 60
Pineapple = @ c-mmem e e e
Medica LAHRFETEIRNILNNIYNNNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGFKDDQG 112
Maxima = = 0 mmemm e MG 2
Reticulata HDFLHSLEIRNILHNIYNN-EDDKWKKENLYATSLEFRLLRQHGYHVSQEVFNSIKDKMG 119
Valencia HDFLQSLGSGYTELE---------ommmmmeeme e e 77
Pineapple @ = ----------- KELE--------------------- R e 6
Medica GFICDDFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEVMISKNMEEDVFVAEQAKRA 172
Maxima GWIGDEFKGMLSLYEASYYSLEGESIMEEAWQFTSKHLKEVTM- - - -GKDVFVAEQARRA 58
Reticulata GWIGDDFKGMLSLYEASYYSLEGESIMEEAWQFTSKHLKEVTM- - - -SKDVFVAEQARRA 175
Valencia ~ =~ ----mmmemmmmeiooaoooo ESNN------------ R e E LT 82
Pineapple = ----c--cccccoioooo- A R I 11
3 .

Medica LELPLHWKVPMLEARWFIHIYERREDKNHLLLELAKMEF----------oommmmmmmem 211
Maxima LELRLHWRVARLEARWFVDAYEERKDKNPLLLDLAK - ---- - LDF----mmmmmme oo 97
Reticulata LVLPLHWRVARLEARWWKDKGLGEKLSFARSRLVASFLWGMGIAFEPQFAYCRRVLTITV 235
Valencia ~-PDIIQM---------commmmmcmcc e e e e Se-emmmmmem e 89
Pineapple ~PDIIQW-----mmmmmmccmm e es Semmmmmm e 18

.k
Medica ---NTLQAIYQE---------- ELKEISGWDINYALKHLPGYMKMCFLALYNFVNEFAYY 258
Maxima ---NILQAIYQE----- E----L-KDISWWWMWLG--IIRAYLVE----- AKWYN- - -SK 134
Reticulata ALITVIDDIYDVFGTLDELEQFIDDAVERWDINYAMDQLPDYMKICFFVLYNFVNEFPYH 295
Valencia = = @ c-memmmmmm e e SK 91
Pineapple = @ cm e e s SK 20
Medica VLKQQDFDLLLSIKNAPIP-LEDKHMAFTASPGT--------- KG------mmmmooo- 293
Maxima YTPTLEEYLT----- NGVVSIAGPIMTISAYLAATNPIIEKELEFLEKELAREHIKDLMR 189
Reticulata IFKQQDSYKLPSIKNADELKRGDASKSIQCYMH--------- ETGVSEELAREHIKDLMR 346
Valencia IFRLQDD----LGTSTDELKRGDVWKSIQCYMH--------- ETGVSEELAREHIKDLMR 138
Pineapple IFRLQDD----LGTSTDELKRGDVWKSIQCYMH--------- ETGVSEELAREHIKDLMR 67
Medica = = @ mmmm e e m 293
Maxima QMWKKVNAYRANKDSPLSQTTADFMLNLVRASHFMYLHGDGHGVQNQETMDVAFLRLHCF 249
Reticulata QMWKKVNAYRANKDSPLSQTTADFMLNLVRASHFMYLHGDGHGVQNQETMDVAFTLL - - - 403
Valencia QMWKKVNAYRANKDSPLSQTTADFMLNLVRASHFMYLHGDGHGVQNQETMDVAFTLL - - - 195
Pineapple QMWKKVNAYRANKDSPLSQTTADFMLNLVRASHFMYLHGDGHGVQNQETMDVAFTLL - - - 124
Medica ~ = = @ c---mmeeemeeeeo- 293
Maxima FGPFPWRTKTWFSHHLSAPKADDA 273
Reticulata FRPIPLEDEDMVFTPSLGTKG--- 424
Valencia FRPIPLEDEDMVFTPSLGTKG*-- 216
Pineapple FRPIPLEDEDMVFTPSLGTKG*-- 145

Figura 51 Alinhamento das sequencias de proteinasdos genes fACs2g07230.10
Aforangel. 1g045966mo (APi neCapppxima)p,) , T GCYLPDED 8T G
medica) e AMSYJ 1@ @tRkwWat). 1 0 (
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Valencia GTATCCATAATAAATAAATATGATTATTTTCCATATTTATATACCTAAATCTTTTTTITTT 60

Pineapple TT---CTCTATGATTGGATATTGTTATTAATCATT------ CTCTTTACT--TTTCCCTT 49
Reticulata = @ ------mmmmmmmmmm e 8
Maxima 00 mmmmm e 8
Medica = @000 mmmmmm e e - 8
Valencia CCCCATCTTTCACACTAATTGTT - -CAATCACCATCTTACGGTAATTTTITITT----TTA 114
Pineapple CAGCTTTTCTGCTTGTCTTTGATATGTTTCACCCTGCGGCGTTTAATTTTTGATATGTTC 1@¢
Reticulata = @ —-cmmmmmmm e e - 8
Maxima = = 0 mmmmm e 8
Medica @000 mmmmmmmm e a
Valencia -ACATA--TTCTCTACAACTTTACTTCTATTATTTTTATTCTGCGTCATCCCTT--TTAT 168
Pineapple CAAATTTCCAATGTAAAAAACTGAACAAAT TAATTAGGATAACAAAAATGAAAAAAAAAT 169
Reticulata @@ —----mmmmmmmm o a
Maxima = e a
Medica @00 mmmmmm e 8
Valencia AATC------- TATTTTTTATTTAATTATAAACCATAAMACAAACCAGAAGAGGCATAT- 221
Pineapple AATCATTGTACTAATAGTCAATACCGTGTAGCCGCTACCCAACGACTGCAGAAAGTCATG 22¢
Reticulata = @ --------mmmmmmmm e 8
Maxima = mmmm e e - 8
Medica = = @ cmmmmmmmmmmm e 8
Valencia ATTCCATTTTGGTTTT-GATTATAGATTGTTATTATTACAATGATCTATTTGGTAATAAT 28€
Pineapple ATCCCAMATTGAAGATGGGTAGCTTGCTGATTTTCTAACAATTGTTGGA- -~~~ -~ TTAC 282
Reticulata ~ @ --------mmmmmmmm e 8
Maxima ~ =0 o cmemmmmmmmememeeeooooooooo- ATCTTG--TCTGTAATACTA------- TTAA 22
Medica = = @ c-mmmmmmm o TTG--GATATACAGATG------- TAG- 18
Valencia ATTTTTTTGGGGTACTTAGTACTTAATCCTTTCTGACAATCTTGTCATCTTGACTGGTCG 340
Pineapple CAAGCTGGGCGCAGACTGGCCTGTATTCATT---CACTCTGATGGTTGCTCTAT-TTGTG 338
Reticulata = @ —-cmmmmmmm e 0
Maxima AGACCTCTGCAAAAATGTATATGTATACATA---TACATTTATGCTATGTTTACTTTTTG 79
Medica = ----- TGTAAGCTAGCTTACAGTTATACTT - - - -GGCAAAGATTCTCAAATTATTCTATG 69
Valencia TTGCCAAGGAGAAATCCCGGGAAATCGTATAAAATAAATAACAAGTAT - - === === ===~ 388
Pineapple GAAAGTAGTGGAGGACACTTGAAACCATTTAAACAAGTAGTGAAGGCTGATGGGATGGTG 398
Reticulata ~ @ -------mmmmmmme e ]
Maxima GATTGGAGTGGGAATCCTGAGGAGTGGGAATCCTTGGATTAGGAGTGTGGAGTGGGAGTG 139
Medica GTTTGTGGTGATGC--ACGAGGTTTTATATATATAA- -ATATACATAT-----------~ 113
Valencia = W  -----mmmmmmmmmmemeee ATATAATTTTTACAGTGGCAAAAATGAAAATTA 421
Pineapple CAAGAAGACATTGGATGGATGTAAGCTCACTGTTTTTCTAATGCGCTTCAAATAACCTTT 458
Reticulata @~  ---------- TTGGATGGATGTAAGCTCACTGTTTTTCTAATGCGCTTCAAATAACCTTC 50
Maxima AGAGTAGGGTGTT----TACTTAGACTAAATGAAAGTATGGATTGTCAATCAGAA---TC 192
Medica @ = ---------- ATA- - - -TAGGCAGAGGAGAAGTTCATGTGATTTATTTTTCTT------ A 153
£
Valencia TTAAGGTTTTAGATGTTTTTCATCCAGAAAAATAAACGACTTTACCCCCCAAAATATATA 481
Pineapple TTGATAAGCTGCTAAATTAATCTATGGTTTTTtCTTTTECTTTCTTLCCGTTTTELTTtE 518
Reticulata TTGATAAGCTGCTAAATTAATCTATGGTTTTTTTCTTTCTTTCTTTCCCTTTTITTITITNT 110
Maxima CTAATTATTTGTTTACTTTGCCTTGGATTTGG-------=-=-===-- AGTAAATTGTTTT 237
Medica CTCATTTTTTTCTGAGTTTTGAAAGCGTTTAATT--------- TTTAAGTCTTAATAGTA 204
x X * EE *

Valencia TATATATACTGCTGTAC------ GGCCAAGGCGGNNNNNNNNNNNNNNNNNNNNNNNNNN 535
Pineapple AAGGTGCAAGCTTGTGTATATATAGAGAAAGGAGATTGTGTATCCACGTCTTT---~---~ S71
Reticulata AAGGTGCAAGCTTATGTATATATAGAGAAAGGAGATTGTGTATCCACGTCTTT------~ 163
Maxima AAATTATAATTTTATCCTTAT - -GTACAGA- - - -ATTATAATTTGTA--ATTA------- 282
Medica CAAAGATATTTTTATTCATAT - -GGGGGGGGGGGGTTGGAAGGAGTA--CATC------~ 253

Figura 6 i Alinhamento daéseqhenéiés promotorasd os genes fACs2g07230. 1¢
fiorangel. 1g045966md (APi né¢Campina),) , A GEYILIPDID.8T &
medica) e A MSYJ 1@ ethwat). 1 0 (
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Figura 6 1 Continuacéo.

MMNNMNNNNNNNNNNNNNT TAATTAAGTCGATGCTGCTGTACCGTACATCCGCCTTGGCC
——————— TATTTTTCTTATTGATCATATCATATATCATCTAGAGCAGAGGTTTATTGTG-
——————— TATTTTTCTTATTGATCATATCATATTTCCCCTAGAGCAGAGGTTTATTGTG-
——————— AAAAATTAATA- - - AAA-AATATAT - TTGGAAAATAAAATAAATATTTTATT -
------- ATACTGTGCGA- - -ACGAGGTCAATATTGTGCCACAAGACACATACATCATCC

--GTACAGCAGATATATA- -TATATATATATATATCAATT -------- ATGCA-=------
--TGTTAAAAGTTATTAATGTCTAATTAATTTTTTRCTTTTTCAGACGTTGRAGTATTTT
--TGTTAAAAGTTATTAATGTCTAATCAATTTTTTTCTTTCTCGGACGTTGGAGTATTTT
----ATATTTATAAATTAATAATAATTACTAATATTCTTAATTATGTAAATCATAATTTT
ACACATTCCGATGATTTATTTCTTTTTCTTTITTCTTTITTTITTCCTG-CATACAAATTTTT

--TATGAATTCAGATTTGAATAATTTTTAAATCCATTCAAACTAAACACAALAACAAATG

TCTTTECTTTTTAATTTTA- - - - - - e - AATGCGCTTG------
TCTTTTCTTITTAATT T TA- - - - m o e e e e AATGCGCTTG------
T-TATTAATTTTAATTTAAATTATGTGAATAAAAAT -TATTAATAATAGCAACACAAATG
T-AAAGRATCT------------- TTCCATAAACTA-CACAATARATGCACGCAGAAATG
ATACTTTCCCAAGCGCATTT---------mm oo - - ARAATTAAAAAGAARAGAAAAAT
GGAAAGTATCATTTGTTT-TEGTGTT----------- TAGTTTGAATGGATTTAAAAATT
GGAAAGTATCATTTGTTTTTITGTGTT----------- TAGTTTGAATGGATTTAAAAATT

ARATATTATTA-TTGATAATATAGTACAAAATTAA--TATTTTTTTTAGAATAAAATATT
ACAAGARATTCATAAATTCAATTCTACTAACAAMAGTTTTATTTATTACATTAAAATCTT

ATTCAAA-TCTGAATTC------------ AT---ATGCATAATTGATATATATATATATT
ATTGAAA-TCTGAATTC------------ AC---ATGCATAATTGATATTTTT-------
TATTATT-ATTA-ATTA-- - -AATAATTAATATTTATTAAAATTAATATTTAATATTATT
GTTTTAT-GCGGAAATAAGACACAAAGTAAGT TTAAGGAAAAAAAA - - -AAAGGAACACA

-TTTAACACACAATAAAC- - - - - - oo oo e e CTCTGCT-
TTGGGEAGTAA---AGTCGTTEAT----- TTTTCTGGATGAAARACATCTAAAACCTTAA
-TTTTGGGGTA- - -AGTCGTTTAT----- TTTTCTAGATGAAAAACATCTGAAACCTTAA
AATTTAAATATAATATTTATTTATTTTTATTTTATTAAATTTAATAAAATAAATATGATA
AAGTTGCAAACAATAT------- oo - - CTTAATGTTGAGG----- ACTAACATC

E

——————————————————————————————————— CTAGATGATATATGATATGATCAA-
TAATTTTCA-TTTTTGCCACTGTAAAAATTA-TATATACTTGTTATTTATTTTATACGAT
TAATTTGCTTTTTTTGCCACTGTAAAAAGTA-TATATACTCGTTATTTGTTTTATAAGAT
TAATTATTATTTTTATTAAATATGATATTATTTATTTTATTA-AATATGATATTATTTAT
GAMATTCTATTTGTTACAGTTATAAAGTACT - - - -TTTGCGG-AAAATAAATTAATAAAT

TTCCCGGRGATTTCTge TTGGCAACGACCAGTCAAGATGACAAGATTGTCAGAAAGGATTA
TTCACGGGATTTCTCCTTGGCAACAACCATGTTGATGCTAAAATCTGCTCGTCCTTAGAC
TTATTTATTTTTATAAGGATAAAATGGGAAGAGGGGGEGAGTGGATTCCT - - - - - - - —-- -
TTCAAAATAATTATCAACAAARAGTAG- - -ACTGGGCAGGTAGATGTCT - - - - - - - - - --

E

AGTACTAAGTACCCCAAAAAAGT -~ ~ ~ATTAT -~ - - oo oo
CGACCAGATCCTTTCACCAACGCTTAAGTTATCGAC TGTTACTCGAACCACTAAGGCCGG
ACTCCTACCTCCC-- -~ - CCGTGEEAGT ~~ —— =~ — oo
ACTCAAAAGTATA-- -~~~ CTGCAAATGTATGTACCGAAACTATGAACCCARAGLAGGA

GACCAC------- CCTCCTTTCTCT------ CACTAGACCTGCGTTCACCAAMAATGGAT
----------------------------- GGGAATCTCACTCCCCACTCCAARATTAGGT
GGCAMACAATAGTCATACTTTTTCATGAGGGAATTCTAACTTGCTAATGCATGTGTTTAT

595
623
215
329
363

636
681
273
385
362

694
718
382

487

737
758
351
568
467

783
862
388
554
523

867
854
439
614
561

831
912
498
673
616

835
972
558
722
662

851
leee
618
745
715

91e
1eee
665
776
775

40



Valencia
Pineapple
Reticulata
Maxima
Medica

Valencia
Pineapple
Reticulata
Maxima
Medica

Valencia
Pineapple
Reticulata
Maxima
Medica

Valencia
Pineapple
Reticulata
Maxima
Medica

Valencia
Pineapple
Reticulata
Maxima
Medica

Valencia
Pineapple
Reticulata
Maxima
Medica

Figura 61 Fim.

CAGAAACGCCAGTGGTTTTGCCGGCGTAAACCCTCCGATGCCTAAGT TAGCACAAGGTGT
GGGACCCAT----- GAATTCCCACTCCCACTCCCCCTTTTTTAA- -GGTAAGTAAAC---
AATAATCAA------------ CGATGTCGATATTTCTTTATAATACTCACAGTGAACAGA

- -AAGAAAAAACCATAGAT - - - -TA-ATTTAGCAGCTTATCARAAAGGTTATTTGAAGCG
TTACGGGAAAACAATATAATTTGGA-TTCACGAAGTTTGTTCAAAATCTGTAAGGAATTA
--ATTGGAGTGGG-AGGAATTCACACTCTACACTCCCACTCCAAAAMA- - -TARACATTG
AACGTGTAGAAGCATGTGTTTAATAATCAACGAAACTATTTCTATAAGTGTCATAGATCA

GATCTCTTTCTCTTTTATAGCCGCCCTTTGTCCCACGTTTTCCGTTTGCCCCTTATCCAT
GTTATTTTAATTCATTTTAATTTAAATATATATATAAATTATGTGTAC -~ - - -~ -~~~
GAGTTTTGTATATTTTTTAATTCCTATATTTTTAARAATATCTTAAAG- -~ - - = -~~~

------------------------------------ 1005
------------------------------------ 1000
GGATCTCGTGTGTCCTTCAACCGTTCTGGGAGAAGC 999

o 1004
------------------------------------ 1003
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Clementina ---ATGGCTTGCAGTAACAACTCAATAGT - - - - - - - - - - - TGCT------------ EL:]

Medica ATGTCTTCTTCCATTAATCCCTCAACCTTGGTTACCTCTGTAAATGGTTTCAAATGTCTT 68
Maxima ATGTCTTCTTGCATTAATCCCTCAACCTTGGTTACCTCTATAAMATGGTTTCAAATGTCTT 68
Reticulata = @ —--mmmmmimmmm oo e
Valencia ATGTCTTCTTGCATTAATCCCTCAACCTTGGTTACCTCTATAAMATGGTTTCAAATGTCTT 68
Pineapple  cmm oo oo e
Clementina ~  ------o-mmmmmiee TGTAATGGC------------ - oo — - 39
Medica CCTCTTACAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCACTCCAATGE 126
Maxima CCTCTTGCAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCAGTCCAATGE 126
Reticulata =~ @ --------mmmmmmmm oo e
Valencia CCTCTTGCAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCAGTCCAATGE 126
Pineapple  cmm oo oo e
Clementina =~  ------------------ TCCAATGATCCGTTGCAACGGCGGETCAGCCAATTACCATGCG 81
Medica @ s mm e oo 128
Maxima CTTGTCAGCGCCAAATATGATAATTTGACAGTTGATAGGAGATCAGCAAACTACCAACCT 186
Reticulata @ —----mmmimmmmm e e
Valencia CTTGTCAGCGCCAAATATGATAATTTGACAGTTGATAGGAGATCAGCAAACTACCAACCT 186
Pineapple  cmm oo oo e
Clementina AGTATTTGGAACCCTGAACTCATAGAGTCCTTTACCACTCCTTATACTTACGAGTTGTAT 141
Medica ~ = @ @ —mmmmemmmmmmmmm e CTTGATGAAGCATAC 135
Maxima TCAATTTGGGACCATGATTTTTTGCAGTCATTGAATAGCAACTATACGGATCAAACATAC 248
Reticulata = @ —--mmmmmimmmm oo e
Valencia TCAATTTGGGACCATGATTTTTTGCAGTCATTGAATAGCAACTATACGGATCAAACATAC 248
Pineapple @ —ommmm o ATGAAACATAC 11
Clementina GCCAACAGATTAGATGAGTTGAAGCAAAAGGCTAAAGATTTGTTTGCATCCGCCAAAGAA 281
Medica AAAAGACGAGCAGAAGGGCTGAAGGGAAAAGTGAAGATAGCGATTAAGGAT - - -GTAATC 192
Maxima AGAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGAT - - -GTAACC 297
Reticulata = @ —--mmmmmimmmm oo e
Valencia AGAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGAT - - -GTAACC 297
Pineapple AAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGAT - - -GTAACC 68
Clementina AGCACTAGTGAACTATTAAAGCTAACTGACTCGGTGCAGAAGT TGGGAGTGGCATACCAT 261
Medica GAGCCTCTGGATCAGTTGEAGCTGATTGATAACTTGCAAAGACTTGGATTGGCTCATCGT 252
Maxima GAGCCTCTGGATCAGTTGGAGCTGATTGACAACTTGCAAAGACTTGGATTGGCTTATCAT 357
Reticulata = @ —---mmmmmmmm oo 8
Valencia GAGCCTCTGGATCAGTTGGAGCTGATTGACAACTTGCAAAGACTTGGATTGGCTTATCAT 357
Pineapple GAGCCTCTGGATCAGTTGGAGCTGATTGATAATTTGCAAAGACTTGGATTGGCTTATCAT 128
Clementina TTTGAAGAAGAGATCAAAGAGGCCATGAATATTCTCAAAGGAGATGCTA----------- 31e
Medica TTTGAGACTGAGAT TAGGAACATATTGAATAATATCTACAACAATAATAAAGATTATAAT 312
Maxima TTTGAGACTGAGATTCGAAACATATTGCATAATATCTACAACAATAATAAAGATTATATT 417
Reticulata = @ —---mmmmmmmm oo 8
Valencia TTTGAGACTGAGATTCGAAACATATTGCATAATATCTACAACAATAATAAAGATTATATT 417
Pineapple TTTGAGCCTGAGAT TCGGAACATATTGCGTAATATCCACAACCATAATAAAGATTATAAT 188
Clementina ----CCATCAAAGATCTTAATGCAACGTCACTGCATTTTCGCCTTCTACGTGAACACGGL 366
Medica TGEAGAAAAGAAAATCTGTATGCAACCTCCCTTGAGTTCAGACTACTTAGACAACATGGC 372
Maxima TGGAGAAAAGCAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATGGC 4377
Reticulata @~  --------------- ATGTGTAAAAGTTTT--------- GATGAATATAATTTCTTTTTT 36
Valencia TGGAGAAAAGCAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATGGC 4377
Pineapple TGGAGAAAAGAAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATGGC 248
Clementina CATCCAGTTAGTACAGGTGTGTTTGATAAATTCAGAAAAAGGGACGGGAGGTTCCATGAC 426
Medica TATCCTGTTTCTCAAGAGGTTTTCAATGGT TTAAAAGACGG-CCAGGGAGGCTTCATTTG 431
Maxima TATCCTGTTTCTCAAGAGGTTTTCAGTGGT TTTAAAGACGA -CAAGGGAGGCTTCATTTG 536
Reticulata COGTTGAGCACTGCAGAGGTTTTCAGTGGT TTTAAAGACGA -CAAGGGAGGCTTCATTTG 95
Valencia TATCCTGTTTCTCAAGAGGTTTTCAGTGGT TTTAAAGACGA -CAAGGGAGGCTTCATTTG 536
Pineapple TATCCTGTTTCTCAAGGG-TTTTCAGTGGT TTTAAAGACGA -CAAGGTAGGCTTCATTTG 386
Clementina AATTTACGAGAAGACATAGAAGGGCTTTTGAATTTATTTGAAGCTTCATTCCTTGGAATT 486
Medica = -------- TGATGATTTCAAGGGAATACTGAGCTTGCACGAAGCCTCGTATTACAGCTTA 483
Maxima 0 -------- TGATGATTTCAAGGGAATACTGAGCTTGCATGAAGCCTCGTATTACAGCTTA 588
Reticulata @~  -------- TGATGATTTCAAGGGAATACTGAGCTTGCATGAAGCCTCGTATTACAGCTTA 147
Valencia ~ -------- TGATGATTTCAAGGGAATACTGAGCTTGCATGAAGCCTCGTATTACAGCTTA 588
Pineapple -------- TGATGaTTTCAaGGGAATACTGAGCTTGCATGAAGCCTCGTATTACAGCTTA 358

Figura 7: Alinhamento das sequéncias codificadorasdo s g e@s8gf41MM. 10 (AVal °nc
fCiclev10017785mo C.(clementina) ordingel.1g043404mo ( A Pi n eCg3y@o4080d )C,( A
maxima), iCm257260.16 C.(medica) e MSYJ098750.106 C.(reticulata).
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Figura 7 1 Continuacéo.

GAAGGAGAGGATGTTCTAGAAGAAGCCAATATTTTTTGTACTGAGCATCTAAAGGAGTCA
GAAGGAGAAAGCATCATGGAGGAGGCCTGGCAATTTACCAGTAAACATCTTAAAGAAGTG
GAAGGAGAAAGCATCATGGAGGAGGCCTGGCAATTCACCAGTAAGCATCTTAAAGAAATG
GAAGGAGAAAGCATCACGGAGGAGGCCTGGCAATTCACCAGTAAGCATCTTAAAGAAATG
GAAGGAGAAAGCATCATGGAGGAGGCCTGGCAATTCACCAGTAAGCATCTTAAAGAAACG
GAAGGAGAAAGCATCATGGAGGAGGCCTGGCAATTCACCAGTAAGCATCTTAAAGAAATG

o = EE L e R R REREE RE R

TTAGGGAC--------- GTTGGGGAGCAAAATCATACTGGCTGAGCAGGTACAACAATCT
ATGATC- - -AGCAAGAGCAAGGAAGAGCATGTATTTGTAGCAGAACAAGCGAAGCGTGCA
ATGATCATCAGCAACAGCAAGGAAGAGTATGTATTTGTAGCAGAACAAGCGAAGCGTGLG
ATGATCACCAGCAACAGCAAGGAAGAGGATGTATTTGTAGCAGAACAAGCGAAGCGGGLG
ATGATCATCAGCAACAGCAAGGAAGAGTATGTATTTGTAGCAGAACAAGCGAAGCGTGLG
ATGATCACCAGCAACAGCAAGGAAGAGGATGTATTTGTAGCAGAACAAGCGAAGCGGGLG

* X ® kX & & NN NN NEk X E *

TTAGACATCCCTTCATATTGGAGGATGCCAAGAATTGAGGCTCAGAACTTCATCAAATTA
CTAGAGCTCCCTCTGCATTGGAAAGTGCCAATGT TAGAGGCAAGGTGGTTCATACACGTT
CTGGAGCTCCCTCTGCATTGGAAAGTGCCTATGT TAGAGGCAAGGTGGTTCATACACGTT
CTGGAGCTCCCTCTGCATTGGAAAGTGCCTATGT TAGAGGCAAGGTGGTTCATACACGTT
CTGGAGCTCCCTCTGCATTGGAAAGTGCCAACGT TGGAGGCAAGGTGGTTCATACACGTT

TACCCCACAGATGATGAAAGCAGTCCAATTTTGCTGACTCTAGCCAAGTTGGATTACAAT
TATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGT TGGAGTTTAAC
TATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGT TGGAGTTTAAC
TATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGT TGGAGTTTAAC
TATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGT TGGAGTTTAAC
TATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGT TGGAGTTTAAC

TTAGTACAATCCATACACCAACAAGAACTGAAGGAGTTGGCAAGGTGGTGGAGTAATCTG
ACTTTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGGTGGGACATCCATTAT
ACTTTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGGTGGTGGAAGGATACA
ACTTTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGGTGGTGGAAGGATACA
ACTTTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGATGGTGGAAGGATACA
ACTTTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGA---~-----------~

GGTTTTAAAGAGAAACTAAGTTTTGCCAGAGACCGGTTGATGGAAAATTATTTGTTGGTG
GCTTTGAACCACCTTCCGGACTACATGAAATTGTGTTTTTTTGCGCTTTACAACTTTGT -
GGTCTTGGAGAGAAATTGAGCTTTGCGAGGGACAGCTTGGTAGCATCCTTCTTATGGAGC
GGTCTTGGAGAGAAATTGAGCTTTGCGAGGAACAGGTTGGTAGCGTCCTTCTTATGGAGC
GGTCTTGGAGAGAAATTGAGCTTTGCGAGGAACAGGTTGGTAGCGTCCTTCTTATGGAGC

ATGGGCCTTTGTTTCAAAGCACAGTTTTCTAAGTGCAGAATTGGCCTCACAAAATTTGTA
-TAATGAATTTGTTTATTACGTACTTGCATTACAGAAAGA - -CTCTTCAGAATTCCAGA-
ATGGGGATAGGGTCTGAGCCTCAATTGGCCTATTGCAGGAGAATAGTCACAATTGCAATA
ATGGGGATCGCGTTTGAGCCTCAATTCGCCTACTGCAGGAGAGTGCTCACAATCTCGATA
ATGGGGATCGCGTTTGAGCCTCAATTCGCCTACTGCAGGAGAGTGCTCACAATCTCGATA
-TGGGGATCGCGTTTGAGCCTCAATTCGCCTACTGCAGGAGAGTGCTCACAATCTCGATA

= = = ® =% EE wEE EE
TGCATATTAACTGCGATTGATGACATTTATGATGTATATGGATCAATAGATGAGCTTGAA

GCTCTAGTTACAGTGATTGATGACATTTATGATGTTTATGGAACTTTGGACGAACTTGAG
GCCCTAATTACAGTGATCGATGACATTTATGATGTCTATGGAACATTCGATGAACTTCAG
GCCCTAATTACAGTGATTGATGACATTTATGATGTCTATGGAACATTGGATGAACTTGAG
GCCCTAATTACAGTGATTGATGACATTTATGATGTCTATGGAACATTGGATGAACTTGAG

CTCTTTACAGAAGCAGTGAAMAGTTTTCCACCATCTTATATATTATCCTTTTGTTTTATG
CTATTCACTGCTGCTGTTGAGAGGATTGT TG~ - == === == == o mmmmmmmm e
ATATTCACTGATGCTATTGAGAG- - == == === === = === —mocoooeeoo s
ATATTCACTGATGCTGTTGCGAG -~ - === == === === == m oo mmmmmmm e
CTATTCACTGATGCTGTTGAGAG - - = - -~ === - ———m oo oo

GGGATTTCCCCTAAAATCCGGTGGGAAATTGEGECAGTACTGRAGGAGCTGCCAGAATAT
—————————— GCAAACTAATGTGGGACATCCATTATGCTTTGAACCACCTTCCGGACTAC
———————————————————— GTGGGACATCAATTATGCTTTGAAGCACCTTCCGGGCTAT
———————————————————— GTGGGACATCAATTATGCTTTGAAGCACCTTCCGGGATAT
————————————————————— TGGGACATCAATTATGCTTTGAAGCACCTTCCGGGCTAT
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Figura 7 1 Continuacéo.

ATGCAGATTTGCTACTTGGCCATGTTTAACTTTGGAAATGAGTTGGCATGTGATGTTATG
ATGAAATTGTGTTTTTTTGCGCTTTACAACTTTGTTAATGAATTTGCTTATTACGTACTC
ATGAAAATGTGTTTTCTTGCGCTTTACAACTTTGTTAATGAATTTGCTTATTAC- - ----
ATGAAAATGTGTTTTCTTGCGCTTTACAACTTTGTTAATGAATTTGCTTATTACGTTCTC
ATGAAAATGTGTTTTCTTGCGCTTTACAACTTTGTTAATGAATTTGCTTATTACGTTCTC

AAAATTCATGGCCTCAATACTCTATCCTACATTAAGAAAGAGTGGGAAAATCTGTGTACA
AAACAACAGGATTTTGATATGCTTCGGAGTAATAAARATTCATGGCTTGGCTTACTACAA
------------------------------------------ TGGCTTGGCTTAATACAA
AAACAACAGGATTTTGATATGCTTCTGAGCATAAAARATGCATGGCTTGGCT TAATACAA
AAACAACAGGATTTTGATATGCTTCTGAGCATAAAARSTGCA-GGCTTGGCTTAATACAA

TCATACCTAGTAGAAGCCAGATGGTTTAGCAAAGGGTACACGCCAACTGLGAAGGAATALC
GCCTGCTTAGTGGAGGCAAAATGGTACCATAGTAAGTACACGCCAACGCTGGGAGAATTC
GCCTACTTGGTGGAGGCGAAATGGTACCATAGCAAGTACACACCGAAACTGGAAGAATAL
GCCTACTTGGTGGAGGCGAAATGGTACCATAGCAAGTACACACCGAAACTGGAAGAATAC
GCCTACTTGGTGGAGGCGAAATGGTACCATAGCAAGTACACACCGAAACTGGAAGAATAC

ATAGAAAATGCATGGGTTTCAGTGGGAAGCCCTGCTGLCATTGTCCATGCCTATATCTTG
TTGGAAAATGGATTGGTATCAATAGGAGGCCCTATGGGTACAATGACTTCATACCTTTCT
TTGGAAAATGGATTGGTATCAATAACGGGCCCTTTAATTATAACGATTTCATATCTTTCT
TTGGAAAATGGATTGGTGTCAATAACGGGCCCTTTAATTATAGCGATTTCATATCTTTCT
TTGGAAAATGGATTGGTaTCAATAACGGGCCCTTTAATTATASCGATTTCATATCTTTCT

CTACAACTCCAAGGAAGCAATGCCTTGACCGAAAATTCACTCAGCTGCCTCAAAGTCGAA
--GAACTAGAATTTTTA
- -GAACTGGAATTTCTA
,,,,,,,,, GAACTGGAATTTCTA
_________ GAACTGGAATTTCTA

GAAAGTAATCAAGATATAATTCACTGGCCATTCAAGATTCTTCGTCTTCAAGATGATTTG
GAAAGTAATCCAGATATAGTTCACTGGTCATCCAAGATTTTCCGTCTACAAGATGATTTG
GAAAGTAATCCAGATATAGTTCACTGGTCATCCAAGATTTTCCGTCTGCAAGATGATTTG
GAAAGTAATCCAGATATAGTTCACTGGTCATCCAAGATTTTCCGTCTGCAAGATGATTTG

GGAAATTCCGCGGTTGAGT TGAAGAGAGGCGACGTGGCGAAATCTATTCAGTGCTACATG
GGAACTTCATCGGATGAGATACAGAGAGGGGATGTTCCGAAATCAATCCAGTGTTACATG
GGAACTTCATCGGACGAGATACAGAGAGGGGATGTTCCGAAATCAATCCAGTGTTACATG
GGAACTTCATCGGACGAGATACAGAGAGGGGATGTACCGAAATCAATCCAGTGTTACATG
GGAACTTCATCG- - - - - - - - s s m o m o s m oo oo

ATTGAAGAAGGCATATCAGAAGAAGAAGCAAGGGACCGTATAAAAAGTTTGATAATTTAC
CATGAAACTGGTGCCTCGRAGGAAGT TGCTCGTGAACACATCGAGGATATGATGAGACAG
CATGAAACTGGCGCCTCGGAGGAAGT TGCTCGTGAACACATCAAGGATATGATGAGACAG
CATGAAACTGGETGCCTCGGAGGAAGT TGCTCGTGAGCACATCAAGGATATGATGAGACAG

ATGTGGAAGAAGGTGAATGCATACAGAGCTGATAAAGATTCTCCCTTATCTCAAAATACA
ATGTGGAAGAAGGTGAGTGCATACACAGCCGATAAAGACTCTCCCTTGACTCGAACAACT
ATGTGGAAGAAGGTGAATGCATACACAGCGGATAAAGACTCTCCCTTGACTCGAACAACT

GTTGACTTCATGTTGAATCTTGTGAGAATGTCCCATTTTATGTATCTACGTAGAGATGGE
ACTGAGTTCCTCTTGAATCTTGTGAGAATGTCCCATTTTATGTATCTCCATGRAGATGGG
ACTGAGTTCCTCTTGAATCTTGTGAGAATGTCCCATTTTATGTATCTACATGGAGATGGG
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Figura 71 Fim.
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ATAGGAACATCAACCGGGGTTTCTAGAGATCGTTTGGTCTCTTTAATACTTGAGCCTATA
CACGGTGCTCAAAACCAAGAGACTATGGATGTAGCTTCTACATGGCTTTTTCAGCCCATT
CATGGTGTTCAAAACCAAGAGACTATCGATGTCGGCTTTACATTGCTTTTTCAGCCCATT
CATGGTGTTCAAAACCAAGAGACTATCGATGTCGGTTTTACATTGCTTTTTCAGCCCATT

CCCTTGGAGGACAACCACATGGCTTCCACAGCACCAACGGCTGATGAATTCCCAGAGTGE
CCCTTGGAGGACAAAGACATGGCTTTCACAGCATCTCCTGGCACCAAAGACTAA - —— - -
CCCTTGGAGGACAAAGACATGGCTTTCACAGCATCTCCTGGCACCAAAGGCTGA------
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Clementina =~  ~---ceemcmmemmmeeeeeeeeeeaaaa MA--CSNNSIVACNGSNDPLQRRSANYHA 27

Medica MSSSINPSTLVTSVNGFKCLPLTTNKAAIRIMAKNKPLQCLD-------=---mnmmmu- 42
Maxima MSSCINPSTLVTSINGFKCLPLATNKAAIRIMAKNKPVQCLVSAKYDNLTVDRRSANYQP 60
Reticulata = —ccmmmii i ]
valencia MSSCINPSTLVTSINGFKCLPLATNKAAIRIMAKNKPVQCLVSAKYDNLTVDRRSANYQP 60
Pineapple = sem e e e
Clementina SIWNPELIESFTTPYTYELYANRLDELKQKAKDLFASAKESTSELLKLTDSVQKLGVAYH 87
Medica = seeeeemeeeeeeaa-- EAYKRRAEGLKGKVKIAIKDVIEP-LDQLELIDNLQRLGLAHR 84
Maxima SIWDHDFLQSLNSNYTDQTYRRRAEELKGKVKTAIKDVTEP-LDQLELIDNLQRLGLAYH 119
Reticulata =---mmmmmmm e ]
Valencia SIWDHDFLQSLNSNYTDQTYRRRAEELKGKVKTAIKDVTEP-LDQLELIDNLQRLGLAYH 119
Pineapple = = ~-m-meemcmeoone- DETYKRRAEELKGKVKTAIKDVTEP-LDQLELIDNLQRLGLAYH 43
Clementina FEEEIKEAMNILKGDA----- TIKDLNATSLHFRLLREHGHPVSTGVFDKFRKRDGRFHD 142
Medica FETEIRNILNNIYNNNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGLKDGQGGFI- 143
Maxima FETEIRNILHNIYNNNKDYIWRKANLYATSLEFRLLRQHGYPVSQEVFSGFKDDKGGFI- 178
Reticulata =~  ----cccmmcmmimieeeee oo MCKSFDEYNFFFRLSTAEVFSGFKDDKGGFI- 31
valencia FETEIRNILHNIYNNNKDYIWRKANLYATSLEFRLLRQHGYPVSQEVFSGFKDDKGGFI- 178
Pineapple FEPEIRNILRNIHNHNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFSGFKDDKVGFI- 102
Clementina NLREDIEGLLNLFEASFLGIEGEDVLEEANIFCTEHLKESLGTLG---SKIILPEQVQQS 199
Medica --CDDFKGILSLHEASYYSLEGESIMEEAWQF TSKHLKEVMI - SKSKEEHVFVAEQAKRA 200
Maxima --CDDFKGILSLHEASYYSLEGESIMEEAWQF TSKHLKEMMIISNSKEEYVFVAEQAKRA 236
Reticulata --CDDFKGILSLHEASYYSLEGESITEEAWQF TSKHLKEMMITSNSKEEDVFVAEQAKRA 89
Valencia --CDDFKGILSLHEASYYSLEGESIMEEAWQF TSKHLKETMIISNSKEEYVFVAEQAKRA 236
Pineapple --CDDFKGILSLHEASYYSLEGESIMEEAWQF TSKHLKEMMITSNSKEEDVFVAEQAKRA 166
Clementina LDIPSYWRMPRIEAQNFIKLYPTDDESSPILLTLAKLDYNLYVQSIHQQELKELARWWSNL 258
hedica LELPLHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQAIYQEELKDISG----- 255
Maxima LELPLHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQATIYQEELKDISGWWKDT 296
Reticulata LELPLHWKVPMLEARWF IHVYEKREDKNHLLLELAKLEFNTLQATYQEELKDISGWWKDT 149
Valencia LELPLHWKVPTLEARWFIHVYEKREDKNHLLLELAKLEFNTLQAIYQEELKDISGWHWEDT 296
Pineapple LELPLHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQAIYQEELKDISG----- 215
FroE o ooEroE o pEED ORRLE o oppL L RE OREESLR momcErEEEL
Clementina GFKEKLSFARDRLMENYLLVMGLCFKAQFSKCRIGLTKFVCILTAIDDIYDVYGSIDELE 319
Medica 0 e 255
Maxima GLGEKLSFARDSLVASFLWSMGIGSEPQLAYCRRIVTIAIALVTVIDDIYDVYGTLDELE 356
Reticulata GLGEKLSFARNRLVASFLWSMGIAFEPQFAYCRRVLTISIALITVIDDIYDVYGTFDELQ 289
Valencia GLGEKLSFARNRLVASFLWSMGIAFEPQFAYCRRVLTISIALITVIDDIYDVYGTLDELE 356
Pineapple = -----m-eeiiooooooo MGIAFEPQFAYCRRVLTISIALITVIDDIYDVYGTLDELE 255
Clementina LFTEAVKSFPPSYILSFCFMGISPKIRWELIGAVLEELPEYMQICYLAMFNFGNELACDVM 379
Medica = memeemmeeieeeo WDIHYALNHLPDYMKLCFFALYNFVNEFVYYVL 288
Maxima LFTAAVER------------- IVGKLMWDIHYALNHLPDYMKLCFFALYNFVNEFAYYVL 483
Reticulata IFTDALE------------------- RWDINYALKHLPGYMKMCFLALYNFVNEFAYY-- 248
Valencia IFTDAVA------------ - REDINYALKHLPGYMKMCFLALYNFVNEFAYYVL 397
Pineapple LFTDAVE----------------—-- RWDINYALKHLPGYMKMCFLALYNFVHNEFAYYVL 286
i(:?i( .?i(:.i()( i(i(::i(::i(::i(i( ?i(i(:.

Clementina KIHGLMTLSYIKKEWENLCTSYLVEARWFSKGYTPTAKEYIENAWVSVGSPAATVHAYIL 439
Medica ALQKDSSEFQIES------ - o mmm oo 3e1
Maxima KQODFDMLRSNKNSWLGLLQACLVEAKWYHSKYTPTLGEFLENGLVSIGGPMGTMTSYL - 462
Reticulata @~  --------o-o--- WLGLIQAYLVEAKWYHSKYTPKLEEYLENGLVSITGPLIITISYL- 203
Valencia KQODFDMLLSIKNAWLGLIQAY LVEAKWYHSKYTPKLEEYLENGLYSITGPLITAISYL - 456
Pineapple KQODFDMLLSIKNAWLGLIQAYLVEAKWYHSKYTPKLEEYLENGLVSITGPLIITISYL- 355

Figura8: Al i nhament o das sequ®°nci aCs3g@Er0. plroo t(efizVhaal s° ndco
fCiclev10017785mo C.(clementina) ordingel.1g043404mo ( A Pi n eCg3y@o4080d )C,( A
maxima) ,Cm2b7260.10 C.(medica) MSY#H098750.10 C.(reticulata).
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Clementina LOLQGSNALTENSLSCLKVEHGYDEMIVWSSLISRLSNDLGNSAVELKRGDVAKSIQCYM 499

Medica = = = @ c--cmmmmii - 3e1
Maxima ---5GTNPIIEKELEFL---ESNQDIIHWPFKILRLQDDLGTSSDEIQRGOVPKSIQCYM 516
Reticulata ---5GTNPIIKKELEFL---ESNPDIVHWSSKIFRLODDLGTSSDEIQRGDVPKSIQCYM 347
Valencia ---5GTNPIIKKELEFL---ESNPDIVHWSSKIFRLQDDLGTSSDEIQRGOVPKSIQCYM 51e
Pineapple ---SGTNPIIKKELEFL---ESNPDIVHWSSKIFRLQDDLGTSS---------------- 393
Clementina IEEGISEEEARDRIKSLIIVYSWKKLNGKNLYKS -DFPESMAKMCLDMSRTAHC - IFHGDG 557
Medica ~ @ @@ coieimmmii 361
Maxima HETGASEEVAREHIEDMMROMWKKVNAYRADKDSPLSQNTVDFMLNLVRMSHFMYLRRDG 576
Reticulata HETGASEEVAREHIKDMHRQMWKKVSAYTADKDSPLTRTTTEFLLNLVRMSHFMYLHGDG 467
valencia HETGASEEVAREHIKDMHRQMWKKVNAYTADKDSPLTRTTTEFLLNLVRMSHFMYLHGDG 570
Pineapple @ c---ommo i 393
Clementina IGTSTGVSRDRLVSLILEPIPVEL-------mmmmm e e e oo 581

Medica @ @ cemeeeimmiii 381

Maxima HGAQNQETMDVASTHWLFQPIPLEDNHMASTAPTADEFPECSFS 619

Reticulata HGVQNQETIDVGFTLLFQPIPLEDKDMAFTASPGTKD------ 444

Valencia HGVQNQETIDVGFTLLFQPIPLEDKDMAFTASPGTKG® - - 0e7

Pineapple = @ ------meoii 393

Figura 8 - Fim.

Reticulata ~  ---------- L R et e T T T 4
Medica W = @ @@ cm e TTGGATATA ]
Clementing =~ @ ----cmmmmomm oo e
Pineapple = coom oo oo oo e 8
Valencia ATAGAGATTAAAAGACCTTTTAAGCATTCTTTTTGGTGCTCTATGACTCTTATGGAAATA 68
Maxima = 0 cm s mmem it e o e e e e
Reticulata =~  ----------mooeoooo-- AATATTACGACAC--------mmmmmmmmm e oo - 17
Medica L et AGATGTAGAGTAAGCTAGCTTACAGTTATACTTGGCGAAGATTCT 55
Clementing ~ — -------moommmmmmm e TGGGEAGAAT---- - 16
Pineapple = c-cmmmm o oo oo e
Valencia ATTTCGTTGATTATTAAACACATGCTTCTACACGTTTTTGTTCACTGTGACTATTATAAA 126
Maxima = = 0 cm oo oo e
Reticulata = @@ —--mmmmmm i 17
Medica CAMATTA- - - - - ATCTATGGTTTGTGGT----- GATGTA---- 84
Clementina ---ATAA------- - - - - TTAATATGATTTACAATTTGTAGGGGAATGCTTAGAA- - 51
Pineapple  mm oo oo o e ]
Valencia AAAATGAGTAATGATATAGCCACAAMACTCTTGTACAAACTGATGTGGCATGATAAGATTG 186
Maxima 0 0---------- ACTCTTGTACAAACTTATTTTGTACAAACTGATGTGGCATGATAAGATTG 58
Reticulata - GTGATTT- ---ATATATCTGTATAT--- 38
Medica B i CGAGGTTATATATATATATA 184
Clementina - - -GAAACAGATACAATATAACAATATATATACATATACA 88
Pineapple  cm e mm e o e o e e e oo —o-- e
Valencia GTTGAATTAAATATTACTTGGCCCACATGATTTGTTTTTATTATTTTATATTTTTATTCA 246
Maxima GTTGAATTAAATATTACTTGGCCCACATGATTTGTTTTTATTATTTTATATTTTTATTCA 116
Reticulata =~ @ ----mmmmmimmm e ATAGAATCAGCTTT------ 52
Medica GECAGAG- - - - - - - s mm it 111
Clementina CACA------ CACACACACAGAGTTTCTTAAAATAGARAGAAAGCATCAAGTTGTTGAGA 142
Pineapple  cm e mm e o e o e e e oo —o-- e
Valencia GCCAATGAATTAATGACACATCAGTTTGTACAAAATAAATTTGTACAAGAGTTTGTGGCT 366
Maxima GCCAATGAATTAATAACACATCAGTTTGTACAAAATAAATTTGTACAAGAGTTTGTGGET 17@

Figura9: Al i nhamento das sequ°®°nci &£s3g04l700 Mot Wba la’°sn cdioaso
fCiclev10017785mo C.(clementina) ordingel.1g043404mo ( A Pi n eCg3y@o4080d )C,( A
maxima) ,Cm2b7260.10 C.(medica) M8YJF®8750.10 C.(reticulata).
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Figura 91 Continuacéo.

GTATCATCACTCTAAAAAAATATCGACATCGTTGATTATTGTAAACACATGCATTAGCAA
GTATCATCACTCTAAAAAAATATCGACATCGTTGATTATTGTAAACACATGCATTAGCAA

——————————————— GAGAAGTTCATGTGATT-----------TATTTTTCGTACTCATT
GATACAATTGCAGAGTCAACGATCATGTTTCACGTG------- AACTTGCCTTTCT----
GTTAGAATTCCCTCATGAAAAAGTATGACTATTTTTTGCCTCCAGATTTGGGTTCATAGT
GTTAGAATTCCCTCATGAAAAAGTATGACTATTTTTTGCCTCCAGATTTGGGTTCATAGT

-TTGACTATT--ATTGGGTGTGTGAGGTTGCATTAATTACCTCTATTCCCTCAAAGATTT
——————————— CTGCTCCCACTAACTTTT-GAGTTGACATCTACCTGCCCARTCTACTTT
TTTGATACATACATTTGCAGTATAATTTT -GAGTAGACATCTACCTGCCCAGTCTACTTT
TTTGATACATACATTTGCAGTATAATTTT-GAGTAGACATCTACCTGCCCAGTCTACTTT

* ®

TTAATGCAAACGTTTGGAATAATTTAATATACATTTATATAAAGTGTAGGCTGGTGCCTT
TTAAGTCTTAATAGTACAAAAGTATTTTATTCATTTGGGGGGAAAAAAA - - AGGAGTACA
T---AGATAACCTTTTTTATATTACATTATTGATTTTTCATCAAAATAA- -ATACACAAA
TTGTTGATAATCATTTTGTAATTTATTAATTTGT-TTTCCGCAAAAGTA- -CTTTATAA-
TTGTTGATAATTATTTTGAAATTTATTAATTTGT-TATCCGCAAACGTA- -CTTTATAA-
TTGTTGATAATTATTTTGAAATTTATTAATTTGT -TATCCGCAARACGTA- -CTTTATAA-

Ed Ed * L S L *

TATACTGCTGTAAAAGGCGEAGTCTGCAC - - - - - - - ==~ Tooommmmmoo o
TCATA--CTGTGCGAAC- - -GAGGTCAATATTGTACCAGAAGACACGTACATCATCCATA
TACACAGATGTCACCATACGTATATTAAGTGTATATAGTATAATAAAAATACTCTAAAAT
------- CTGTAACAAATAGAATTTCGATGTTAGTCCTCAACATTAAGATATTGTTTGCA
------- CTGTAACAAATAGAATTTCGATGTTAGTCCTCAACATTAAGATATTGTTTGCA
------- CTGTAACAAATATAATTTCGATGTTAGTCCTCAACATTAAGATATTGTTTGCA

CATTCCGATGAATGTT ATCTTTATTTATTTATCTTT
CACTGTTATTCCTCATACATTCTAATAGTATTATARACATATCATTATCCATTTGATAAT
ACTTTGTATGCCTTT------ TT-----mo oo - TTCCTTAAAC---TTAGTTT
ACTTTTTGTTCCTTTITT-TTTT---- - mm e o m oo - - TTCCTTAAAC---TTACTTT
ACTTTTTGTTCCTTTTITITITIT-- - - - - - - - - - - - - - TTCCTTAMAC---TTACTTT

EE T =

ATCTATTCGATAAAATCAAA--TCTTTGCAATATATATGAGTTATGCAATCAAGGCATAG
TTTTTTCCT - -GCATACAAA-TTTTTTAAAGAGTCTTTCAAT - -~ - - - - - o e - o -
GACTACGGT--TGTTTCAAAGTATATAAAAATATGTTACAAT ------ - - - - - - -
GTATATTCT--TATTTCTCC--ACAAAACAAGATTTTAATGT---------- - - ===
GTGTAATCT--TATTTCCGC--ATAALACAAGATTTTAATGT ------—m - oo e o -
GTGTAATCT--TATTTCCGC--ATAALACAAGATTTTAATGT ------—m - oo e o -

E E * ® E

ATACCCTGAAATGTCTTTAAGTTCTTCCTGGTAAAT TGCCTGCAAAGTGTTAAACTCCAA
————————— AAACTACACAATAAATGCACGCAGAAATGACAAGAAATTCATAAATTCAAT
_______________ AAGACGTTCAATTAATCGGACTGACCAAAATATTATGGCAGTATG

777777777 AATAAATAGAACTTTTATTAGTAGAATTGAAT - - - - - -TTATGAATTTCTT

————————— AATAAATAGAACTTTTATTAGTAGAATTGAAT - - - - - -TTATGAATTTCTT

————————— AATAAATAGAACTTTTATTAGTAGAATTGAAT - - - - - -TTATGAATTTCTT
* * EE E

C----- TTAGCGAGCTCAAGTAAAAG-GTGGTTCTTGTCCTCTCTTTTCTCATARACGTG

TCTACTAATAAAAGTTCTATTTATTACATTAAAATCTTGTTTTATGTAGAAATAAGAATA
GTGGATACACCAAACTTGATTCAATGATTAGTAGGGATG- - -GCAAAAC- - -ATCGGGTC

GTTATTTCTGCG---TGCATTTATTGTGTAGTT----------- TATAG- - -AAAGACTC
GTCATTTCTGCG- - -TGCATTTATTGTGTAGTT----------- TATGG- - -AAAGACTC
GTCATTTCTGCG---TGCATTTATTGTGTAGTT----------~ TATGG- - -AAAGACTC

EE = *

TACAAA -GTAAATGTAAGGAAGAAA - - - - - - - - - - - - - - AAAGGCA-----
GGGCTC-GGGCTTGGCCAAACCCAACCCGACCTGATCAATAG-AGAATTAAAGCCCGACC
TTTAAA-AAATTTGTATGCAGGAAA - - AAAAASGATAAATAAAAAABGATTATACAACAT
TTTAAA-AAATTTGTATGCAGGAAA - - AAAAGAAAAAGAAAAAATAAGTAAATCA- - ---
TTTCAA-AAATTTGTATGCAGGAAA - - AAAAGAAAAAGAAAAAATAAATAAATCA-----

72
111
187

368
23@

128
145
236

428
208

167
173
203

479
349

227
231
348
1e4
535
485

257
286
488
157
588
458

208
327
468
191
627
498

356
366
5e8
229
665
536

416
417
553
274
71@
581

470
477
687
317
753
624

522
ses
665
374
885
676

48



Reticulata
Medica
Clementina
Pineapple
Valencia
Maxima

Reticulata
Medica
Clementina
Pineapple
Valencia
Maxima

Reticulata
Medica
Clementina
Pineapple
Valencia
Maxima

Reticulata
Medica
Clementina
Pineapple
Valencia
Maxima

Reticulata
Medica
Clementina
Pineapple
Valencia
Maxima

Reticulata
Medica
Clementina
Pineapple
Valencia
Maxima

Reticulata
Medica
Clementina
Pineapple
Valencia
Maxima

Reticulata
Medica
Clementina
Pineapple
Valencia
Maxima

Reticulata
Medica
Clementina
Pineapple
Valencia
Maxima

Figura 91 Continuagao.

———————— A-----GCGCCCGCTTCGCTTGTTCTGCTACAAATACATC---CTCTTCCTT
---TACAAAGTTGCAAACAATATCTTAATGTTGAGCACTAACATCGAAA- -TTCTATCTG
TTAAAAAAACCATACGTATTTATATTTAGGGTCGGGTCGGGCCCGACCCGAATCGGGCCA
TCATCCGAATGTATGGATGATGTATGTGTCTTCTGGTaCAATATTGAC - - -CTCGTTCGC
TCCGAATGTGTATGTATGTGTCTTCTGGCACAAAATTGAC---CTCGTTCGC

TCCGAATGTGTATGTATGTGTCTTCTGGCACAAAATTGAC- - -CTCGTTCGC
* = % 5 *

GCTGTTGCTGGTGATCATCATTTCTTTAAGA- -TGCTTACTGGTGAATTGCCAGGCCTCC

TTACAGTTATAAAGTACTTTTGCGGAAAACAAATTAATAAATTTCAAAATGATTATCAAC

ACATCGGGTCGGECTAGGLTCGACCCTACC-- -~ -~~~ — - - oo - GAA

ACAGTATGATGTACCCCCCCCCcCCCaaaaaaa-a--------------------- aaGAa

ACAGTATGATGTACTCCTTTTCTGCCTATATA-TATGTATATTTATATA-----------

ACAGTATGATGTACTCCTTCCAACCCAACAAC-CCCCCCCCCCCCCCCCCC-ATATGAAT
*

TCCGTGATGCTTTCTCCTTCTAAGCTGTAATACG - -AGGCTTCATG----- CAAGCTCAG
AAAAAGTTGATTGGAGATAATGGATTTTAATATATTGTAGATTGTGATA- -ATTTGTAAT
ACCATTTTCAAC-CCACAATTCAATGTTGAAAAATCAACTTC-TTCATTGCATATATAAG
TAAARTATCTTT-GTACTATTAAGACTTAAAAATT -AAACGCTTTCAAAA-CTCAGAAAA

AAAAATATCTTT-GTACTATTAAGACTTAAAAAATTAAACGCT TTCAAAACT CAGAAARA

TATTCCCTTGAAATC- - -ATCACAAATGAAGCCTCCCTTGTCGTCTTTAAAACCACTGAA

AATTTCAAAAMACTTCCATTTAACAGCGGTTGGTGAATGTGTGTTGT - --------~ AAA
AATTCGAATGA------- GGCAATGAAGCATCTACCATTTAACTAAT - -ARATAATTTAT
AATGAGTAAGAAAAATCAATCACATGAGCTTCTTCTCTGCCTATATA- - - - - ----- TAT

AATGAGTAAGAAAAATAAATCACATGAACTTCTCCTCTGCCTATATATATGTATATTTAT

-AACCTCTGCAGTGCTCAA- - CCGAAAAAAGAAATTATATTCATCAAAACTTTTACACAT
ATAAT----- TTTAATATTTGACAACAAGCGAAAGAATGTTGT TAAAAACTCTTCAATAG
TTTTT--TAAAACCATGATACACAAATATATATCGAATATTTTTAATGCAATTAA- -~ -~
ATATATATAACCTEGTACATCACCACAAACCATAGATTAATTTGAGAATCCTTCCCAAGT
-TATATATAACCTCGTGTATCACCACAAACCACAGAATAATTTGAGAATCTTTGCCAAGT
ATATATATAACCTCGTGCATCACCACAAACCACAGAATAATTTGAGAATCTTTGCCAAGT

AT-ACCTGTAAGCTAGCTTACACTGCATCTGTATATCCAATGTCTTCTTGCATT-AATCC
AT-AACTGTAAGCTAGCTTACACTACATCTGTATATCCAA---------mcmmmmmmm o
AT-AACTGTAAGCTAGCTTACACTACATCTGTATATCCAA-------mmmmmm e o

-------------------------------- ATTCCACAACCATTTTATCCATACACAA
GCAGCCATCAGAATCATGGCAAAAAATAAGCCAGTCCAATGCCTTGTCAGCACCAAATAT

GAGAGTTAAAAAATTGATTTGGGTTTTGCCCACTTTTTTACATT-- -
TGCAGATTAGAAGTAGATTTGATATA -
TTCAATTTA - = m == mmm mm mm i mm e e mmmm o mmm e
GATAATTTGACAGT TGATAGGAGATCAGCAAACTACCAACCTTCAATTTGGGACCATGAT
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Figura91 Fim.
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ATGGCTTGCAGTAACAACTCAATAGTTGCTTGTAATGGCTCCAATGATCCGTTGCAAC - -
TCTTCTTGCATTAATCCCTCAACCTTGGCTACCTCTGTAAATGGTTTCAAATGTCTTCCT

------------------------------------ GGCGGTCAGCCAATTACCATGCGA
GTCAGCGCCAAATATGATAATTTGAC - -AGTTGATAGGAGATCAGCAAACTACCAACCTT

GTTCACACCAACTAAAGCTGT-A------------- ACAGATTATCCAGCTGGCTTGCCA

GTATTTGGAACCCTGAACTCATAGAGTCCTTTACCACTCCTTATACTTACGAGTTGTATG
CAATTTGGGACCATGATTTTTTGCAGTCACTGAATAGCAACTATAC------ GATGAAAC

CCAACAGATTAGATGAGTTGAAGCAAAAGGCTAAAGATTTGTTTGCATCCG - - CCAAAGA
ATA-CAAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTAATGACAACAATTAAGGATGTAA

AAGCACTAG-TGAACTATTAAAGCTAACTGACTCGGTGCAGAAGT TGGGAGTGGCATACC
CCGAGCCTCTGGATCAGTTGGAGCTGATTGACAACTTGCAAAGACTTGGATTGGCTTATC

ATGCTACCATCAAAGATCTTAATGCAACGTCACTGCATTTTCG----- CCTTCTACGTGA
ATTGGAGAAAAGAAAATCTGTATGCAACC------ TCCCTCGAGTTTAGACTACTTAGAC

ATTCATGAATCCTCAAGGTGCCTTTGACTTTCCAAGTGCAAATGGTGATTATACTGGTGT

ACACGGCCATCCAGTTAGTACAGGTGTGTTTGATAAATTCAGAAAAAGGGACGGGAGGTT
AACATGGCTATCCTGTTTCTCAAACGTTTTCAATGGTTTTAAAGACG-ACAAGGGGGGCT

TCCAACAGCAAACATCACTGCAGACGTTTTCAATGGT TTTAAAGACG-ACAAGGGAGGCT
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Figura 10 - Alinhamento das sequencias codificadorasdosgenesi Cs 3 g04230. 10 ( AVa
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Figura 1017 Continuacao.

COATGACAATTTACGAGAAGACATAGAAGEGCTTTTGAATTTATTTGAAGCTTCATTCCT

TCATTTGTA-----~--~ ATGATTTCAAGGGAATAATAAGCTTGCATGAAGCCTCGTATTA
TCATTTGTG-------~ ATGATTTCAAGGGAATACTGAGCTTGCACGAAGCCTCGTATTA
TCATTTGTA-------- ATOATTTCAAGGAAATAATGAGCTTOCATOAAGCCTCOTATTA

TGGAATTOAAGOAGAGGATET TCTAGAAGAAGCCAATATTTTTTGTACTGAGCATCTAAA
CAGCTTGOAAGOAGAAAGCATCATOGAGEAGGCCTGGCAATTCACCAGTARACATCTAARA
---------------------- ATORAGAAGGCCTOGCAATTTACCAGTAAACATCTTAA
CAGCTTAGAAGGAGAAAGCATCATOOAGEAGGCCTGECAATTTACCAGTAAACATCTTAA

CAGCTTTGAAGOAGAAAGCATCATGEAGGAGGCCTGOCAATTTACCAGTAAACATCTTAA

GEAGTCATTAGGGEA-C----- GTTGGEOAGCAAAATCATACTGOCTGAGCAGGTACAACA
AGAAGTGATGATCAGCAAGAGCAAGCAAGGGGATATCTTTGTAGCAGAACAAACARAGCG
AGAAGTGATOATCAGCAAGAGCAAGOAAGAGCATGTATTTGTAGCAGAACAAGCGAAGCE
AGAAGTEOTEATCAGCAAGAGCAAGGAAGAGCATATATTTGTAGCAGAACAAGCGAAGCG

AGAAGTGATGATCAACAAGAGCAAGCAAGRGEATGRTCTTTGTAGCAGAACAAGTAAAGCG

ATCTTTAGACATCCCTTCATATTGGAGGATGCCAAGAAT TGAGGCTCAGAACTTCATCAA
TGCACTGGAGCTTCCTCTGCTTTGGAAAGT TCCAATGTTAGAGGCAAGGTGGTTCATAGA
TGTACTGGAGCTCCCTCTGCATTGGAAAGTGCCAATGTTAGAGGCAAGGTGGTTCATACA
TECACTAGAGCTCCCTCTGCATTGGAAAGTGCCAATGTTAGAGGCAAGGTGGTTCATACA
---------------------------------- ATGTTAGAGGCAAGGTGGTTCATAGA

COCACTORAGCTGCCTCTACAT TGGAAAGTTCCAATGTTAGAGGCAAGETGGTTCATGGA
* £ kEEEE * FEEEE *

ATTATACCCCACAGATOATEAAAGCAGTCCAATTTTGCTGACTCTAGCCAAGTTGRATTA
COTTTATGAGAAAAGAGAGEACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAATT
COTTTATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGRAGTT
CaTTTATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAGTT
COTTTATGAGAAAAGAGAGEACAAGAACCAGCTTTTACTTGAGCTCGCTAAGTTAGAATT
CaTTTATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAATT

£ k% * ¥ % F% k¥ % FEEE EE *%k kE kEEEF FE E

CAATTTAGTACAATCCATACACCAACAAGAACTGAAGGAGTTGGCAAGGTGGTGGAGTAA
CAACGTTTTGCAGGCAATTTACCAGGAAGAACTTAAAGATGTTTCAAGTGGTG------~
TAACACTTTGCAGGCAATTTACCAGGAAGAACT CAAAGACATTTCGGGGTATCCATGTCT
TAACACTTTGCAGGCAAT TTACCAGGAAGAACT TAAAGACATTTCAGGGTGGTGGAAGGA
CAACGTTTTGCAGGCAAT TTACCAGGAAGAACT TAAAGATGTTTCAAGGTTGTGGAAGGA
CAACGTTTTGCAGGCAAT TTACCAGGAAGAACT TAAAGATGTTTCAAGGTGGTGGAAGGA

BT B oEE R EE EEEE  REEEEEE EE =E = ® %

TCTGGGTTTTAAAGAGAAACTAAGTTTTGCCAGAGACCGGTTGATGGAAAATTATTTGTT
TEACTG - - - - - mmmmm s s -
TACAGGTCTTGGAGAGAAATTGAGCTTTGCGAGGGACAGCTTGGTAGCATCCTTCTTATG
TATAGGTCTTGGAGAGAAACTGAGCTTTGCGAGGGACAGCTTGGTAGCATCCTTCGTATG
TATAGGTCTTGGAGAGAAACTGAGCTTTGCGAGGGACAGCTTGGTAGCATCCTTCGTATG

GGTGATGGGCCTTTGTTTCARAGCACAGTTTTCTAAGTGCAGAAT TGGCCTCACAAAATT
GAGCATGGGGATAGGGTCTGAGCCTCAATTCGCCTATTGCAGGAGAATAGT CACAATTGC
GAGCATGGGGATAGTGTTTGAGCCTCAATTCGCCAACTGTAGGAGAATACTCACAATCAC
GAGCATGGGGATAGTGTTTGAGCCTCAATTCGCCTACTGTAGGAGAATACTCACAATCAC

TGTATGCATATTAACTGCGATTGATGACATTTATGATGTATATGGATCAATAGATGAGCT

AATAGCTCTAATTACAGTGATTGATGACATTTATGATGT TTATGGAACTTTGGACGAACT
ATTTGCTCTAATTTCAGTGATTGATGATATTTATGATGTTTATGGAACTTTGGATGAACT
ATTTGCTCTAATTTCAGTGATTGATGATATTTATGATGTTTATGGAACTTTGGATGAACT

TGAACTCTTTACAGAAGCAGTGAAAAGTTTTCCACCATCTTATATATTATCCTTTTGTTT

TGAGCTATTCACTGCTGCTGT TGAGAGGTGGGACATCAATTA- - -~ -~ ---- - - - - - -~
TGAGCTATTTGCTGCTGCTGT TGAGAGGACTTTGATAT - - - - - - -~ --- - - - - o - - -
TGAGCTATTTGCTGATGCTGT TGAGAGGTGGGACATCAATTA- - -~ -~ - -~ - - - - - - -~
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Figura 107 Continuacao.

TATGGGGATTTCCCCTAAAATCCGGTGGGAAATTGGGGCAGTACTGGAGGAGCTGCCAGA

CTATATGAAAATCTGTTTTCTTGCGCTTTACAACTTGGTTAATGAATTTACTTATTACGT

TATGAAAATTCATGGCCTCAATACTCTATCCTACATTAAGAAAGAGTGGGAAAATCTGTG

ACTCAAACAACAGGATTTTGATATACTTCGAAGTATAAAAAATGCGTGGCTTGGCAATAT
-------------------------------------- ACTTCGAATGGCTTGGCAATAT
ACTCAAACAACAGGATTTTGATATACT TCGAAGTATAAAAAATGCGTGGCTTCGTAATAT

TACATCATACCTAGTAGAAGCCAGATGGTTTAGCAAAGGGTACACGCCAACTGCGAAGGA

ACAAGCCTACTTTGTGGAGGCGAAATGGTACCATGGTAAGTACACGCCAACTCTGGGAGA
ACAAGCCTACTTTGTGGAGGCGAAATGGTACCATGGTAAGTACACGCCAACTCTGGGAGA
ACAAGCCTACTTAGTGGAGGCGAAATGGTACCATGGTAAGTACACGCCAACTCTGGGAGA

ATACATAGAAAATGCATGGGTTTCAGTGGGAAGCCCTGCTGCCATTGTCCATGCCTATAT

ATTCTTGGAAAATGGATTGGTATCAATAGGAGGCCCTATGGTTACAATGACTGCATACCT
ATTCTTGGAAAATGGATTGGTATCAATAGGAGGCCCTATGGTTACAATGACTGCATACCT
ATTCTTGGAAAATGGATTGGTATCAATAGGAGGCCCTATGGTTACAATGACTGCATACCT

CTTGCTACAACTCCAAGGAAGCAATGCCTTGACCGAAAATTCACTCAGCTGCCTCAAAGT

TTCTGGGACAA-- - - - - - ----- ATCCAATCATTGAGAAG--------- GAACTAGAATT
TTCTGGGACAA------------ ATCCAATCATTGAGAAG--------- GAACTAGAATT
TTCTGGGACAA------------ ATCCAATCACTGAGAAG--------~ GAACTAGAATT

CGAACATGGCTATGATGAGATGATATATTGGTCATCTCTCATCAGTCGGCTCAGTAACGA

TTTAGAAAGTAATCGAGATATAATTCACTGGTCATTCAAGATTCTTCGTCTTCAAGATGA
TTTAGAAAGTAATCGAGATATAATTCACTGGTCATTCAAGATTCTTCGTCTTCAAGATGA
TTTAGAAAGTAATCAAGATATAATTCACTGGTCATTCAAGATTCTTCGTCTTCAAGATGA

TTTGGGAAATTCCGCGGT TGAGT TGAAGAGAGGCGACGTGGCGAAATCTATTCAGTGCTA

TTTGGGAACGTCATCGGATGAGATACAGAGAGGGGATGTTCCGAAATCAATCCAGTGTTA
TTTGGGAACGTCATCGGATGAGATACAGAGAGGGGATGTTCCGAAATCAATCCAGTGTTA
TTTGGGAACTTCATCGGATGAGATACGGAGAGGGGATGTTCCGARATCAATCCAGTGTTA

CATGATTGAAGAAGGCATATCAGAAGAAGAAGCAAGGGACCGTATAAAAAGTTTGATAAT

CATGCACGAAACTGGTGCCTCGGAGGAAGT TGCTCATGAACACATCAAGGATATGATGAG
CATGCACGAAACTGGTGCCTCCGAGGAAGTTGCTCATGAACACATCAAGGATATGATGAG
CATGCATGAAACTGGTGCCTCGGAGGAAGT TGCTCGTGAACACATCAAGGATATGATGAG

TTACTCCTGGAAAAAGCTGAATGGCAAGAATCTTTATAAAAGTGATTTTCCAGAAA--- -

ACAGATGTGGAAGAAGGTGAATGCATACAGAGCTGATAAAGATTCTCCCTTATAG- -~~~
ACAGATGTGGAAGAAGGTGAATGCATACAGAGCTGATAAAGATTCTCCCTTATAG- -~~~
ACAGATGTGGAAGAAGGTGAATGCATACAGAGCTGATAAAGATTTTCCCTTATCGCAAAC
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Figura 107 Fim.

Figura 11 - Alinhamento das sequencias de proteinadosgenesi Cs 3 g04230. 10
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GCATGGCGAAAATGTGTTTAGACATGTCTAGAACTGCACATT - - -GCATTTTCCATGGAG

TACAGTCGAATTCATATTGAATGTTGT -GAGAGTGTCCCATTTTATGTATCTACATGGAG

ATGGTATAGGAACATCAACCGGGGTTTCTAGAGATCGTTTGGTCTCTTTAATACTTGAGC

CAATTCCCTTGGACGACAAACACATAGTTGCCACATCATCACCTGTCACCAAAGGATGA

MELLS------mmmmm e oo o - WLASDVYKLKVGLLFTPTKAVTDYPAGLPRG- -
MRIFAKYNCKLAYTTSVYPMSSCINPSTLATSVNGFKCLPLPTHNRAATRIMAKNKPYVOCL
------------------- MSSCINASTLVTSVNGFKCLPLTTHEKAATRIMAKNKPYVOCL

GGONYRGFPGNNQNYFGRGSGYNNSAFGSGFRP- - - -N-- -~ - FPR--=--=-----=--
VSAKYDNL- -~ -~ TVDRRSANYQPS IWDHDFLQSLNSNYTDETYKRRAEELKGKVMTTIK
---------------------------------------- DEAVKRRAEELKGKVKIAIK

-QAGP- TGPFFGYVAYQNPG=- == === === ===~~~ FMNPQGAFDFPSAN------- GDYT
DVTEP- LDQLELTDNLQRLGLAYHF ETETRNILHNNYNNNKDYNWRK ENLYATSLEFRLL
DVIEP- LDQLELIDNLQRLGLAHRFETEIRNILNNIYNNNKDYNWRKENLYATSLEFRLL

GVPTANITADVFNGFKDDKGGFIC- - - NDFKEIMSLHEASYYSFEGESIMEEAWQFTSKH
RQHGYPVSQDVFNGFKDDKGGFIC- - -NDFKGIISLHEASYYSLEGE STMEEAWQFTSKH
ROHGYPVSQEVFNGLKDGQGGFIC- - -DDFKGILSLHEASYYSLEGE STMEEAWQFTSKH
------------------------------------------------- MEKAWQF TSKH

LKESLGT--LGSKIILAEQWVQQSLDIPSYWRMPRIEAQNFIKLYPTDDESSPILLTLAKL
--------------------------------- MLEARWFIDVYEKREDKNQLLLELAKL
LKEVMINKSKOGDVFVAEQVKRALELPLHWKYPMLEARWFMDVYEKREDKNHLLLELAKL
LKEVMISKSKOQGDVFVAEQTKRALELPLLWKYPMLEARWF IDVYEKREDKNHLLLELAKL
LKEVVISKSKEEHVFVAEQAKRALE LPLHWKVPMLEARWF IHVYEKREDKNHLLLELAKL
LKEVMISKSKEEHVFVAEQAKRYLE LPLHWKVPMLEARWF IHVYEKREDKNHLLLELAKL
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Figura 1171 Fim.
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DYMLVOSIHQQELKELARWWSNLGFKEKLSFARDRLMENYLLVMGLCFKAQFSKCRIGLT
EFNVLQAIYQEELKDVSRLWKDIGLGEKLSFARDSLVASFVHWSMGIVFEPQFANCRRILT
EFNVLQALYQEELKDVSRWWKDIGLGEKLSFARDSLVASFVHWSMGIVFEPQFAYCRRILT
EFNY LAY QEELKDVSRN™ - - - - - oo e oo e e e
EFNTLQAIYQEELKDISGWWKDTGLGEKLSFARDSLVASFLWSMGIGSEPQFAYCRRIVT
EFNTLQALTYQEELKDISGYPCLDC- -~ === - = =m - mmmm o mm e e e e oo

S LWL R EEE . ..

KFVCILTAIDDIYDVYGSIDELELFTEAVKSFPPSYILSFCFMGISPKIRWEIGAVLEEL

ITFALISVIDDIYDVYGTLDELELFARAVE------------------- RTLI-------
ITFALISVIDDIYDVYGTLDELELFADAVE------------------- RUDINYALNHL
IATALITVIDDIYDVYGTLDELELFTAAVE------------------- RWDIMNYALNHL

PEVMQICYLAMFNFGNE LACDVMKIHGLNTLSY IKKEWENLCTSYLVEARWFSKGYTPTA
---------------------------------- YFEWLGNIQAYFVEAKWYHGKYTPTL
PDYMKICFLALYNLVNEFTYYVLKQQDFDILRSIKNAWLRNIQAY LVEAKWYHGKYTPTL

KEYIEMNAWVSVGSPAATVHAYILLQLOGSMALTENSLSCLKVEHGYDEMIYWSSLISRLS
GEFLENGLVSIGGPMVTMTAYL----SGTNPIIEKELEFLE---SNRDIIHWSFKILRLQ
GEFLEMNGLVSIGGPMVTMTAYL -SGTNPITEKELEFLE---SNQDITHWSFKILRLQ

GEFLENGLVSIGGPMVTMTAYL -SGTMPIIEKELEFLE---SNRDITHWSFKILRLOQ

NDLGNSAVELKRGDVAKSIQCYMIEEGISEEEARDRIKSLITYSWKKLNGKNLYKSDFPE
DDLGTSSDEIQRGDVPKSIQCYMHE TGASEEVAHEHIKDMMROMWKKVNAYRAD-KDSPL
DDLGTSSDEIRRGDVPKSIQCYMHETGASEEVAREHIKDMMROMWKKVNAYRAD-KDFPL
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Figura 12 - Alinhamento das sequencias promotoras dosgenesiCs 3 g04230. 10
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AACAGATACAATATAACAATATATATACATATACACACACACACA------ CACAGAGTT
GAATTTAGA--T------ TAAT TTTACTAATTCATGGATTG
AAATGAGCA- -TTTATCCTTATTTAGAT - - - -ACATACATTTGTAGTACAACCGAGATGC
AAAAAATTA--TTTCCGTTAAATTTCTCAATTTCATACTTTACCACCATTTTGTTGATAA

GAAGCCTCC--TTTGTCGTCTTTAAAACCATTGAAAACCTCTGCAGTATTCAGCCAAATC

=

TCTTAAAATAGAAAGAAAGCATCAAGT - - - TGTTGAGAATAGTTGCAAGT TGTGAGAGGG
AATGGGATTAAA----- AATTTATAACGATTTTACACTAGT--T----G---TC------
CCTTAGGCATGA----- GCTAAAAMATCTATTTTCACTAAT - -A- - - -TGAGGG------

A AT TAGATTCATCAAAATTTTTAGGTATATATATATAAATGTTCCAATCAGAGATCCCT

ATGCCA- - - -AATTCATC- - - - AATTAACCTGATACAATTGCAGAGTCAAC- - -GATCAT
----------------------------------- AATTATTAGAATTTTTTCACAACGC
----------------------------------- AGACATATCTATCCTATCCAATCTA
CACACCAAGAAAGTT- - CCCAGGAAAGACTGGAGGGGTCACAATGGTCCC

AACCGTATTAAAGTCAGGAATAAACTAACAAACAAAAAAAATAGACTCCAATGCAATGTA

GTTTCACGTGAACTTGCCTTTCTTT---GACTATTATTGGGTGTGTEAG----------~
GCTTTTGTAGAATGTTGTGAGATTG- -AACATCTATTGAAGAGTTTTTAACA-ACATTCT
TCTTTTGATG----GTAATTATTTT--GAAATATAT--AATTTTTTTTTTCAAAAGTACT
ACTTAAAACCCAGACTCCTTAA------- GCTCTTATCGCCTTTGTGACAGAA----CAT

ACTTGTCTTGTAGTATATTGAAATTTGTAATTTTTTTTTATTTTTTATCTCATCCCTAAT

——————————————————————— GTTGCATTAATTACCTCTATTCCCTCAAAGATTTTAG
TTCGCTTGTTGTCAAATATTAAAATTATT-TTACAACACACATTCACCAACCGCTGTTAA
TTATAACTATAACAAATAA-------------------~ GATTTTAGTTAGATTTGTTAA
TCCTAGACATGTACAAAACCATAGTTGTTTTACTCACACCACTATTCCCTGCTTTGCACC

TTTAATACGGTTGGGAATCGCTTATTGGAAATCCACTATATATATGTCCAGCTA---~-CC

ATAACC--TTTTTTATATTACATTATTGATTTTTCATCAAAATARATACA- - - -CARATA
ATGGAAGTTTTTTGAAATTATTACARATTATCACAATCTACAATATATTAAAATCCATTA
ATAAAACAGETCT------- TTATCTTCTTTTATAATTTTGATTATTTTGAGTATTAATG
ACAAAA---TTCTTGEATCGCTCCCACCATTCCACGTGAAT- - --AGTAT----CATATA
------------------------------------- ATGTACGAGGTTA----TATATA
GTGCAT---TTAGTGCATGGTACCCCTCATTTTGTCTATATATGAGTTGT----CCGTTA

CACAGA--TGTCACCATACGTATATTAAGT---GTATATAGTATAATAARAATAC-----
TCTCCAATCAACTTTTTGTTGATAATCATTTTAARATTTATTAATTTGTTTTCCGCAAAA
ATTAACATTAAGATATTCTTTGTAACTTTGCGTGTTCTTATTTTTATGTAAGTACGTAAA
CaTaAA--------------mmm oo CAG---TGCCGTA-TATGTGAATAGTAC-----
CATGACACGTAACGACGACTTCT--GA--------- AABACCATELGTTTTTLARGGA- -

GATCAAACATAGAACTTGCTTAAATGACAT---GEATATATTTTCTGATTTTTAACAT -~
*

-TCTAAAATCACTGTTATTCCTCATACATTCTAATAGTATTATARACATATCATTATCCA

GTACTTTATAACTGTAACAGATAGAATTTCGATGTTAGT -~ - -~ GCTCAACATTAAGAT

ACAAGTTTTTAATGTAATAAATAGGACTTTTGTAAGCAA- - - - --AGTTARATTTATGAA

---------- CCTTACGTGAATAGTACCTGACTCCAA-A--~---AAT---------ACA

-~ -TGC- - - CATTCARAGTTTCG- === = === ===~ === == === === =mmemmm oo

- -TGATGTCCCTGATGTTTTTAAAAAATCAAAAGAATA- -~ - - - LYY LYY
*

52

48

34

53
92

186

164
165
135
228

194

213
1%@
16@
268
18

254

259
247
212
317

314

296
386
252
377

37@

358
366
385
426

4235

daa
426
365
456

478

459
488
419
458
1lael
52@

BN

56

(AVa



Figura 1271 Fim.

Clementina
Maxima
Reticulata
Valencia
Pineapple
Medica

Clementina
Maxima
Reticulata
Valencia
Pineapple
Medica

Clementina
Maxima
Reticulata
Valencia
Pineapple
Medica

Clementina
Maxima
Reticulata
Valencia
Pineapple
Medica

Clementina
Maxima
Reticulata
Valencia
Pineapple
Medica

Clementina
Maxima
Reticulata
Valencia
Pineapple
Medica

Clementina
Maxima
Reticulata
Valencia
Pineapple
Medica

Clementina
Maxima
Reticulata
Valencia
Pineapple
Medica

Clementina
Maxima
Reticulata
Valencia
Pineapple
Medica

Clementina
Maxima
Reticulata
Valencia
Pineapple
Medica

TTTGATAATGACTACGGTTG- - -TTTCAAAGTATATAAAAATATGTTACAATAAGACGTT

ATTGTTTGCAACTTTGTATGCCTTTTTTTITITCCTTARATTTACTT--------~ TGTAT
TTTTTTTTGTCATTAATATGTGTATTTATTATAATTATATGGCTTATAGAAACACTCTTT
ATCAATAGCTCTGATACCAC--------- TGTTAGTAAATTGGTGG----------- GTG
ATTGACACCTAATTTTAAATTATTTTATATTTTTTTATTTTGATCC-------~-~--~ ATT
CAATTAATCGGACTG-ACCAAAA- -TATTATGGCAGTATGGTGGATACACCA------ AA
ATTCTTATTTCTACATAAAACAAGATTTTAATGTAATAAATAGAACTTTTATTAGTAGAA
AAAAAAATTTGTAGCGAAAAAAAATGA----- CAAATAAATAACAATTATACAAC- -AAG
AAGCAGGACCGCAGCTAACATAAAATTGGAAGAAAATAAAGAACAAGCACAA - - - - - GAG
————— AACTTTAGC-----------------—-— - - -CCACCAAAAGAAAAA - - - -AAT
TACCCAATTTGACTC---------- TTAGAATTAATTATAATATAAGGACAA----- TAA
* *
CTTGATTCAATGATTAGTAGGGATGGCA-------- AAACA--------- TCGGGTCGG-

TTGAATTTATGAATTTCTTGTCATTTCTGC-GTGCATTTATTGTGTAGTTTATTGAAAG-
CCAGCCCCCTCAAGGGCGTGGTCGGGTTGG- TTGCATTGCAGCTGTAACCTCTACCAAA-
AGGACATCAGAAATTACGTGGTTCGGCTTT------ TAGCCTACGTCCA-CGGGCGAAGA

N ] oSS Tclc/ NN CTTGGCCAAACCCA-AC
Y o TTTAAAAAAT - - TTGTATGCAGGAAAAA
-ATTCGGGTTTATTTTTGTGGATGATAAGGGGAGTAAAAACTGTATTTAGGCTTGCCCAC
CAGAAGGAAATATTTTACTAGTGAAAAGGAGTTACA- - - AGT-ATTGTAGTATTTTA- -G

CTATAATAAATAATTTAAATGTACAATAAAAGTATATTAATT-TATCAATAATATTA--A

CCGA----- CCTGATCAATAGAGAATTAAAGC----- CCGACCTTAAAAAAACCATACGT
AAAAGAT - - AAATAAATAAAGATTATACAACATTCATCGGAATGTATGGATGATGTATGT
CCCCCTTACCTTTAAGGAAAAAAAAAAAAACATGCCAGCGAATGT ----- ACATATTTGA
CTCA----- CTTCCCAAAATCTCAATACACCCAAACTCTCAGAACACTAATCACTCAAGA
TCTA----- TTTTTTGGAAACAGCATAAAATCTATTTAATCAATTATAAATAATTTAAAT
ATT-TATATTTAGGGTCGGGTCGGGCCCGACCCGAATCGAGCCAACATCGGGTCGGGCTA
GTC------ TTCTGGTACAATATTGACCTCGTTCGCAC- -AGTATGATGTACTCCTTTTT
ACC------ TGCTGGCATGTTAGAATTCCCTCACAAGA - -GGGAAGATGTACTCCTTTTT

TATTAAACTCTTAATACTC- --TCAACTC- -GAAAGGAAGGAAATGCTTCT

ATATTATAAAATTAAATTATTAATAATAACATGAACAA- -ATAACAACGTAAAARATTTC

GGCTCGACCCTACCGAAACCATTTTCAACCCACAATTCAATGT TGAAAAATCAACTTCTT
TTTTCCCCCCAAATGAATAAAATAATTTTGTACTATTAAGACT TAAAAATTAAACGCTTT

TT------ TTTAATGAATATAATATCTTTGTCCAACTAAGACTTACAAATTACATGCTTT
CTC----- TCGATGGAATAC - == === === - = mmmm e oo AACAGTTCTTCATTT
ATA----- Bmm CTATCAACTAT

CAAAA- - - - - - CTCAAAT - - - -GAGTACGAAAAGTAAATCACATGAACTTCTCCTCTGCC
GAAAATCTCAGGGAAAAT - - - -GAATAAGAAAAATAAATCGCTTGCACTTCTCCGCTGCC
GCACTTCTATTTATAAAAAAATGATGGCCAAGAAAGTCAAAACCGTGTTCCTCTTTTTCA

- - -GAACAATAGGAATATACTCTAAGTGTAA- -ATAATACA

GGTTTAGTATTTAAA

TAA-TTTATTTTTTTAAAACCATGATACACAAATATATATCGAATATTTTTAA- -TGCAA
TAT--ATATATATATAACCTCGTACATCACCACAAACCATAGATTAATTTGAGAATCTTT
TATATATATATATATAACCTTGTGCATAACCGCAAACCATAGATTAATTTGAGAATTTTT
AAA--CCATGTTCCTCAT-------- TTTCTTCTTCAAACTGCTTCTTTTTCC-ATTTTC

AAT--ATATTGGACTCATCTC----TTAAAATTTTAARACTTCTAATTTTTTCACTTTTC

TTAAATTAAAAACACACAATGCAATTAAATTAAAAATACACAATGTAATTCCACAACCAT
GCCAAGT-ATAACTGTAAGCTAGCTTACTCTACATCTATATATCCAA - -----------~
GCCAAGT-ATAACTATGTTAAGAGTATAGCTGAAGCTGCTGTACTAGCTTAGCTGGTGAC
TTTGA---TTTGCTGGCACCA------------ AAGTCAAGTACCAAATTTGGTGCTGAC

AACAA- - -ATAAGAAGGA

516
531
479
53@
181
569

567
501
532
585
128
614

689
649
506
638
131
674

632
679
649
692
131
731

682
737
784
747
131
786

741
789
756
796
131
844

se1
849
8lae
826
131
8509

8509
800
866
886
131
013

916
957
926
935
131
967

976
lee3
985
98
131
lees

57



Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

DO ®
@

111

3o

Figura 13 - Alinhamento das sequencias codificadoras dos genes Cs3g042600

forangel.1g045966mo

maxima) ,Cm2©u9680.10 C.(medica) e MSYJ216420.1 (C. reticulata).

(AVal °nci

(APIi neG@gII0d®d L.(ichangensis) ,CgUing021700.16 C.(

58

-

[



Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

Ichangensis
Medica
Maxima
Reticulata
Valencia
Pineapple

Figura 131 Continuacéo.

--------------------------------------------------- ATGGGGGTA
ATCATGGAGGAGGCCTGGCAATTTACTAGTAAACATCTTAAAGAAGTGATGATCAGCAAG

AAAATGGAGGAGTT------- ATTGAATTTGAAAGCCTCGAGAAAATGCAGATCTGCCGG
AACATGGAAGAGGATGTATTTGTAGCAGAACAAGCGAAGCGTGCACTGGAGCTCCCTCTG

——————————————— TTCCGTAGGACCGCCGACCTCGACGCTGAGGCTAACAATCCCAAA
GACAAGAACCACCTTTTACTTGAGCTCGCTAAGATGGAGT TTAACACTTTGCAGGCAATT

TTACCGGAACAAGGTAGAGCT------------~ TCATCTGT--TGTTGTGGAAGCCGTA
TACCAGGAAGAACTAAAAGAAATTTCAGGGTGGGACATCAATTATGCTTTGAAGCACCTT
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Figura 1371 Continuacao.

CTTCACTTTACTGAAAGTCTGGGTGAAG- - - -ATGTGCCATCAAGTGAGTACATTGGGCC
CCGGGCTATATG- AAAATGTGTTTTCTTGCGCTTTACAACTTTGTTAATGAATTTGCTTA
—————————————————————————————————————————————— ATGGEGETAGGGTC
TTGAGCTTTGCG-AGGGACAGCTTGGTAGCATCCTTTTTATGGAGCATGGGGATAGGGTC
CCCGACTTTTCG-GTAAAGTGAATTAAAGCTTTCAGAACGACGCATAAAACTTTARATTG

TGAGGCTGGCATCOAAGCTAGAAGATTTC -~~~ -~ - - mmm s oo oo o -
————— TTACGTTCTCAAACAACAGGATTTTGATTTGCTTCTGAGCATAAAAAATGCACCC
TGAGCCTCAATTCGCCTATTGCAGGAGAATA-------- GTCACAATTGCAATAGCTCTA
TGAGCCTCAATTCGCCTATTGCAGGAGAATA-------- GTCACAATTGCAATAGCTCTA
TTCCTGTAACACACAGAAAATCTTTAGTTCGGTATCGTAAATTCAATTTCTTATA

—————————— ACGAACCCGTTGATGATATTGAATCCACTGTCAATGGCCATGATGTAAAT
ATTCCCTTGGAGG---------—---- - - - - - - - ACAAA- - -CACATGGCT
ATTACAGTGATTGATGACATATATGATGTTTATGGAACTTTGGACGAA- - -CTTGAGCTA
ATTACAGTGATTGATGACATTTATGATGTTTATGGAACTTTGGACGAA- - -CTTGAGCTA
AT----CTCATTAATATACTTTTTGAATTTTATTGTGATCTTCATTAG- - -GCGTCAATT

TTAACTGTTCCTGCTTCT ------------~ TT-GATATTAGAAAATTGCTCA-------
TTCACAGCATCTCCTGGCACCAAAGGLTGA- -~~~ -~~~ ~—- - - - mm - oo -
TTCACTGCTGCTGT TGAGAGGTGGGACATC- - - - - - o s s e o e e e -
TTCACTGCTGCTGTTGAGAGGTGGGACATCCATTATGCTTTGAACCACCTTCCGGACTAL
m---- - TATTTTTCATTTAAAAAAAAAAAGCACTTCCGGAGTCA

ATGAAATTGTGTTTTTTTGCGCTTTACAACTTTGTTAATGAATTTGCTTATTACGTACTC
TTGTAAGATCTTTTTCTTTTAATTTAAAATTAGAT -------------~ AGATCAAACTT

------------------------------------ CATTATTGGCTTGGCTTAATACAA
AAACAACAGGATTTTGATATGCTTCGGAGTATTAAAAATTCATGGCTTGGCTTAATACAA
N (0§ aclclc]c}

GCCGGCTTAGTGGAGGCGAAATGGTACCATAGTAAGTACACACCAACACTGGGAGAA- - -
GCCGGCTTAGTGGAGGCGAAATGGTACCATAGTAAGTACACACCAACACTGGGAGAA- -~

---TTCTTGGA-AAATGGATTGGTATCAGTAGC- - -AGGCCCTATAGTAACAATGAGTGC
---TTCTTGGA-AAATGGATTGGTGTCAATAGC- - -AGGCCCTATAGTAACAATGAGTGC
---ACATTTCC-TTTTGGACTGGTATCAATAGC- - -AGGCCCAATAGTCACAATAAGTGC

GTACCTTTCTGGTACAA---ATCCAATCATTCAGAAGGAACTAGAATTTCTAGAAAGCAA
GTACCTTTCTGGTACAA- - -ATCCAATCATTCAGAAGGAACTAGAATTTCTAGAAAGCAA
ATACCTTTCTGGTACAA---ATCCGATCATTGAGAAGGAGCTAGAATTTCTAGAAAGTAA

TGGAAATTTCTTTCTCT- --GTGGTCCAGTTGATTGTTACG----
TCCAGATTTCGTTCACTGGTCATGCAAGATTTTTCGTCTTCAAGA
TCCAGATTTCGTTCGCTGGTCATGCAAGATTTTTCGTCTTCAAGA
TCCAGATTTAGTTCACTGGTCATGCAAGATTTTTCGTCTTCAAGATGATTTGGGAACTTC
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Figura 1371 Fim.
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GTCAGTATGTTTTCTTTTATTTTCTTTTGATTTTTAAGAAGATAGAAATTGAATTAATCC
- -AAGGAGC------ TGGAATTTCTAGA--AAGTAACAATATTCCAGATATAATTCAATG

GTTTTCCCACTAGTCTTTGCTATAGTTGCTGCTGTGTTTACTTTCAAATATGATGGGGAA

TCGGATGA
TCGGATGA
TCTATATACGAATTGATTG-TGTATTTTTTTCCCCAATAATTCAT ---~---~ CAGGATGA
GTCATCCA- -AGATTTTCC-GTCTTCAAGATGATTTGGGAACTTC------- AACGATGA

GATACAGAGAGGGGATGTT-CCTAAATCAATCCAGTGTTAC- - - -ATGCATGAAACTGGT
GATACAGAGAGGGGATGTT-CCGAAATCAATCCAGTGTTAC- - - -ATGCATGAAACTGGT
GATACAGAGAGGGGATGTT-CCGAAATCAATCGAGTGTTAC- - - -ATGCATGAAACTGGT
ATTAAAGAGAGGGGATGTT - TGGAAATCAATCCAGTGTTAT - - - -ATGCATGAAACTGGT

CGCAATGAGGATCCGGAAGCAAACGGCAGCATGCCTATGTTGGCG- - -GTAGTGACCAAT
GCCTCGGAGGAAGTTGCTCGTGAACACATCAAGGATATGATGAGACAGATGTGGAGGAAG
GCCTCOGAGGAAGTTGCTCGTGAACACATCAAGGATATGATGAGACAGATGTGGAAGAAG
GCCTCGGAGGAAGTTGCTCGTGAACACATCAAGGATATGATGAGACAGATGTGGAAGAAG
GTCTCAGAGGAACTTGCTCGTGAACACATAAAGGATTTGATGAGACAGATGTGGAAGAAG

GTGAATGCATACAGAGCTGATAAAGATTCTCCCGTATCTCAAAATACAGTTGACTTCATG
GTGAATGCATACAGAGCTGATAAAGATTCTCCCTTATCTCAAAATACAGTTGACTTCATG
GTGAATGCATACAGAGCTGATAAAGATTCTCCCTTATCTCAAAATACAGTTGACTTCATG
GTGAATGCATACAGAGCTAATAAAGATTCTCCTTTATCTCAAACTACAGCTGACTTCATG

TTGAATCTTGTGAGAATGTCCCATTTTATGTATCTACACGGAGATGGGCACGGTGCTCAA
TTGAATCTTGTGAGAATGTCCCATTTTATGTATCTACACGGAGATGGGCACGGTGCTCAA
TTGAATCTTGTGAGAATGTCCCATTTTATGTATCTACGTGGAGATGGGCACGGTGCTCAA
TTGAATCTGGTGAGAGCGTCCCATTTTATGTATCTACATGGAGATGGGCATGGTGTTCAA

AACCAAGAGACTATGGATGTAGCTTCTACATGGCTTTTTCAGCCCATTCCCTTGGAGGAC
AACCAAGAGACTATGGATGTAGCTTCTACATGGCTTTTTCAGCCCATGCCCTTGGAGGAC
AACAAAGAGACTATGGATGTAGCTTCTACATGGCTTTTTCAGCCCATTCCCTTGGAGGAC
AACCAGGAGACTATGGACGTAGCGTTTACATTGCTTTTTCGGCCCATTCCCTTGGAGGAC

AAACACATGGCTTTCACAGCACCAAAGGCTGATGAATTCCCAGAGTGCAGTTTCAGTTGA
AAACACATGGCTTTCACAGCACCAAAGGCTGATGAATTCCCAGAGTGCAGTTTCAGTTGA
AAACACATGGCTTTCACAGCACCAAAGGCTGATGAATTCCCAGAGTACAGTTTCAGTTGA
GAAGACATGGTTTTCACACCATCTCTCGGTACCAAAGGCTG-----~-------------~
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VVEAVLHFTE----- SLGEDVPSSEYIGPEAGIEARRFHEPVDDIESTVNGHDVNLTVR

77777777777777777777 MGVGSEPQFAYCRRIVTIATALITVIDDIYDVYGTLDELE
LGEKLSFARDSLVASFLKH-SMGIGSEPQFAYCRRIVTIATALITVIDDIYDVYGTLDELE

MYSLDGTSSPRLF- -GKVNMIWELRQYVFFYFLLIFKKIEL----
777777777777777777777777777777777777777777777777777 KELEFLESN
PLEDKHMA-------- FTASPGTK---G----------------mmmmmmm oo o
GLIQAGLVEAKWYHSKYTPTLGEFLENGLYSVAGPIVTMSAYLSGTNPIIQKELEFLES-
GLIQAGLVEAKWYHSKYTPTLGEFLENGLVSIAGPIVTMSAYLSGTNPIIQKELEFLES-

----VFAIVAAVFTFKYDGEVTDLPGLD - NPAADNQVPNTHRMEDPEANGSMP - - - -MLA

ELILYIRIDCVFFS---------- PITHODEIQRGDVPKSIECYMHETGASEEVAREHIK
NIPDIIQWSSKIFRLQDD------ LGTSTDELKRGDVWKSIQCYMHETGVSEELAREHIK
-NPDFVHWSCKIFRLQDD------ LGTSSDEIQRGDVPKSIQCYMHETGASEEVAREHTK
-NPDFVRWSCKIFRLQDD------ LGTSSDEIQRGDVPKSIQCYMHETGASEEVAREHIK

VVTNDDSKRQGPYARRTDGPYARRSLTI - - - - - - - - - oo o
DMMROMWKKVNAYRADKDSPLSQNTVDFMLNLVRMSHFMY LRGDGHGAQNKETMDVASTIW
DLMROMWKKVNAYRANKDSPLSQTTADFMLNLVRASHFMY LHGDGHGVQNQETMDVAFTL
DMMROMWRKVNAYRADKDSPVSQNTVDFMLNLVRMSHFMY LHGDGHGAQNQETMDVASTIW
DMMROMWKKVNAYRADKDSPLSQNTVDFMLNLVRMSHFMY LHGDGHGAQNQETMDVASTIW

---------------------------- 317
LFQPIPLEDKHMAF TAPKADEFPEYSFS 177
LFRPIPLEDEDMVFTPSLGTKG* - - --- 145
---------------------------- 293

LFQPIPLEDKHMAFTAPKADEFPECSFS 255
LFQPMPLEDKHMAF TAPKADEFPECSFS 612

238
39

293
114
471

317
149
123
293
227
584

Figura 14 - Alinhamento das sequencias de proteina dos genes Cs3g042600

forangel.1g045966mo

maxima) ,Cm21u9680.10 C.(medica) e MSYJ216420.1 (C. reticulata).
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----TGCTCCATAAGAAGGATGCTACCAAGCTGTCCCTCGCAAAGCTCAATTTCTCTCCA

TTGGATATACAGATGTAGT - -GTAAGCTAGCTTACAGTTATACTTGGCAAAGATTCTCAA
- -GTAGAAGCTTCCGTAGG- - ACCGCCGACCTCGACG- - - - CTGAGGCTAACAATCCCAA

AGACCTGT------- ATCCTTCCACTACCTTGATAAGGAAATT ----- GAAACGAATATT
ATTAATCATTCTCT-TTACTTT-TCCCTTCAGCTTTTCTGCTTGTCT-TTGATATGTTTC
ATTATTCTATGGTTTGTGGTGATGCACGAGGTTTTATATATATAAATATACATATATATA
ATTACCG-------- GTCCATGTTCCCTTTTTGTTAGTTACTCATGATTCAAGTTAATT -
——————————————————— GTGCCCAACTTTATTTATCAACTGCGAACTARATTTATTTA
————————————————————————————————————————————————— ACAATAATGAC

%

ACGATACA---TGTTGTATATATCTATATATATAGAGTCAGCTTTTCATCTGGAATTCTG
ACCCTGLGGCGTTTAATTTTTGATATGTTCCAAA - - - - - - -~ T---mmmmmmm oo -
GGCAGAGGAGAAGTTCAT---GTGATTTATTTTTCTTACTCATTTTTITTCTGAGTTTTGA
----TAGGTTAGCTTGTTCATGTTATTTTCTCTAATTACTAATTAGTAGCAATCTAGTAT
ATCATAAGATAACTTGTATT-TATATCTTCTATGAATCCACATGGTGATCACATAAATAC
CTCGTTCGCACAGTATGATG-TACTCCTTTITTITT------------ TTCCCCCCAAATGA

=

AAGAGTCTTTCTGTAATGCAGACAATAGCACTTTATAAAGTGTATAAGGGCTTTACAATA
TTCCAATGTAAAAAAC- - ------ -~ TGAACAAATTAATTAGGATAACAAAAATGAAAAA
AAGCG-TTTAATT------------- TTTAAGTCTTAATAGTACAAAGA-TATT------
TACTTATTTAGTTCTTTGC - CCTAATAAGAACCATTCATATGAAGAAGC -AAATGAAATA
ATATAATATGATTAAATGGACTTTAATAAAAATATTAATGCAATTAAGA-TATTTGCATA
ATAAAATAC---------mmmmm oo oo - CTTTGTACTATTAAGA-C-------- T

= P

GNNNNNTTAATTAATTAANNNNN - - - - - - - - - - - - - - - - TAAAAATTTAGGTTAAA
AAAATAATCATTGTACTAATAGTCAATACCGTGTAGCCGCTACCCAACGACTGCAGAAAG
——————— TTTATTCATATGGGGGGGEGEEGET TGEAAGGAGTACATCATACTGTGCGAACG
TCAGCATCTTTTGCGTT TGAGAAAACGAAAATGGAGTGATAAAAAAATATTTTTTTTAAA
AAATACCTCATTATTTTTATTAA - - - - - - - - - - TCAGAAAAAATGTTTATTACA
TAAAAATTAAACGCTTTCAAAMAC- - - ------ - - - - - - TCAGAAAAAATGAGCACGAAA

TT----TTGAAGGAGTAGATTCGGTTGTAAAGTAGTTTTTTTTAGCAATTATTAACAATT

-TTAAATAAACACATATGCTTTTAAAGAGCA-T--

ATCCGATAAATGGGATGACATGTCATTTT - -TATCAATATATATCATATGATATGTCATG
CCAAATTGAAGATGGGTAGCTTGCTGATTTTCTAACAATTGTTGGATTACCAAGCTGGGE
——————————————————————————————————————————————— TCCGATGATTTAT
AAAAATGGAAAATGCGTTGGTGGCATTTTTAAATTAAAATGGAAAATGGAGAAATTGTAG
AGCAACTAAACATTCCTTGGTCTACAT - - - -GACCAAACTTCCCGCTTCTGAAAATGCAT

TTTTACTAGGTAAATGGGATGACATG---TCTTTTTTTAATCAAAGTTTCATCAATCTTA
GCAGACTGGCCTGTATTCATTCACTCTGATGGTTGCTCTATTTGTGGAAAGTAGTGGAGG

Tm--------- CTTTTTCTTTTTCTT--TTTTTTCCTGCATACAAATTTTTTAAAGAATC
L e e T T AAAAT - -TTCTTACTACTATTTGGGATTGGTAGATGAAG
TC--------- TGGTTGCAGCTCTAG--TTCTTGTCACGGTACAAGTATGCGTACTCATG
AR---- - A--AACTAGATTACCCTTAGAATGTCAGCGTTTGCAAACGGAAGTTAAC- -
ACACTTGAAACCATTTAAACAAGTAGTGAAGGCTGATGGGATGGTGCAAGAAGACATT - -
TTT--------- CCATAAACTACACAATAAATGCACGCAGARATGACAAGAAATTCATAA
AAMAGTGGAGA-GATTTGGCCGCAATTGAAGTGTAC------ AGATCCACTTGATTTGTG

GTAACAGCAAATCCAAATGCAGCAGAAGGATGCTCCTCTTCCCAATCAACAAAAAAGTAT

--AGATTAGTGGACGGCAGAAGTGTTTTGTCAAC- - -TTAGGA----------------~
---GGATGGATGTAAGCTCACTGTTTTTCTAATGCGCTTCAAATAACCTTT----- TTGA
ATTCAATTCTA-CTAACAAAAGTTTTATTTATTACATTAAAATCTTGTTTT -~~~ -~~~ A
COGGAATTTTTATAGGTGAAAAATTTCACTGT TGAGATAGATGCAGAGAATCTCTATTAT
TGTCATTCATTATGTGAAAAAATTTTAAATCAGAAATTGGAGGCCAATTGT -~ --- -~~~
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Figura 15 - Alinhamento das sequencias promotora dos genes Cs3g042600

forangel.1g045966mo

maxima) ,Cm2¥9680.10 C.(medica) e MSYJ216420.1 (C. reticulata).
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Figura 157 Fim.

Maxima
Pineapple
Medica
Ichangensis
Valencia
Reticulata

Maxima
Pineapple
Medica
Ichangensis
Valencia
Reticulata

Maxima
Pineapple
Medica
Ichangensis
Valencia
Reticulata

Maxima
Pineapple
Medica
Ichangensis
Valencia
Reticulata

Maxima
Pineapple
Medica
Ichangensis
Valencia
Reticulata

Maxima
Pineapple
Medica
Ichangensis
Valencia
Reticulata

Maxima
Pineapple
Medica
Ichangensis
Valencia
Reticulata

Maxima
Pineapple
Medica
Ichangensis
Valencia
Reticulata

Maxima
Pineapple
Medica
Ichangensis
Valencia
Reticulata

Maxima
Pineapple
Medica
Ichangensis
Valencia
Reticulata

Maxima
Pineapple
Medica
Ichangensis
Valencia
Reticulata

TATATAAGTGATACAC - T - = oo oo mmm e TGAAAAGTGTTCA
TAAGCTGCTAAATTAATCTATGGTTTTTECTTTTECTTTCTTECCGTTTTEETTELAAGG
TGCGEAAATAAGACAC - ~ARA- - - < - - —- GTAAGTTTAAGGAAAAAAAAAAAGGAACA

TGAGATTGTGAGAAAA - -TTTAGTATTGGT-TT--CTTTTTAAAGAATCTCCCGTGAAGG

TGCAA------- GCTTGTGTATATATAGA------ GAAAGGAGATTGTGTATCCACGTCT
CAAAGTTGCAAACAATATCTTAATGT TGAGGACTAACATCGAAATTCTATTTGTTACAGT
ATCTTGTTGAGTTATGATAGAAAAGGTAA------ AAGAGGATT------------~ AGT
TGAATACTCGAGCAATATTCAAATATCGA------ AAGAGCATATTTTCAAAATTA-AGT
_______________________ U

ACGTATGACGTTCGTACGCAATTCATAGACGATCGATG- -ACAGTGGCATTGACCGATG-
TTEATTTTTCTTATTGATCATATCATATATCATCTAGAGCAGAGGTTTATTGTGTGTTAA
TATAAAGTACTTTTGCGGAAAATAAATTAAT - -AAATT - -TCAAAATAATTA-TCAACAA
GAATAAAAATTTAAAAAA - - AATGATTGAA- - -AAAGA - - AGAAGGAATTTG-CAGTCAA
GAGGAAAAAAATTTTCAG--TATCAATTAT - - -CATCA--ACG-GGTTCTTG-ATGTTAA

-ATGTGGCATTGACTGATGAGGTGA - CACGATCCTGTTGGGCTAAAATTCTTATGTACTG
AAGTTATTAATGTCTAATTAATTTTTTECTTTTTC-AGACGTTGGAGTATTTTECTTTEC
AAAGTAG-ACTGGGECAGGTAGATGTCTACTCAAAAGTATACTGCAAATGTATGTACCGAA
TAAAACA- AAAGAAAAAAGAATTTTTTTTTGTTATTTTTATTTTAGCGGTTTATGTCGGG
GAATAAG-CA----------mmmmmmmmm oo oo o - TTAAAATGAGCTGCTCAGGTCGTC

TTGATGGTGACGTGGCAGCATATCAGTGGATAAAAAATCTCGCGTACGGTACATGCATCA

1 3 TTAATTTTAAATGCGCTT
ACTATGAACCCAAAG- - - - - -- - CAGGAGGCAAACAATAGTCATACTTTTTCATGAGGGA
TGTTTTATAAAATAG - - - - - - - - -- T
TGATGAATCAGCAAG-—-—-—--- - CTGTTAAGCAAT - - - -ATGCTGAGTCATCAGCCA
CA--TAGGATTATTTTCAA-CCAAACCGCGTCTAGTGTTCACCGGTCAAACCGGTTACTG
GGGAAAGTATCATTTGTTT------ TtGTGTTTAGTTTGAATGGAT-TTAAAAATTAT-T
AT----- TCTAACTTGCTAATGCATGTGTTTATAATAATCAACGATGTCGATATTTCTTT

---AAACAATAAATTAGTG-TTCT-CTGATTTTATCTGATAAGTGT - TGGAAAAATTTAT
CGTCAGCAGTCAGTTATGGAGGCT-GTTGCTTTGCTTAAGAAGCATCTGGACAAGTATAT

TTTCATCCCGGAGTCAAACCGTGTTACTGTTCATCCGCGTGGTC---- -~ AAACCGTGTA
AT TGAATTCATATGCATAATTGATATATATATATATTTTGGGGGGTAAAGTCGTTLE
ATAATACTCACAGTGAACAGAAA- -CGTGTAGAAGCATGTGTTTAATAATCAACGAAACT
TTAAAAA-GCGAGTAACG--------------------- -~ ACACATGC-AACATATACA
ATAA-AT-CCCTGTAATCCCAAA----TGTTGTTACAAGCGGCCGAGGT -CACGCTCATG

CTG---TTGACTGATGACGTGGCGCAATCCTGAGCT - - - - - - - - - - - -
ATTTTTCTGGATGAAAAACATCTAAAACCTTAATAATTT - - -------- TCATTTTTGCC
ATTTCTATAAGTGTCATAGATCACCAAAAACAATGTTTARAAGTTCTTTTAATCTCTATA
CTTTTTCTACATGAGGGAGTCGGTCGCCCAAACGGLCACCAGGATAAGGAGAGTGATGTC
ATTTTGTTGCTTATAGAAGCTCCTGGACATAAACCCCCGTAATCTCAGTTC-ATTTTGTA

ACTGTAAAAATTATAT-ATACTTGTTATTTATTTTATACGATTTCCCGGGATTTCTECTT
77777777 TTTTGAGTTTTG-TATATTTTTTAATTCCTATATTTTT-AAAAAT - - - - -
CTTTTCAGTGTGTACGGACGCTTACTTGTCTT- - - - - - - - oo e e e e oo
GCTTAATGAAATGAATTTGGCTCACTATTCTTCTATCAAAACTTTT-AGTATTTTCCCTT

CGATGCCATGATTTA- - -CTCCATGTATCTATAAAAAGGGGGCCT ---- - CCCCCCCTCT
GGCAACGACCAGTCAAGATGACAAGATTGT CAGAAAGGAT TAAGTACTAAGTACCCCAAA
——————— ATCTTAAA--GTTCCTTGTCGTTAAAATATTGATA--------CTCTA-----
GGCTGGCCAGAAGGA- - TAAATCAGTTTTTTAGGGA - -GAAAGGTCAAAAAATCCATACA
CACCGCAAACAAMACA- -CAGCAACATCTTTTAACTCTTGAAATCTTCCAGCTCCGGTGCA
A--mmmm - A----- leal
AAASTATTATTA-- 1861
—————————————— leal
G------- CTGAA- 1@81
AGCCTCAGTCGCAA 1861
77777777777777 169
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Medica cmm ool ATGTCTTTAGAAGTTTCAGCCTCTCCT 27

Pineapple @ —-c--mmmmmmm o e
Maxima ATGTCTTCTTGCATTAATCCCTCAACCTTGGTTACCTCTATAAATGGTTTCAAATGTCTT 60
Valencia = = ------mmmmmmmmmm e e
Reticulata ATGTCTTCTTGCATTAATCCCTCAACCTTGGTTACCTCTGTAAATGGTTTCAAATGTCTT 60
Medica GCTAAGG-- - - - - - - s o m oo mm o e 34
Pineapple @ —-c--mmmmmmm o e
Maxima CCTCTTGCAACAAATAAAGCAGCCATCAGAATCATGGCCAAMAATAAGC CAGTCCAATGC 120
Valencia = = ------mmmmmmmmmm e e
Reticulata CCTCTTACAACAAATAAAGCAGCCATCAGAATCATGGCCAAMAATAAGCCAGTCCAATGC 120
Medica ~  ------- TCATCCAAAATGCTGGAAAAGATTCTACTCGTGGTTCTGCAAATTTTCCTCCA 87
Pineapple @ —-c--mmmmmmm o e
Maxima CTTGTCAGCGCCAAATATGATAATTTGACAGTTGATAGGAGAT CAGCAMACTACCAACCT 18@
Valencia = = @ -----mmmmmmmmmmm e e
Reticulata CTTGTCAGCGCCAAATATGATAATTTGACAGTTGATAGGAGAT CAGCAAACTACCAACCT 180
Medica AGCATTTGGGGAGATCATTTCTTTCAATATACTTGTGACTCCCAGGAAACTGATGATCAA 147
Pineapple = @ -----moommmmm oo ATGAAACATAC 11
Maxima TCAATTTGGGACCATGATTTTTTGCAGTCATTGAATAGCAACTATACGGATCAAACATAC 240
Valencia = = @ -----mmmmmmmmmmm e e
Reticulata TCAATTTGGGACCATGATTTTTTGCAGTCGCTGAATAGCAAGTATACGGATGAAGCATAC 240
Medica AATGTAAAGCATCTAGAGCTGAAGAAAGAAATTAGAAGAATGCTGAAAGCTTCTAACAAG 207
Pineapple AAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGATGTAACCGAG 71
Maxima AGAAGACGAGCAGAAGAGC TGAAGGGAAAAGTGAAGACAGCGATTAAGGATGTAACCGAG 300
Valencia = = @ -----mmmmmmmmmmm e e
Reticulata AAMAGACGAGCAGAAGAGC TGAAGGEAAAAGTGAAGATAGCGATTAAGATGTAATCGAG 3e0

Figural6-Al i nhament o das sequenci &s3g0200%Lof i( AVAdr agia
forangel.1g043404mo fPiheappled , ¢3d004050.10 C.( maxima) , CmZD5460.10 C.(
medica) MSY#216420.20 C.(reticulata).
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Figura 16 1 Continuacao.

ACTACACATACACTTGAATTGATAGATGCAATTCAGCGGTTAGGAGTGTCGTACCATTTT
CCTCTGGATCAGTTGGAGCTGATTGATAATTTGCAAAGACTTGGATTGGCTTATCATTTT
CCTCTGGATCAGTTGGAGCTGATTGACAACTTGCAAAGACTTGGATTGGCTTATCATTTT

CCTCTGGATCAGTTGGAGCTGATTGATAACTTGCAAAGACTTGGATTGGCTCATCGTTTT

GAAAATGAGATTGATGAAATCTTGGGAAAGATGCACAAGACTTATCGAGACTGTGATCTT
GAGCCTGAGATTCGGAACATATTGCGTAATATCCACAACCATAATARAGATTATAATT --
GAGACTGAGATTCGAAACATATTGCATAATATCTACAACAATAATARAGATTATATTT --

GAGACTGAGATTAGGAACATATTGAATAATATCTACAACAATAATARAGATTATAATT --

TGTGATAATGAAAATGATGGGCTCTATTATCTCTCTCTTCAGTTTCGATTGTTCAGACAA
——————— GGAGAAAAGAAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAA
——————— GGAGAAAAGCAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAA

AATGGCTATAGAATTTCCGCTGATGTTTTCAATACGTTCAAGLGAAGCGATGGGAAATTT
CATGGCTATCCTGTTTCTCAAGGG-TTTTCAGTGGTTTTAAAGACGACAAGGTAGGCTTC
CATGGCTATCCTGTTTCTCAAGAGGTTTTCAGTGGTTTTAAAGACGACAAGGGAGGCTTC

CATGGCTATCCTGTTTCTCAAGAGGTTTTCAATGGTTTAAAAGACGACCAGGGAGGCTTC

ATGGCATCTCTTGCAAAAGATGTTCGAGGAATGTTAAGCTTCTATGAAGCTACACATCTC

AT--------- TTGTGATGaTTTCAaGGGAATACTGAGCTTGCATGAAGCCTCGTATTAC
AT--------- TTGTGATGATTTCAAGGGAATACTGAGCTTGCATGAAGCCTCGTATTAC
AT--------- TTGTGACGATTTCAAGGGAATACTGAGCTTGCACGAAGCCTCGTATTAC

AGGGTTCATGAAGAAAATATACTAGATGAAGCGCTTGCTTTCACCACTAGTCACCTTGAG
AGCTTAGAAGGAGAAAGCATCATGGAGGAGGCCTGGCAATTCACCAGTAAGCATCTTARA
AGCTTAGAAGGAGAAAGCATCATGGAGGAGGCCTGGCAATTCACCAGTAAGCATCTTARA

AGCTTAGAAGGAGAAAGCATCATGGAGGAGGCCTGGCAATTTACCAGTAAACATCTTARA

TCAGTGGCAAAAC--------------- AAGTCAGTTCCCCACTAGCTGAACAAGTCAAG
GAAATGATGATCACCAGCAACAGCAAGGAAGAGGATGTATTTGTAGCAGAACAAGCGAAG
GAAATGATGATCATCAGCAACAGCAAGGAAGAGTATGTATTTGTAGCAGAACAAGCGAAG

GAAGTGATGAT - - - CAGCAAGAGCAAGGAAGAGCATGTATTTGTAGCAGAACAAGCGAAG

CACGCCTTAGTTCAGCCTATCCACAAGGGCTTAGAAAGGCTTGAGGCAAGACATTACATT
CGGGCGACTGRAGCTCCCTCTGCATTGGAAAGTGCCTATGTTAGAGGCAAGGTGGTTCATA
CGTGCGCTGRAGCTCCCTCTGCATTGGAAAGTGCCTATGTTAGAGGCAAGGTGGTTCATA

CGGGCACTGRAGCTCCCTCTGCATTGGAAAGTGCCAATGTTAGAGGCAAGGTGGTTCATA

CCTATCTATCAAGGAGAATCCTCCCACAATGAAGCTCTATTAACCTTTGCAAAGTTAGAT
CACGTTTATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAG
CACGTTTATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAG

CACGTTTATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAG

TTTAACAGATTGCAAAAGCTTCACCAGAAGGAACTCOGTGATATTTCAAGGTGGTGGARA
TTTAACACTTTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGATGGGE- - - -
TTTAACACTTTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGGTGGTGGAAG

TTTAACACTTTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGGTGGTGGAAG
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Figura 16 1 Continuacao.

GAATTAGACTTTGCGCATAAACTACCTTTCGTAAGAGATAGAATTGCAGAGGGCTACTTT

GATACAGGTCTTGGAGAGAAATTGAGCTTTGCGAGGGACAGCTTGGTAGCATCCTTTTTA

TGEGCGGETAGGAGTGTATTTCGAGCCCCAATATTCGTTTGCTAGAAAACTATTTACGAAA
———————————— ATCGCGTTTGAGCCTCAATTCGCCTACTGCAGGAGAGTGCTCACAATC
TGEAGCATGGGGATAGGGTCTGAGCCTCAATTGGCCTATTGCAGGAGAATAGTCACAATT
—————— ATGGEGGTAGGGTCTGAGCCTCAATTCGCCTATTGCAGGAGAATAGTCACAATT
TGEAGCATGGGGATAGGGTCTGAGCCTCAATTCGCCTATTGCAGGAGAATAGTCACAATT

* L Pttt o mE R M R M RN &

GTGGTTTATATGACATCTATTATTGATGACATCTATGATGTGTATGGCAAAATTGAAGAA
TCGATAGCCCTAATTACAGTGATTGATGACATTTATGATGTCTATGGAACATTGGATGAA
GCAATAGCTCTAGTTACAGTGATTGATGACATTTATGATGTTTATGGAACTTTGGACGAA
GCAATAGCTCTAATTACAGTGATTGATGACATATATGATGTTTATGGAACTTTGGACGAA
GCAATAGCTCTAATTACAGTGATTGATGACATTTATGATGTTTATGGAACTTTGGACGAA

= = = E ELEEE o OEE R

CTTGAGCTTTTTACTTCAGCTATTGAAAGTGAAGTAGAGAAATATTTGGTCTCCCAGGGA

CTTGAGCTATTCACTGATGCTGTTGEGA - - - -~ -----=------ -~ GTGGGACATCAAT
CTTGAGCTATTCACTGCTGCTGTTGAGAGGATTGTTGGCAAACTAATGTGGGACATCCAT
CTTGAGCTATTCACTGCTGCTGTTGAGAGG---------------- -~ TGGGACATCCAT
CTTGAGCTATTCACTGCTGCTGTTGAGAGG---- - - -----------— TGGGACATCCAT
EEEEEERR BE REE KRR REER R ®

AAGTTATACCGACTCCATTATGCGAAAGAAGCAATGAAGAATCAAGTTAAGCATTACTTC
TATGCTTTGAA-GCACCTTCCGGGETATAT - -GAAAATGTGTTTTCTTGCGCTTTACAAC
TATGCTTTGAA-CCACCTTCCGGACTACAT - -GAAATTGTGTTTTTTTGCGCTTTACAAC
TATGTTTGA- - - - - - - oo oo
TATGCTTTGAA-CCACCTTCCGGACTACAT - -GAAATTGTGTTTTTTTGCGCTTTACAAC

* E 3

TTTGTTAATGAATTTGCTTATTACGTTCTCAAACAACAGGATTTTGATATGCTTCTGAGC
TTTGTTAATGAATTTGCTTATTACGTACTCAAACAACAGGATTTTGATATGCTTCGGAGT

TTTGTTAATGAATTTGCTTATTACGTACTCAAACAACAGGATTTTGATATGCTTCGGAGT

--------------------------------------- TTTGAAGCTAAATGGTGTCAT
ATAAAAA-aTGCAGGCTTGGCTTAATACAAGCCTACTTGGTGGAGGCGAAATGGTACCAT
AATAAAAATTCATGGCTTGGCTTACTACAAGCCTGCTTAGTGGAGGCAAAATGGTACCAT

ATTAAAAATTCAGTATGTAAAATGTTAATTTTGCCTCTCCCGCCGTTCCGTTCCTTTGAT

CAGAATTATGTTCCGACGGTGGATGAGTACATGACGGT - -TGCATTAATTAGCTCTGCCC
AGCAAGTACACACCGAAACTGGAAGAATACTT - -GGAAAATGGATTGGTaTCAATAACGG
AGTAAGTACACGCCAACGCTGGGAGAATTCTT - -GGAAAATGGATTGGTATCAATAGGAG

---TTATCCTTTTTAAATTACGATGTTTTTGTCTCAAAAATAATAAATTGTAACTAG- - -

ACCCAAATTTGTCAACCATATCTTTTGTTGGCATGGGAGACATTGTAACTAAAGAATCTT
GCCCTTTAATTATAaCGATTTCATATCTTTCTGGTACAAATCCAATCATTAAGAAGGAAC
GCCCTATGGGTACAATGACTTCATACCTTTCTGGGACAAATCCAATCATTGAGAAGGAAC

TTGAATGGTTATTCAGCAATCCTAGATCGATTAGGGCTTCTTGTGCAGTTGGCAGACTAA
TGGAATTTCTAGAAAGTAATCCAGATATAGTTCACTGGTCATCCAAGATTTTCCGTCTGC
TAGAATTTTTAGAAAGTAATCAAGATATAATTCACTGGCCATTCAAGATTCTTCGTCTTC
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Figura 16 7 Fim.
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TGAATGACATGETETCACACAAGTTTGAACAAAGC AGAGEGCACGTTGOCTCAAGCGTTG
AAGATGATTTGEGAACTTCATCG -~ === === === === === —m === mmmmommememe
AAGATGATTTGEGAACTTCATCGGATGAGATACAGAGAGEGGATGTTCOGAAATCAATCC

CTCARAAT - - ACAGTTGACTTCATGTTGAATCTTGTGAGAATGTCCCATTTTATGTATCT

ACGTAGAGATEGECACGETELTCAAAACCAAGAGACTATGRATGTAGCTTCTACATGECT
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Medica = @ —-mmmmmmmeee MSLEVSASPAKVIQ- - -NAGKDSTRGSANFPP 29

Valencia = = @ -----mmmmmmm oo e
Reticulata MSSCINPSTLVTSVNGFKCLPLTTNKAAIRIMAKNKPVQCLVSAKYDNLTVDRRSANYQP 68
Pineapple @ cmmmmm oo m oo e
Maxima MSSCINPSTLVTSINGFKCLPLATNKAAIRIMAKNKPVQCLVSAKYDNLTVDRRSANYQP 60
Medica SIWGDHFFQYTCDSQETDDQNVKHLELKKEIRRMLKASNKTTHTLELIDAIQRLGVSYHF 89
Valencia = = @ -----mmmmmmm oo e
Reticulata SIWDHDFLQSLNSKYTDEAYKRRAEELKGKVKIAIKDVIEPLDQLELIDNLQRLGLAHRF 120
Pineapple @ = ---------------- DETYKRRAEELKGKVKTAIKDVTEPLDQLELIDNLQRLGLAYHF a4
Maxima SIWDHDFLQSLNSNYTDQTYRRRAEELKGKVKTAIKDVTEPLDQLELIDNLQRLGLAYHF 120
Medica ENEIDEILGKMHKTYRDCDLCDNENDGLYYLSLQFRLFRQNGYRISADVFNTFKGSDGKF 149
Valencia = = @ -----mmmmmmm oo e
Reticulata ETEIRNILNNIYNNNKDYN- - -WRKENLYATSLEFRLLRQHGYPVSQEVFNGLKDDQGGF 177
Pineapple EPEIRNILRNIHNHNKDYN- - -WRKENLYATSLEFRLLRQHGYPVSQEVFSGFKDDKVGF 101
Maxima ETEIRNILHNIYNNNKDYI- - -WRKANLYATSLEFRLLRQHGYPVSQEVFSGFKDDKGGF 177
Medica MASLAKDVRGMLSFYEATHLRVHEENILDEALAFTTSHLESVAK - - - - - QVSSPLAEQVK 204
Valencia = = @ -----mmmmmmm oo e
Reticulata IC---DDFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEVMI - SKSKEEHVFVAEQAK 233
Pineapple IC---DDFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEMMITSNSKEEDVFVAEQAK 158
Maxima IC---DDFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEMMIISNSKEEYVFVAEQAK 234
Medica HALVQPIHKGLERLEARHYIPIYQGESSHNEALLTFAKLDFNRLQKLHQKELGDISRWWK 264
Valencia = = @ -----mmmmmmm oo e
Reticulata RALELPLHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQATYQEELKDISGWWK 293
Pineapple RALELPLHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQATYQEELKDISG-- - 215
Maxima RALELPLHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQATYQEELKDISGWWK 294
Medica ELDFAHKLPFVRDRIAEGYFWAVEVYFEPQYSFARKLFTKVWVYMTSIIDDIYDVYGKIEE 324
Valencia @~  ---------------------- MEVGSEPQFAYCRRIVTIAIALITVIDDIYDVYGTLDE 38
Reticulata DTGLGEKLSFARDSLVASFLWSMGIGSEPQFAYCRRIVTIAIALITVIDDIYDVYGTLDE 353
Pineapple @ ---------------------- MGIAFEPQFAYCRRVLTISIALITVIDDIYDVYGTLDE 253
Maxima DTGLGEKLSFARDSLVASFLWSMGIGSEPQLAYCRRIVTIAIALVTVIDDIYDVYGTLDE 354
rE EEE 1 Ero X P rrEEXXXEEEE ok

Medica LELFTSAIESEVEKYLWSQ------mmmmmmmmmmmmmmmmmm e e e e - GKLYRLHYA 352
Valencia LELFTAAVER- - -~~~ WDTHYV* = = == == e e m e oo 54
Reticulata LELFTAAVER------ WOIHYALNHLPDYMKLCFFALYNFYNEFAYYVLKQQDFDMLRST 4a7
Pineapple LELFTDAVER------ WOINYALKHLPGYMKMCFLALYNFVNEFAYYVLKQQDFDMLLST 387
Maxima LELFTAAVERIVGKLMWDIHYALNHLPDYMKLCFFALYNFYNEFAYYVLKQQDFDMLRSN 414

FEEEE F o E

Medica KEAMKNOQWVKHYFFEAKWCHONY - - - VP TVDEYMTVALISSAHPNLSTISFVGMGDIVTKE 489
WBLENCIA =~ s e e o m e m oo 54
Reticulata KNSVCKMLILPLPPFRSFDLSFLNYDVFVSKIINCN---------------m oo oo 443
Pineapple KNAWLGLIQAY LVEAKWYHSKY - - - TPKLEEYLENGLVSITGPLIITISYLSGTNRPIIKK 364
Maxima KNSWLGLLOACLVEAKWYHSKY - - - TPTLGEFLENGLVSIGGPMGTMTSYLSGTNRPIIEK 471
Medica SFEWLFSNPRSIRASCAVGR LMNDMVSHKFEQSRGHVASSVECY INQYGATEEEAYSEFR 469
Valencia = @ —--mmmmmmmmmm oo 54
REticuUlata = - mmmmmmmmm s oo m oo 443
Pineapple ELEFLESNPDIVHWSSKIFRLODDLGTSS--=====---mcmmcmmmmmm e cmmmm e 393
Maxima ELEFLESNQDITHWPFKILRLOQDDLGTSSDEIQRGDVPKSIQCYMHETGASEEVAREHTIE 531
Medica KOQVSNAWKDINEECLRPT - LVPYPLLMRILNLTRAADVVYKYKDGYTDT - EELKDFIASL 527
Valencia 54
Reticulata 443
Pineapple 3493
Maxima DMMROMIWKKVNAYRADKDSPLSQNTVDFMLNLVRMSHFMYLRRDGHGAQNQE TMDVASTH 591
Medica LINPVPI-----------mmm oo oo - 534

Valencia @~ @~ @ o------mmmmemmomeoooo-- 54

Reticulata @~  -----------------------o-- 443

Pineapple  —---mmmmmmmmmmoiooooo 393

Maxima LFQPIPLEDNHMASTAPTADEFPECSFS 619

Figural7-Al i nhament o das sequenci £€%3904280.1pr ¢fiva hanacd:e
forangel.19g043404mo fPiheappled , g3d004050.10 C.( maxima) , CmZD5460.10 C.(
medica) MSYJ#216420.20 C.(reticulata).
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- CAGCTOAGCTGTCATTCTGCTCATACTCT TCTGACGTCACCAGCTTGCTGETTT -~~~
TCTTGTACAAACTTATTTTGTACASACTEATATOGCATEATAAGATTGATTGAATTARAT

----------- GTCTTGAGAAAAAAAGGTTG- -CTAAAGCTTGCTGATGTAAGTCTTTAG
GCAGCTTCCTCTTTTCTGCACAGTGAGAT T === == == == === mmmmm e m e mmme e
ATAACACATCAGTTTGTACAAAATAAATTTGTACAAGAGT TTGTGGCTGTATCATCACTC

TG-------- CCTTCATGCTTCCGCATTTTATAGG- - - - CGTGECCOAGAGAAGACACAG
--------------------------- TCTAACAGTATGCAACCTCCCTTGAATTCAGAC
TAAAAMAATATCGACATCATTGATTATTGTAAACACATGCATTAGCAAGT TAGAATTCCC

TAGTAGCAATAATTACCATTATTTTTACGTTAAAAGTATTTAAATTTTTTTCAAATAT- -
TACTTAGACAACATGGCTATCCTGTTTCTCAAGGTACATTTCATTAA-TTCGCTTCCTTC
TCATGAAAAAGTATEACTATTTTTTGCCTCCAGATTTGRGTTCATAGTTTTGATACATAC

----- TTGGATTAATTTTAATTAGA - == == == == === mmmmmmmmmmm e e eee e
TTCATGCACATGCATGATCTGAATACTTG- AATCGATCTCTCTGTTTTTCTTTCTT--TT
ATT-TGCAGTATAATTTTGAGTAGACATCTACCTGCCCAGTCTACTTTTTGTTGATAATT
TGC-TCCCACTAACTTTTGAGTTGACATCTACCTGCCCATCTACTTTTTGTTGATAATC

TTTTAATAATGTAAAGAAATEGA---CG------------~ AAACCCAAATCAGTTTTAT
ATTTTGAAATTTATTAATTTGTTATCCGCAAACGTACTTTATAACTGTAACARATATAAT
ATTTTGTAATTTATTAATTTGT TTTCCOCAAAAGTACTTTATAACTGTAACARATAGAAT

ATCTCTCTATCTCCTGAGAAT TCGAACTCGACAAGEECACCOCTAGGOATACTTCAATCG
TTCGATGTTAGTCCTCAACATTAAGATATTGTTT - - - -GCAACTTTTTGTTCCTTTTITTT
TTCGATGTTAGTCCTCAACATTAAGATATTGTTT----GCAACTTTGTATGCCTTTT-~- -

TTCTCTAATTAACA
TTTTTTCCT TAAACT TACTTTGTATAATCTTATTTCCQCATAAAACAAGATTTTAATGTA
---TTTCCTTAAACTTAGTTTGTATATTCTTATTTCTCCACAAAACAAGATTTTAATGETA

------------------------- TGTATCTTCGACACTTTGGTAGATTGGTGTGTGAA
- TATATGTGCASAAGT TTTGATGAATATAATTTTTTTTTTTCGGT TGAGCACTGCAGAGG
ATAAATAGAACTTTTATTAGTAGAATTGAATTTATGAATTTCTTGTCATTTCTGCGTGCA
ATAAATAGAACTTTTATTAGTAGAATTGAATTTATGAATTTCTTGTTATTTCTGCGTGCA

TTTAATAATTCGATTCCAAAAATGAAACCT------ AATCTGAACGAAGATTGAAAAATA
TTTT--CAGTGGTTTTAAGGACGACAAGGEAGGCTTCATTTGTGATGATTTCAAG-GEAA
TTTATTGTGTAGTTTATGGAAAGACTCTTTCAAA - -AATTTGTAT------ GCAG-GAAA
TTTATTGTGTAGTTTATAGAAAGACTCTTTAAAA - -AATTTGTAT------ GCAG-GAAA

AAAATTGTAATTGAAAAGT TGATTATTAA-GAATAAAAACCTTCOGCAAAGAAGGEAAATG
TACTGAGCTTGCATGAAGCCTCGTATTACAGCTTAGAAGGAGAAAGCATCATEGAGGAGG
AAAAGAALAAGAAAAAATASATAAA-TCA- === mm e mmmm e m TCCGAATGTGTATG
AAAAABGATAAATAAAAARBGATTA- TACAACATTCATCC- - - -GAATGTATGGATGATG

Figura 18 - Alinhamento das sequencias promotorasd o s gene s
fiforangel. 1g®Ph&gpktd mo ACg 3 g0 @4 thaxina)l,o
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ACCCCACTCTTETTTGECAAATTATAAACATTCACCCCATCTCAAAAGTTTTAAAATATA
CCTGECAATTCACGTATCCATTTGATTGCAT - -~~~ AACTCATATATATATAGACAAGAC
TATGTGTCTTCTGGCACAAAATTGACCTCAGTTCGCACAGTATGATGTACTCCTTCCAALCC
TATGTGTCTTCTOGtaCAATATTGACCTCATTCGEACAGTATEATGTACCCCCCCCCC-
--------------- ACAATAATGACCTCGTTCGCACAGTATGATGTACTCCTTTTTTITT

XS * & * *

TCACAGCCCTCCCG----ATGTGACATATAATTGTCATTACTTTTGTATTTTATCTGTTA

AGACAGACACACAC------ ACACACACATCAAAGATTTGATTTTATAATTTA-------

CAACAACCCCCCCCCCCCCCCCCCCATATGAATAAARATATCTTTGTACTA-T- -~~~

Commmmmmmmm oo aaaasaaaastAaTAAAGTATCTTTGTACTA-T-------

LR CCCCCCAAATGAATAARATACCTTTGTACTA-T-------
* *¥F* FF¥ F

TGATTTGCGGT TGACCAATGACATGATTTGTCCCATTGATAAGGT TCATAAAAAGGCAAT
-~~~ CATAACTTGTAAAAT TTAATCACAT - - = === === == == === === === mm oo

----TAAGACT TAAARAAATTAAACGCTTTCARAACTC- --AGAARAMAATGAGT
- - - - TAAGACT TAAAAAT - TAAACGCTTTCARRACTC- === === == AGAAAAMAATGAGT
----TAAGACT TAAAAAT - TAAACGCTTTCARAACTC---------- AGAAAAAATGAGC

XY * * *

TCCTAAGTTAAGTTTAATGTATCTTACAGTCTGAT TAATAATATCAACTATTAGATATCT
-------------------------------------------- GTATATTARATTATTC
AAGAAAAATAAAT - CACATGAACTTCTCCTCTGCCTATATATATGTATATTTATATATAT
AAGAAAAATCAAT - CACATGAGCTTCTTCTCTGCCTATATAT - - - - - - == -~ ATATATAT

ACGAAAAATAAAT - CACATEAACTTCTCCTCTGCCTATATAT - - - ----- -~ ATATAT--
* EE 23

TCAATTTCAATCCAACGG--~--~ TTGAAGTTTAATTTATGCAGCAGTAATAACAAAAGGG
TTAGGTGCAAACTCCGCCTTTTACAGTAGTTTAAAGGCATGAGCTCTACTTT---- -~~~
ATAACCTCOTGCATCACCACAAACCACAGAATAATTTGAGAATCTTTGCCAAG----- TA
ATAACCTEGTACATCACCACAAACCATAGATTAATTTGAGAATCCTTCCCAAG----- TA

TAACCGGCTGAATTGGT TAGGAATAATTGATGEGCAACCGGACCAAAAGGTTTCACCTTT
————————————————————————— ATATAGTGCAGACATTGCACCAGAGTATGACTCTA
--CTGTAAGCTAGCTTACACTACATCTGTATATCCAATG-

CATCATCGTTTGA--- - GAAGACAAAAATAACTAAGAAAGGOGOAGGOAATGATTT----
TATATCOAGCTATTGTAAAGCCCTTATACACTTTATAAAGTGCTATTGTCTGCATTACAG

CTTCTTGCATTAATCCCTCAACCTTGGCTACCTCTGTAAATGGTT

---------- AGGGATTGTG-GAGGAGAATAGAAATTTGGTAAATATTTGAGGAAATAAG
AAAGACTCTTCAGAATTCCAGATGAAMAGCTGACTCTATA----TATATAGATATATACA

AGATGEGATTTEATCTAATTAACCAATTCTATAGATCTCCAAACCATGAGTAAATTAAGG
ACATGTATCGTAATATTCGTTTCAATTTCCTTATCAAGGTAGT----- GEAAGGATACAG

AAGA---ATGAATATAGAAAT - - TAAAGAGGCCATTACTGTTGTTGATCAGCTGCCTGCA
GTCTTGEAGAGAAATTGAGCTTTGCGAGGGACAGCTTGGTAGCATCCTTCTTATGGAGCA
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Clementina ---ATEACTTECAGTAACAACTCAATAGTTGCTTGTAATGGCTCCAATAATCCGT TGCAA 57

Walencla = 00 e oo @
Medica ATGTCTTCTTCCATTAATCCCTCAACCTTGATTAC- ---CTCTGTAAATGGTTTCAA 53
Reticulata 8
Pineapple e
Maxima a
Clementina 114
Valencia @
Medica 113
Reticulata 8
Pineapple e
Maxima 2
Clementina 174
Valencia 8
Medica 168
Reticulata a
Pineapple e
Maxima 3
Clementina 234
Valencia 6
Medica AAGATAGCGATTAAGGA---TOTAATCEAGCCTCTORATCAGTTGRAGCTGATTGATAAL 225
Reticulata ATGACAACAATTAAGGA---TOTAACCEAGCCTCTORATCAGTTGRAGCTGATTGACAALC 57
PIN@@PPLEe  mm oo m o o oo oo e
Maxima ACAACGATTAATAAGGA- --TATAACCEAGCCTCTGEATCAGT TERAGCTEAT TGACAAC =1
Clementina GTGCAGAAGTTGOEGAGTGGCATACCATTTTGAAGAAGAGATCAAAGAGGCCATGAATATT 294
Valencia TTGCAAAGACTTGRATTGGCTTATCATTTTOAGACTGAGATTCOOAAAATATTGCATAAT (=1
Medica TTGCAAAGACTTGRATTGGCTCATCGTTTTOAGACTGAGATTAGEAACATATTGAATAAT 285
Reticulata TTECAAAGACTTGEATTGGCTTATCATTTTGAGACTGAGATTCOOAACATATTGCACAAT 117
Pineapple  --------- CTTERATTGECTTATCATTTTRAGACTGAGATTCOGOAAAATATTGCATAAT 51
Maxima TTaCAAAGACTTOEATTGACTTATCATT T TOAGACTGAGATTCOGAAAATATTGCATAAT 128

* kEE EEEE F F EEEEEE EEEEE * % % £ F

Figura 19 - Alinhamento das sequéncias codificadorasdosgenesi Cs 3 g 04 @@ WYWalldnci ao
fCiclev10017785mo C.clementina) orarfyel.1g046807mo ( i Pi n €g3pg0941404d9 C.( A
maxima) , mZb¥260.10 C.(medica) MSYH054830.10 C.(reticulata).
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Figura 1971 Continuacéo.

CTCA-=-mmmmmmmmm e AAGGAGATGCTACCATCAAAGATCTTAATGCAACGTCACTG
ATCTACAACAGTAATAAAGATTATAAT TGRAGAAAAGAAAATCTGTATGCAACCTCTCTC
ATCTACAACAATAATAAAGATTATAAT TGRAGAAAAGAAAATCTGTATGCAACCTCCCTT
ATCTACAACAATAATAAAGATTATAATTGGAGAAAAGAAAATCTETATGCAACCTCCCTC
ATCTACAACAGTAATAAAGATTATAAT TGGAGAAAAGAAAATCTGTATGCAACCTCTCTC
ATCTACAACAGTAATAAAGATTATAAT TGRAGAAAAGAAAATCTGTATGCAACCTCTCTC

*3% * i E I *F kEFE  EFEEFFE EE EE

CATTTTCGCCTTCTACGTGAACACGGCCATCCAGTTAGTACAGGTGTGTTTGATARATTC
GAGTTTAGACTACT TAGACAACATOGCTATCCTGTTTCTCAAGACGTTTTCAATGGTTTT
GAGTTCAGACTACT TAGACAACATEGCTATCCTGTTTCTCAAGAGGTTTTCAATGGTTTA
GAGTTTAGACTACT TAGACAACATEGCTATCCTGTTTCTCAAGACGTTTTCAATGRTTTT
GAGTTTAGACTACTTAGACAACATGGCTATCCTGTTTCTCAAA-CGTTTTCAATGGTTTT
GAGTTTAGACTACT TAGACAACATOGCTATCCTGTTTCTCAAGACGTTTTCAATGGTTTT

* k% Ok F¥ k¥ ¥ k¥FFE KEF EEFEF kEE Ok F & EE OEF EEd

AGAAAAAGGGACGGOAGETTCCATGACAATTTACGAGAAGACATAGAAGGGCTTTTGAAT

AAAGACGACAAGOGAGGCTTCATTTGTAATGATT------- -~ TCAAGGAAATAATGAGC
AAAGACGECCAGGGAGGCTTCATTTGTGATGATT-----~---- TCAAGGGAATACTGAGC
AAAGACGACAAGEGEGGECTTCATTTGTAATGATT--------- TCAAGGGAATAATAAGC
AAAGACGACAAGGGAGGCTTCATTTATAATGATT -~~~ -~~~ TCAAGGAAATAATGAGC
AAAGACGACAAGOGAGGCTTCATTTGTAATGATT------- -~ TCAAGGAAATAATGAGC
* * ¥ * F¥ * *¥¥E ¥ ¥ * ¥ ¥ * ¥ ¥

TTATTTGAAGCT TCATTCCTTGEAAT TGAAGOAGAGEATGTTCTAGAAGAAGCCAATATT
TTGCACGAAGCCTCATATTACAGCTTTGAAGGAGAAAGCATCATGGAGGAGGCCTGGCAA
TTGCACGAAGCCTCGTATTACAGCT TAGAAGOAGAAAGCATCATGEAGGAGGCCTGGLAA
TTGCATGAAGCCTCGTATTACAGCT TGEAAGGAGAAAGCATCATGEAGGAGGCCTGGCAA
TTGCACGAAGCCTCGTATTACAGCT TTGAAGOAGAAAGCATCATGEAGGAGGCCTGGLAA
TTGCATGAAGCCTCATATTACAGCTTTGAAGGAGAAAGCATCATGGAGGAGGCCTGGCAA

EEd FEEEE EE * Ok kEEEREEER * ok kR kR EEE

TTTTGTACTGAGCATCTAAAGOAGTCATT-AGGEACETT----- GEOOAGCAAAATCATA
TTCACCAGTAAACATCTTAAAGAAGTGATGAT CAGCAAGAGCAAGCAAGGEGATATCTTT
TTTACCAGTARACATCTTAAAGAAGTEATOATCAGCAAGAGCAAGOAAGAGCATGTATTT
TTCACCAGTAAACATCTAAAAGAAGTEATOATCAGCAAGAGCAAGCAAGRAGATGTCTTT
TTCACCAGTAAACATCTTAAAGAAGTEATEATCAGCAAGAGCAAGCAAGRARGATATCTTT
TTCACCAGTAAACATCTTAAAGAACTGATEAT CAGCAAGAGCAAGCAAGREGATATCTTT
EE £ ok F REEEE EE Y * * EE
CTeGECTaAGCAGGTACAACAATCTTTAGACATCCCTTCATATTGOAGGATGCCAAGAATT
GTCGCAGAACAAGCAAAGCGCOCACTEEAGCTCCCTCTGCATTGOARAGTTCCAATGTTA
GTAGCAGAACAAGCOAAGCATOCACTAGAGCTCCCTCTGCATTOOAAAGTGCCAATAOTTA
GTAGCAGAACAAACAAAGCATACACTERAGCTTCCTCTACTTTEAARAGTTCCAATGTTA
GTCGCAGAACAAGCAAAGCGCGCACTEEAGCTCCCTCTGCATTGOARAGTTCCAATGTTA
GTAGCAGAACAAGCAAAGCGCOCACTERAGCTCCCTCTGCATTGOARAGTTCCAATATTA

* k% EE EE * * £ EF ok EEE FEEEE * EEEE *

GAGGCTCAGAACTTCATCAAATTATACCCCACAGATGATGAAAGCAGTCCAATTTTGLTG
GAGGCAAGGCAATTTACCAGGAAGAACTTAAAGATTTTTGAAGGTATCCATGCTT- -~~~
GAGGCAAGGTGGTTCATACACGTTTATGAGAAAAGAGAGRACAAGAACCACCTTTTALCTT
GAGGCAAGGTEATTCATAGACGTTTATGAGAAAAGAGAGEACAAGAACCACCTTTTACTT
GAGGCAAGGTGGTTCATAGACGTTTATGAGAAAAGAGAGGACAAGAACCACCTTTTACTT
GAGGCAAGGTGGETTCATAGACGTTTATGAGAAAAGAGAGCACAAGAACCACCTTTTACTT

EEEEE * % * * * * * *%

ACTCTAGCCAAGTTGRATTACAATTTAGTACAATCCATACACCAACAAGAACTGAAGRAG
---------- GETTGCAACT - - - - - mmmm oo mmmm oo oo
GAGCTCOCTAAGTTGGAGT TTAACACTTTECAGECAATTTACCAGGAAGAACT TAAAGAC
GAGCTCGCTAAGT TGGAATTCAACGTTTTGCAGGCAATTTACCAGGAAGAACT TARAGAT
GAGCTCGCTAAGATGEAATTCAATGTTTTGCAGGCAATTTACCAGGAAGAACT TAAAGAT

GAGCTCGCTAAGTTGEAATTCAARATTTTGCAGGCAATTTACCAGGAAGAACT TAAAGAT
* £% ¥

TTGGCAAGGTEETGRAGTAATCTGEGTTTTAAAGAGAAACTAAGTTTTGCCAGAGACCGE
ATATTTATGTGGTGEAAGGATATAGGTCTTGCAGAGAAACTGAGCTTTGCGAGGGACAGC
ATTTCAGGGTGGEACATCCATTATGCTTTGAACCACCTTCCGEACTACATGARATTGTET

GTTTCAAGGTAETGEAAGGATATAGATCT TAGAGAGASACTEAGCTTTGCOAGGEACAGC
*

TTGATGGASAATTATT-=--=---~ TETTGGTGATGGGCCTTTAGT TTCARAGCACAGTTT
TTGGTAGCATCCTTCGTACGOAGCATGOG0AGCATGOOGATAGTGTTTAAGCCTCAATTA
TTITTTTGCG--------~ CTTTACAACTTTGTTAATGA--ATTTGTTTATTACGTACTTG
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Figura 1971 Continuacao.

TCTAAGTGCAGAATTOECCTCACAAAATTTGTATGCATATTAACTGCGATTGATGACATT
GCCTACTOTAGGAGAATACOCACAATCACGTTTGCTCTAATTTCAGTGATTGATGATATT
CATTACAGAAAGACTC--TTCAGARATTCCAGATT------------~ GAAAGCTGA----

GCCTACTGTAGGAGAATACTCACAATCACGTTTGCACTAATTTCAGTGATTGATGACATT

TATGATGTATATGOATCAATAGATGAGCTTGAACTCTTTACAGAAGCAGTGAARAGTTTT
TATGATGTTTATGGAACTTTGGATGAACTTGAGCTATTTGCTGATGCTGTTGAGAGGTGE

TATGATGTTTATGGAACTTTGGAAGAACTTGAGCTATTTGTTGATGCTGT TGAGAGGTEG

COACCATCTTATATATTATCCTTTTGTTTTATGGGGATTTCCCCTAAAATCCGETOGEAA
GACATCAATTA

ATTOGEGCAGTACTAGAGRAGCTACCAGAATATATGCAGATTTGCTACTTGGCCATATTT
-TACTTTOAACCACCTTCCGGACTATATGAAATTCTGTTTTCTTGCGETTTAL

AACTTTGOAAATOAGTTGACATGTGATGTTATGAAAATTCATGGCCTCAATACTCTATCC
AACTTGGTTAATGAATTTACTTATTACGTACTCAAACAACAGOGTTTTGATATACTTCGA

TEGCTTCOCAATATACAAGCCTACTTAGTG

GAAGCCAGATGGTTTAGCAAAGGATACACGCCAACTGCOAAGEAATACATAGAARATGCA
GAGGCGAAATGOTACCATGOTAAGTACACGCCAACACTGOOAGAATTCTTGRAARATGGA

GAGGCGAAATGGTACCATGOTGAGTACACGCCAACGCAGGOAGAATTCTTGRAARATGGA

TEGEGTTTCAGTGOEAAGCCCTACTGCCATTATCCATGCCTATATCTTGCTACAACTCCAA
TTGGTATCAATAGGAGGCCCTATAGTTACAATGACTGCATACCTTTCTGOGACA- -~~~ -

GAGATGATATATTGATCATCTCTCATCAGTCGECTCAGTAACGATTTGOGAAATTCCGCG
GATATAGTTCACTGATCATTCAAGATTCTTCATCTTCAAGATEATTTGOGAACTTCATCG

GATATAATTCACTGGTCATTCAAGATTCTTCAGTCTTCAAGATGATTTGGEAACTTCATCC
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Figura 1971 Fim.
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GTTGAGT TGAAGAGAGGCGACGTGECGAAATCTATTCAGTGCTACATGATTGAAGAAGET
GATGAGATACGGAGACGGOATGT TCCOAAATCOATCCAGTATTACATGCATGAAACTGET

GATGAGATACAGAGAGGGGATGTTCCGAAATCAATCCAGTGTTACATGCATGARACTGAT

ATATCAGAAGAAGAAGCAAGGOACCATATAAAAAGTTTGATAATTTACTCCTGOAAAAAG
GCCTCOOAGEAAGTTECCCOTAAACACATCAAGOATATOATGAGACAGATGTGOAAGAAG

GCCTCOOAGEAAGTTECTCOTEAACACATCAAGGATATGATGAGACAGATETOGAAGAAG

CTGAATOOCAAGAATCTTTATAAAAGTGATTTTCCAG- - - AAAGCATGACEAARMATGTAT
GTGAATGCATACAGAGCTGATAAAGATTCTCCCTTATCGCAAACTACAGTCGAGTTCATA

GTGAATGCATACAGAGCTGATAAAAACTCTCCCTTATCGCAAACTACAGTGGAGTTCATA

TTAGACATGTCTAGAACTOCACATT---GCATTTTCCATGOAGATGGTATAGGAACATCA
TTAAATGTTGTGAGAGTGTCCCATTTTATGTATCTACATGGAGATGGGCATGGTGCTCAA

TTGAATGTTGTGAGAGTGTCCCATTTTATGTATCTAAATGGAGATGGGCATOOGGCTCAA

ACCGOAGTTTCTAGAGATCGTTTGATCTCTTTAATACTTGAGCCTATACCAGTTGAATTG
AACCAAGAGACTATGGATETAGTTTTCACATTGCTTTTTCAGCCAATTCCCTTGGRACGALC

T == mmm o m e 1746
BAACACGTGGTTGCCACATCATCACCTGGCACCAAAGGATGA 1467
------------------------------------------ 986
------------------------------------------ 618
------------------------------------------ 526
BAACACATGGTTGCTACATCATCACCAGGCACCAAAGGATGA 1551
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Figura 20 - Alinhamento das sequéncias de proteina dos genes f
fCiclev10017785mo C.(lementina) oranyel.1g046807mo
mZb1260.10 C.(medica) MSY#H054830.10 C.(reticulata).
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———————————————— MACS- - - -NNSIVACNGSNDPLQRRSANYHASIWNPELIESFTT
ME55INPSTLVTSVNGFKCLPLTTNKAAIRIMAKNKPLQC- - -~ -~ ==~ - -------m-

PYTYELYANRLDELKQKAKDLFASAKESTSELLKLTDSVQKLGVAYHFEEEIKEAMNILK
--LDEAYKRRAEGLKGKVKIAIKD-VIEPLDQLELIDNLQRLGLAHRFETEIRNILNNIY
MYLQRLGLAYHFETEIRKILHNIY
---MTTIKD-VTEPLDQLELIDNLQRLGLAYHFETEIRNILHNIY
----------------------------------------- LGLAYHFETEIRKILHNIY
----------------- MTTINKD- VTEPLDQLELIDNLQRLGLAYHFETEIRKILHNIY

kFkokeookE EE

GDA----- TIKDLNATSLHFRLLREHGHPVSTGVFDKFRKRDIGRFHDNLREDIEGLLNLF
NNNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGLKDGQGGFIC- - -DDFKGILSLH
NSNKDYNWRKENLYATSLEFRLLRQHGYPVSQDVFNGFKDDKGGFIC- - -NDFKEIMSLH
NNNKDYNWRKENLYATSLEFRLLRQHGYPVSQDVFNGFKDDKGGFIC- - -NDFKGIISLH
NSNKDYNWRKENLYATSLEFRLLRQHGYPVSQDVFNGFKDDKGGFIC- - -NDFKEIMSLH

NSNKDYNRRKENLYATSLEFRLLRQHGYPVSQDVFNGFKDDKGGFIC---NDFKEIVSLH
. sk EEEkE kdkkkk.ckdkokkk  Ek, .. & & T

EASFLGIEGEDVLEEANIFCTEHLKESLGT-- LGSKIILAEQVOQSLDIPSYWRMPRIEA
EASYYSLEGESIMEEAWQF TSKHLKEVMISKSKEEHVFVAEQAKRALELPLHWKVPMLEA
EASYYSFEGESIMEEAWQF TSKHLKEVMISKSKQGDVFVAEQAKRALELPLHWKVPMLEA
EASYYSLEGESIMEEAWQF TSKHLKEVMISKSKQGDVFVAEQTKRALELPLLWKVPMLEA
EASYYSFEGESIMEEAWQF TSKHLKEVMISKSKQGDVFVAEQAKRALELPLHWKVPMLEA

EASYYSFEGESIMEEAWQF TSKHLKELMISKSKQGDVFVAEQAKRALELPLHWKVPMLEA
Fd%.  oEEE . oEEE K . ooEEEE . LrrrEEE ek aEk ko o EF

QNFIKLYPTDDESSPILLTLAKLDYNLYOSIHQOELKELARWWSNLGFKEKLSFARDRLM
RWFIHVYEKREDKNHLLLELAKLEFNTLQAIYQEELKD---------------------~
ROFTRKNLKIFEGI------------------ HAWLQLIFMWWKDIGLAEKLSFARDSLY
RWFIDVYEKREDKNHLLLELAKLEFNVLQAIYQEELKDVSRYPCLVA
RWF IDVYEKREDKNHLLLELAKMEFNVLQAIYQEELKDF #- - - - o oo e e e oo
RNFIDVYEKREHKNHLLLELAKLEFKILQAIYQEELKDVSRRWKDIGLGEKLSFARDSLV

ENYLLV--—FGLCFKAQFSKCRIGLTKFVCILTAIDDIYDVYGSIDELELFTEAVKSFPP

ASFVWS---TEIVFEPQIAYCRRILTITFALISVIDDIYDVYGTLEELELFVDAVE----

SYILSFCFMGISPKIRWEIGAVLEELPEYMQICYLAMFNFGNE LACDVMKIHGLNTLSYI
——————————————— GWDIHYALNHLPDYMEKLCFFALYNFVNEFVYYVLALQKDSSEFQI
- - -RWDINYALNHLPDYMKFCFLALYNLVNEFTYYVLKQQGFDILRSI

NPIIEKELEFL---ESNQDITHWSFKILRLQDDLGTSSDEIQRGDVPKSIQCYMHETGAS

EEEARDRIKSLIIYSWKKLNGKNLYKS-DFPESMAKMCLDMSRTAHC- IFHGDGIGTSTG

VSRDRLVSLILEPIPVEL-------=-----~ 581
-------------------------------- 301
ETMDVVFTLLFQPIPLDDKHVVATSSPGTKG* 488
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Medica = cemmmme e - TOGATATATAGATG — -~ = m e —— = =~ TAGAGTAAGCTAGCTTACAGT 35

Clementina --ATAATTAATATGATTTACAS 38
Maxima 28
Valencia 38
Pineapple 8
Reticulata CTTCCAAGCTATAATACGAGGCTTCATGCAAGCTTATTATTCCCTTGAAATCATTACAAA G2
Medica TA------ TACTT---G0CG----AAGAT-TCTCAAATTAATCTATGATT------- TGaT 74
Clementina TTT-----=------- GTAGGGGAATOCT TAGAAGAA-------------------- ACA 57
Maxima TTCTTATTTTTATGTAAGT --------~--~ AAAACAAGTTTTTAAT---GTAATARATA- 73
Valencia TaEACCCTTCCTTAT T TAAAAAGAAAGCCTCOOACATACGATTEATGATCTCCTCGAGCT 98
Pineapple  m s oo oo oo - 8
Reticulata TEAAGCCCCCCTTaTCaTCT T TAAAACCAT TGAAAACGTCTGCAGTGCTCAACAAAAAAG 128
Medica --GETEATGTACGAGGTTATATATATATATAGGCAGAGGAGAAGTTCATGTGATTTATTT 132
Clementina OATACAATATAACAATAT - - - - m s s mm i mm s e 75
Maxima --GOACTTTTGTAAGCAAAGTTARATTTATG- -AATTTTTTT 111
Valencia GATGCAGTTTGTCATTAATGCCA-CTCCA--- ---=TTTGTT 132
PINEAPPLE s oo oo oo o - 8
Reticulata AACTACATTCATCAAAATTTTCGCATACATATOCTAAT TACAGAATGACTTAAGTATCTC 15@
Medica TTCATACTC--======~ ATTTTTTCTGAGTTTTOAAAGCATTTAATTTTTAAGTCTTAA 183
Clementing =~ —--=-------mm oo ATATACAT 83
Maxima GTCATTAATA------------ - - - TGTGT-ATTTATTATAATTATATGGCTT 148
Valencia OCAATCCATCTTEAAGTCCATCAAGCCTCOCTTCTAAATTTTCAATCCTTTCTTTGT TAG 192
PIiNEapple  m s oo oo oo - 8
Reticulata AGCGGCCTTaTCOAGT TCEAATTCTCCOaAGATAGAG-AATTARAAAATTGATTTGOGCG 239
Medica TAGTACAARAGTATTTTATTCATTTGOOGO0AAAAAAAAGEAGTACATCATACTGTGLGA 243
Clementina ATACACACACACACACACAGAGTTTCTTAAAATAGAAAGAAAGCATCAAGTT-GTTGAGA 142
Maxima ATAGARACAGTCT TTAAAAARATTTATAGCOAAAAAAATOACAAATALATAACAATTATA 288
Valencia TTG--CCATGAGAACAATAAAGTTTTTOAACAAGATAATGCGGCTCTOATACCAATTGAT 258
PiNEapple s oo oo o - 8
Reticulata TTa--TCCACTCTTTTARATTTTTTTT TAAAAAGEA- AAAAAACAGAGAGATCOATTCAS 296
Medica A----CGAGGTCAATATTGTACCAGAAGACAC- -GTACATCATCCATACATTCCGATGAA 297
Clementina A----- TAGTTGCAAGT TGTGAGAGGEGATGCC-- - --- - AAATTCATCAATTAACCT--- 187
Maxima CAACAAGCCAGCCCCCTCAAGGGCGTGGTCGGGT TGETTGCAT TGCAGCTATAACCT - -~ 265
Valencia Bommeme- GGTCCCAGTCAGATGCTCGCTAAC - == - = mmmmmmmmmmmmmm BAT--- 278
PIneapple = smmm oo @
Reticulata R TAT----- TCAGACCTTGCATGOG - -~ === === === mmmm = - CAT--- 319
Medica TETTGTATAATCTTTATTTATTTATCTTTTTTTTTCCTGCATACASATTTTTTARAGAGT 357
Clementina -OGATACAATTGCAGAGTCAACGATCATATTTC--ACGTEAACTTGCCTTTCTTTGACTAT 244
Maxima -CTACCAAAATCCGGATTCATTCTTGTGEATG- -ATAAGRGGEETT------ AMAAACTGT 316
Valencia -GACTAAAAAGATOATAACTTTGTTCTGCTTT- - TGGTEAGAACG- - - - - -ACCCOAGAT 329
PINEAPPLE  m s ot m s o o - 8
Reticulata - GACAAAAALAAGCOAGTTAATGATATGTA- - - - CCTTGAGAA - - - - - - -~ -~ ACAGGAT 364
Medica CTTTCAATAAACTACAC - - AATAAATGCACGCAGAMATOACAAGARATTC- - -ATARATT 412
Clementina TATTGEGTGTETGAGGTTGCATTAATTACCTCTATTCCCTCAAA-CGATTTTAGATAACCT 3@3
Maxima ATTTGEaTTTECCCACCCCCCTTACCTTTAAGOAAAAARACAAA------~ ACATGACAG 369
Valencia AATTAGGTTTEATAATTGCTGATCTTTTAT TCACAGCGOARAAACTAATTTATAGTAGCTA 389
Pineapple s e ot s s oo - e
Reticulata AGCCATATTATCTAAGTAGTCTAAACTCOAGREAGAT TACATACAGATTT-TCTTTTCTC 423
Medica CAATTCTACTAAT - - - AAAAGTTCTATTTATTACATTA- -ARATCTTGTTTTATGTAGAA 457
Clementina TTATATTACATTATTGATTTTTCATCAARATARAT 341
Maxima ACATATTTGAACTT-GCTGGECACGTTAGAATTCCC 41@
Valencia TCCTAGCOAACAATATCAGCTAGATTATAGTAAAA 442
PINEapPle s s ot m s o o oo e
Reticulata CAATTATAATCTTTATTATTGTTGTAGATATTGTGCAATATGTTCCGAATCTCAGTCTCA 433
Medica ATAAGAATATACAAAGTAAATAGTAAGOAAGAAAAAAGOCATACARAGT --- - 515
Clementina ACACARATACACAGATGTCACCATACGTATATTAAGTGTATATAGTATAATARASATALT 481
Maxima TCACAAGAGRGAAGATATACTT----- TTTTATTAATOAATATAATATCTTTGTCCTACT 465
Valencia ---T--AAAACAAGAAGAAATA------ TTTAAAGATAACT - TAGAGGCCGAATCCARAT 498
Pineapple @ = ------------------ AGTC------ TTTQCAAGT-----=-------==--------- 13
Reticulata AAATGATAAGCCAATCCAAGTC------ TTTGCAAGT----- TQTCAATCAGCTCCAACT 532

Figura 21 - Alinhamento das sequéncias promotoras dosgenesiCs 3 g04@8AYalldnci ao
fCiclev10017785mo C.(clementina) porarfgel.1g046807mo ( A P i n €g3p09414049 C.( i
maxima) , mZbT260.10 C.(medica) MSYH054830.10 C.(reticulata).
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Figura 211 Fim.
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- TGCAAACAATATCTTAATGT TGAGCACTAACATCOAAATTC------ TAT-CTGTTACA
CTAAAATCACTATTA-TTCCTCATACATTCTAATAGTATTAT-AAACATATCATTATCCA
AAGACTTACAAATTATATGCTTTGAAAATCTCAGGGAAAATGAATAAGAAARATAAATCG
CAAACATGACCACCACA----CTTTGATTCTCTTCCAAACAGRAAACGAATATTTTGACG

GTTATAAAGTACTTTTGCGGAAAACAAATTAATAAATTTCAAAATGATTATCAACAAAAA
TTTGATAATGACTACGETTGTTTCAAAGTATATAAAAAT - - - -ATGTTACAATAAGACGT
CTTGCACTTCTCTGCTGCC- - -~ - TATATATATATAT------ ATATATATATATAACCT
TGGTAATTCTCCTGCTCTCATTTCGACATTCAATAAACTCATCCTGCACATGAAACACGG

GTTGA--=--=-=--~ TTGGAGATA= === ======m == ATGGA-TTTTAATATATTGTAGATT
TCAATTAATCGGACTGACCAARATATTATGGCAGTATGGTGRATACACCAAACTTGAT- -

-------- ATAACCACAAACCATAGATTAATTTGAGAATTTTTGCCAAGTATA- -
-ATGAAGCCA-TGCATGGCTTGCATGAG- CACAGCTCAAACGTACCCT

-GTGATAATTTGTAATAAT T TCAAAAAACTTCCATTTAACAGCGGTTEGTGAAT -~ -~~~
-TCAATGATTAGTAGGGATEGCAAAACATCGEATCGGECTCGEACTTGGCCAAACCCAAC
----ACTGTAAGCTAGCTT-ACACTACATCTGTATGTC-----------=----------
TTGAACTTGTAGTTAGGTT--TTGGTGATCT- TACTGA- - -

----ATATGTAATAATA- - - -ATAATAATCA-ATATCG

----GTGTGTTGTA- - -AAATAATTTTAATAT TTGACAACAAGCGAAAGAATGTTGTT- -
COGACCTGATCAATAGAGAATTAAAGCCCGACCTTAAAAAAACCATACGTATTTATATTT
----CTATGTCTTC-- -TTGCATTGTTCCATCAACCTCGTTTACCTCTGTAA
----TCTCCTTGGC- - -TCCTTATCATCCATCAACCTCGTTTACCTCTGTAA

------------- AAAAACTCTTCAATAGATGTTCAA- -----TCTCACAACATTCTACA
AGGGTCOGG----TCEGGC- - COGACCCOAATCOOGCC- - - AACATCORATCGGOCTAGG
ATGGETTTCARATGTCCTCCTCTTGCAACAAAT COAGCAGCCACTAGAATCATTACCATAA
ATGGTTTCARATGTCCTCCTCTTGCAACAAAT COAGCAGCCACTAGAATCATTACCATAA

AAGGTTEATAGTTTGCTRATCTCCTATCAACTATCAA- ---ATTATCATATTTGECACTG

AAAGCOCOTTOTGAAAAAATTTTAATAATTGACAAC--TAGTGTAAAATCGTT --ATAAA
CTCGACCCTACCGARACCATTTTCAACCCACAATTCAATAT TGAAAAATCAACTTCTTCA
ATA-AGCCAGTCCAATGCCTTOTCAGCGCCARATAT -~~~ -~~~ ~---------- GATAA
ATA-AGCCAGTCCAATGCCTTATCAGCECCAAATAT -~ - -~~~ - - - - - - - - - GATAA

ACA-AGGCATTGEACTGGCTTATTTTTTGCCATGAT - -~~~ -~ ----------~ TCTGA

TTTTTAATCTC -~ --------m-mmmmmmm - ATTCAATCCATOAATTAGTASAATTA
TTGCATATATAAGAATTCOAATGAGOCAATEAAGCATCTACCATTTAACTAATARATAAT
TTTGACAGTTGACA------- GOAGATCAGCAAACTACCAACCCTGAATTTGGGACCATG
TTTGACAGTTOACAGT TEACAGGAGATCAGCAAACTACCAACCCTCAATTTOORACCATG

TGGCTGCTCTATTTGTTG- - - GAAGAGGAAGACATTTGARACCATTTACAGAGGTAGCCA

ATCTA----BATTCAATTCATAATTCTGCAGATTAGAAGTAGATTTGATATAATCCATAT

TTATT----TTTTTAAAACCATOATACACARATATATATC-GAATATTTTTAATGCAATT
------ TTGCAGTCAGTGAATAGCGGCTATACGAT-ATTTAT-----~

--TTGCAGTCAGTGAATAGCGGCTATACGGT-ATTTAT--

AGGTTGAGGEATTAATGCAAGAAGACATTGRATATACAGA- TGTAGTATAAGCTAGCTTA

TCATTCCACTTTTGCGAATTCAATACGEAT TAA-ABAAARATTCTTT -~~~ -~ -~~~ -~ -
AAATTAARAAACACACAATGCAATTAAATTARAARATACACAATGTAATTCCACAACCATTT
CATTT-CAAATTGOOACCATOAATAACTARA- - - AACTARATGCCATTCATOTACAGRAT
CATTT-CAAATTOOEACCATGAATAACTAAA- - -AACTARATGCCGTTCATGTACAGGAT

CAGTT-ATACTTGGCAAAGA - -~ === === === === ===~~~ TTCTCATAATCTAT
------------------------------------------ 10885
TATCCATACACAATTCAATTTAA — == - ==--=mmmmmmmm 1881
GAAACATACAAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTA 1888

G m = m i m e 1088
------------------------------------------ 13
Gmmmmmmmmmmmm e 1801
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Clementina ---ATGECTTACAGTAACAACTCAATAGT - === === == - - TGCT= === m - 3@

Medica ATGTCTTCTTCCATTAATCCCTCAACCTTGATTACCTCTGTAAATGGTTTCAAATGTCTT &a
Maxima ATGTCTTCTTGCATTAATCCCTCAACCTTGARTTACCTCTATAAATGGT TTCAAATGTCTT 68
Reticulata  — —----mmmmmmmmm oo 2
Valencia ATGTCTTCTTGCATTAATCCCTCAACCTTAATTACCTCTATASATGETTTCAAATGTCTT 5@
Pineapple  ---c--oomomm oo 8
Clementing =~ ---------mmmmmmmm oo TaTAATEGC------------=--------- 39
Medica CCTCTTACAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCACTCCAATGE 128
Maxima CCTCTTGCAACAAATAAAGCAGCCATCAGAATCATOGCCAAAAATAAGCCAGTCCAATEC 128
Reticulata = @ =---mmmmmmmmmm oo e @
Valencia CCTCTTGCAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCAGTCCAATGE 128
Pineapple  mmm e e oo a
Clementina =  ------------------ TCCAATGATCCATTGCAACGGCGETCAGCCAATTACCATGCG 81
Medica 000 oo mm oo o - 128
Maxima CTTGTCAGCGCCAAATATGATAATTTGACAGTTGATAGGAGAT CAGCAAACTACCAACCT 1&8
Reticulata =~ — —---mmmmmmmmm oo a
Valencia CTTGTCAGCGCCAAATATGATAATTTGACAGTTGATAGGAGAT CAGCAAACTACCAACCT 1@
Pineapple  ---c--oomomm oo 8
Clementina AGTATTTGOAACCCTGAACTCATAGAGTCCTTTACCACTCCTTATACTTACGAGTTGTAT 141
Medica mmmmemmmemmmmmmmmmmmmmmee o CTTGATGAAGCATAC 135
Maxima TCAATTTGGEACCATGATTTTTTGCAGTCATTGAATAGCAACTATACGGATCAAACATAC 248
Reticulata =  ---------mmmommm oo 8
Walencia TCAATTTGGEGACCATGATTTTTTGCAGTCATTGAATAGCAACTATACGGATCAAACATAC 248
Pineapple = smmmmmm e ATGAAACATAC 11
Clementina GCCAACAGATTAGATGAGT TEAAGCAAAAGGCTAAAGATTTAGTTTGCATCCGCCAAAGAS 281
Medica AAAAGACGAGCAGAAGOECTGAAGGEAAAAGTGAAGATAGCGATTAAGGAT---GTAATC 192
Maxima AGAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGAT---GTAACC 2487
Reticulata ~ @ —----mmmmmmmm oo 2
Valencia AGAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGAT - - -GTAACC 297
Pineapple AAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGAT - - -GTAACC 68

Figura22-Al i nhament o das sequenci &s3gE36aliof i( AdVAdr as ia
fCiclev10017785mo C.(clementina) ,orargel.1g043404mdé ( A Pi n eCy3gPoloe@®1pd , i
( @ maximad ) Gm25vY260.10 ,C. nfedica) MSYH098750.10 C.(reticulata).
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Figura 221 Continuacao.

AGCACTAGTGAACTATTAAAGCTAACTGACTCGGTGCAGAAGTTGOGAGTGGCATACCAT
GAGCCTCTGOATCAGTTGRAGCTGAT TGATAACTTGCARAGACTTGRATTGAGCTCATCGT
GAGCCTCTGOATCAGTTGRAGCTOAT TEACAACTTGCAAAGACTTGRATTGACTTATCAT
GAGCCTCTGOATCAGTTGEAGCTGAT TEATAATTTACAAAGACTTGGATTGGCTTATCAT
GAGCCTCTGOATCAGTTGOAGCTGAT TGATAATTTGCAAAGACTTGGATTGGCTTATCAT

TTTGAAGAAGAGATCAAAGAGOCCATEAATATTCTCAAAGGAGATGCTA-----------
TTTGAGACTGAGATTAGGAACATATTGAATAATATCTACAACAATAATARAGATTATAAT
TTTGAGACTGAGATTCOGAAACATATTGCATAATATCTACAACAATAATARAGATTATATT
TTTGAGCCTGAGATTCORAACATATTGCGTAATATCCACAACCATAATARAGATTATAAT
TTTGAGCCTGAGATTCGGAACATATTGCGTAATATCCACAACCATAATARAGATTATAAT

----CCATCAAAGATCTTAATGCAACGTCACTGCATTTTCGCCTTCTACGTGAACACEGL
TEGAGAAAAGAAAATCTGTATGCAACCTCCCTTGAGTTCAGACTACTTAGACAACATEGC
TEGAGAAAAGCAAATCTATATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATEGC
--------------- ATGTGTAARAGTTTT--~-------GATGAATATAATTTCTTTTTT
TGGAGAAAAGAAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATGGEE
TOEAGAAAAGAAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATEGE

* E N L

CATCCAGTTAGTACAGGTGTGTTTGATAAATTCAGAAAAAGGEACGGEAGGTTCCATGAC
TATCCTGTTTCTCAAGAGGTTTTCAATGGTTTAAAAGACGG- CCAGGRAGGCTTCATTTG
TATCCTGTTTCTCAAGAGGTTTTCAGTGGTTTTAAAGACGA- CAAGGRAGGCTTCATTTG
CoGTTGAGCACTGCAGAGGTTTTCAGTGGTTTTAAAGACGA- CAAGGRAGGCTTCATTTG
TATCCTGTTTCTCAAGAGGTTTTCAGTGGTTTTAAAGACGA- CAAGGRAGGCTTCATTTG

TATCCTGTTTCTCAAGOG-TTTTCAGTGGTTTTAAAGACGA- CAAGGTAGGCTTCATTTG
EE Y * ok * EEE S k% FkkE £ kEE

AATTTACGAGAAGACATAGAAGGGCTTTTGAATTTATTTGAAGCTTCATTCCTTGRAATT
-------- TGATGATTTCAAGGGAATACTGAGCTTGCACGAAGCCTCATATTACAGCTTA
-TGATGATTTCAAGGGAATACTGAGCTTGCATGAAGCCTCGTATTACAGCTTA
-------- TGATGATTTCAAGGGAATACTGAGCTTGCATGAAGCCTCGTATTACAGCTTA
-------- TEATGATTTCAAGGGAATACTGAGCTTGCATGAAGCCTCATATTACAGCTTA

-------- TEATGaTTTCARGEGAATACTGAGCTTGCATGAAGCCTCATATTACAGCTTA
*% k% ok F k% F  kEE  FE FEEEE £E F * *

GAAGEAGAGGATGTTCTAGAAGAAGCCAATATTTTTTGTACTGAGCATCTAAAGGAGTCA
GAAGGEAGAAAGCATCATGEAGGAGGCCTGECAATTTACCAGTARACATCTTARAGARGTG
GAAGEAGAAAGCATCATOOAGOAGGCCTAACAATTCACCAGTAAGCATCTTARAGARATG
GAAGGAGAAAGCATCACOOAGOAGGCCTOOCAATTCACCAGTAAGCATCTTARAGARATG
GAAGGRAGAAAGCATCATEEAGOAGGCCTAACAATTCACCAGTAAGCATCTTARAGARACG
GAAGGEAGAAAGCATCATOOAGOAGGCCTGOCAATTCACCAGTAAGCATCTTARAGARATG

FEEEEFEE * *E kE KEFE 3% * ok F EEEFE EE EE

TTAGGGAC--------- GTTGEGEAGCAAAATCATACTGECTGAGCAGGTACAACAATCT
ATGATC- - -AGCAAGAGCAAGGAAGAGCATETATTTGTAGCAGAACAAGCGAAGCGTGCA
ATGATCATCAGCAACAGCAAGGAAGAGTATGTATTTGTAGCAGAACAAGCGAAGCGTGCG
ATGATCACCAGCAACAGCAAGOAAGAGGATGTATTTGTAGCAGAACAAGCGAAGLGEGLG
ATGATCATCAGCAACAGCAAGOAAGAGTATGTATTTGTAGCAGAACAAGCGAAGCGTGCG
ATGATCACCAGCAACAGCAAGOAAGAGGATGTATTTGTAGCAGAACAAGCGAAGLGEGCG

* ] ® % & % &% xF kF & * *® *

TTAGACATCCCTTCATATTGGAGGATGCCAAGAAT TGAGGCTCAGAACTTCATCARATTA
CTAGAGCTCCCTCTGCATTGGAAAGTGCCAATAT TAGAGGCAAGGTGATTCATACACGTT
CTGEAGCTCCCTCTGCATTGEAAAGTGCCTATGT TAGAGGCAAGGTGOTTCATACACGTT
CTGGAGCTCCCTCTGCATTGEAAAGTGCCTATATTAGAGGCAAGGTGATTCATACACGTT
CTGGAGCTCCCTCTGCATTGGAAAGTGCCTATAT TAGAGGCAAGGTGETTCATACACGTT
CTGEAGCTCCCTCTGCATTGEAAAGTGCCTATGT TAGAGGCAAGGTGETTCATACACGTT

* k% EEEEE EEEEEE FEEE F * kEEEE * kR F *

TACCCCACAGATGATGAAAGCAGTCCAATTTTACTGACTCTAGCCAAGTTGRATTACAAT
TATGAGAASAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAGT TTAAC
TATGAGAAAAGAGAGEACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGRAGTTTAAC
TATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAGT TTAAC
TATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAGT TTAALC
TATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGEAGTTTAAC

EE = % EE T I EEEE EE F% kE EEEEEEEE F k%

TTAGTACAATCCATACACCAACAAGAACTGAAGGAGT TEGACAAGGTGETGOAGTAATCTG
ACTTTGCAGGCAAT TTACCAGGAAGAACT TAAAGACATTTCAGGGTGOGACATCCATTAT
ACTTTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGGTGGTGGAAGGATACA
ACTTTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGGTGGTGGAAGGATACA
ACTTTGCAGGCAAT TTACCAGOAAGAACT TAAAGACATTTCAGGGTGOTGOAAGGATACA

ACTTTGCAGGCAAT TTACCAGGAAGAACTTAAAGACATTTCAGR- -~ -------------
* k& *® k% EE L2 kkkkkkk Fk Fk * k% &
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Figura 221 Continuacao.

GETTTTAAAGAGAAACTAAGTTTTGCCAGAGACCAGATTEATGRAASATTATTTGTTGGTG
GCTTTOAACCACCTTCCGOACTACATOGAAATTGTGTTTTTTTGCGCT TTACAACTTTGT -
GETCTTOGAGAGAAATTGAGCTTTGCGAGGGACAGCTTGRTAGCATCCTTCTTATGGAGT
GOTCTTOOACAGAAATTEAGCTTTGCOAGRAACAGETTGATAGCGTCCTTCTTATGGAGC
GCCCTTOOAGAGAAAT TGAGCTTTGCGAGGAACAGETTGGTAGCGTCCTTCTTATGGAGT

ATGOGCCTTTGTTTCAAAGCACAGTTTTCTAAGTGCAGAATTGGCCTCACAARATTTGTA
-TAATGAATTTGTTTATTACGTACTTGCATTACAGAAAGA--CTCTTCAGAATTCCAGA-
ATGOOGATAGGGTCTGAGCCTCAATTGACCTATTGCAGGAGAATAGTCACAATTGCAATA
ATGOGEATCGCGTTTGAGCCTCAATTCGCCTACTGCAGGAGAGTGCTCACAATCTCGATA
ATGOGEATCGCGTTTGAGCCTCAATTCGCCTACTGCAGGAGAGTGCTCACAATCTCGATA

ATGOGEATCACGTTTGAGCCTCAATTCACCTACTACAGGAGAGTGCTCACAATCTCGATA
* * * & k% EE EE TS

TGCATATTAACTGCGATTGATGACATTTATGATGTATATGGATCAATAGATGAGCTTGAA
-------- TT----GAAAGCTEA- - -~ === == m s mm o e oo e
GCTCTAGTTACAGTGATTEGATGACATTTATGATGTTTATGGAACTTTGGACGAACTTGAG
GCCCTAATTACAGTGATCGATGACATTTATGATGTCTATGGAACATTCGATGAACTTCAG
GLCCTAATTACAGTEATTGATGACATTTATGATGTCTATGEAACATTGGATGAACTTGAG

GCCCTAATTACAGTGATTGATGACATTTATGATGTCTATGGAACATTGGATGAACTTGAG
O

CTCTTTACAGAAGCAGTGAAAAGTTTTCCACCATCTTATATATTATCCTTTTGTTTTAT

CTATTCACTGCTGCTGTTGAGAGGATTGTTG
ATATTCACTGATGCTATTEAGAG- = === == === === === === ==========m—om oo
ATATTCACTGATGCTGTTECGAG -~ === == === === === === === == =m == oo
CTATTCACTGATGCTGTTEAGEAG- -~ === === === === =============-=om oo

GEGATTTCCCCTAARATCCGATAEGAAATTGAGACAGTACTGRAGOAGCTGCCAGAATAT
----GCAAACTAATGTGEGACATCCATTATGCT TTGAACCACCTTCCGRACTALC
GTGOGACATCAATTATGCTTTGAAGCACCTTCCGRACTAT
GTGEGACATCAATTATGCTTTGAAGCACCTTCCGGGATAT
--------------------- TOOGACATCAATTATGCTTTGAAGCACCTTCCGRACTAT

ATGCAGATTTGCTACTTGACCATATTTAACT TTGGAAATGAGTTGGCATATGATGTTATG
ATGAAATTGTGTTTTTTTGCGCTTTACAACTTTGT TAATGAATTTGCTTATTACGTACTC
ATGAAAATETATTTTCTTGCGCT TTACAACTTTGT TAATGAATTTGCTTATTAC- - -~~~
ATGAAAATGTGTTTTCTTGCGCTTTACAACTTTGT TAATGAATTTGCTTATTACGTTCTC
ATGAAAATGTGTTTTCTTGCGCTTTACAACTTTGT TAATGAATTTGCTTATTACGTTCTC

AAAATTCATGGCCTCAATACTCTATCCTACATTAAGAAAGAGTGGGARAATCTGTGTACA
AAACAACAGGATTTTGATATGCTTCGGAGTAATAAAAATTCATGECTTGGCTTACTACAA
------------------------------------------ TGGCTTGGCTTAATACAA
AAACAACAGGATTTTGATATGCTTCTGAGCATAAAAAATGCATGECTTEGCTTAATACAA
AAACAACAGGATTTTGATATGCTTCTGAGCATAAAAAGTGCA-GECTTGGCT TAATACAA

TCATACCTAGTAGAAGCCAGATGGTTTAGCAAAGGGTACACGCCAACTGCGAAGGAATALC
GLCTGCTTAGTGEAGGCAAAATGETACCATAGTAAGTACACGCCAACGLTOREAGAATTC
GCCTACTTGGTGEAGGCGAAATGGTACCATAGCAAGTACACACCGAAACTGGAAGAATAC
GCCTACTTGGTGEAGGCGAAATGGTACCATAGCAAGTACACACCGARACTGGAAGAATALC
GCCTACTTGGATGEAGGCGAAATGETACCATAGCAAGTACACACCGAAACTGGEAAGAATALC

ATAGAAAATGCATGOGTTTCAGTGOGAAGCCCTACTGCCATTGTCCATGCCTATATCTTG
TTGEAAAATGOATTGGTATCAATAGOAGGCCCTATGAGTACAATGACTTCATACCTTTCT
TTGEAAAATGEATTGATATCAATAACGEGCCCTTTAATTATAACGATTTCATATCTTTCT
TTaGAAAATOOATTGGETGTCAATAACGGACCCTTTAATTATAGCGATTTCATATCTTTCT
TTGEAAAATGEATTGGTaTCAATAACGOGCCCTTTAATTATABCGATTTCATATCTTTCT

CTACAACTCCAAGGAAGCAATACCTTGACCGAAAATTCACTCAGCTGCCTCARAGTCGAA
--------- GAACTAGAATTTTTA
--------- GAACTGGAATTTCTA
--GAACTGGAATTTCTA
————————— GAACTGGAATTTCTA
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Figura 2271 Fim.
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AT GG TATGATGAGATGATATATTGETCATC TCTCATCAGTOGGTCAGT AR GATTTG
GANACTAAT CAAGATATAAT TCACTGGCCATTCARGATTCTTCOTCTTCAAGATGATTTG
GAMACTAATCCAGATATAGT TCACTGETCATCCALGA COGTCTACAMGATGATTTG
GAMACTAATCCAGATATAGT TCACTGETCATCCALGA COGTCTGLAMGATGATTTG
AN TAATCCAGATATAGT TCACTGETCATCCARGAT T TTCCGTC TG AMGATGATTTG

GEAAATTOOGOGET TEAGT TEAGAGAGG AL GTEEGAMA T TATTCAGTGLTACATG
GEAACTTCATOGEATGAGATAC AGAGAGGEEATET TCOGAMATCAMTCCAGTGT TACATG
GEAACTTCATOGEAGAGATAC ACACAGGEEATETTCLGAMA T AMTCCAGTGT TACATG
GEAACTTCATOGEACGAGATAC ACACAGGEEATETAL CGAMATCAMTCCAGTGTTACATG

CATGAAL TGET GO TCGEAGGANGT TG TOGT AR ACATC GAGCATATGATGAGACAG
CATGAAA TG G TOGEAGGANGT TG TOGTGAM AL AT  AMGEATATGATGAGACAG
CATGAAA TEETELTOGEAGGANGT TG TOGTGAM ACAT  AMGEATATGATGAGACAG

ATGTGRANGAAGETGAATGCATACAGAGI TEATAMGAT TCTCOCTTATC TCALAATALA
ATGTGRARGAAGETGAGTGCATACACAGI CGATAMGAL TCTOOCTTGAC TOGAACARLT
ATGTGRANGAAGETGAATGCATACACAGI GRATAMGAL TCTOOCTTGAC TOGAACARLT

T TGALT T AT GT TGAAT T TGTGAGAATGTCCCAT T TTATGTATC TACGTAGAGAT GGG
ACTGAGTTCCTCTTGAATCTTGTGAGAATETOCA ATGTATCTCCATGRAGATEEE
ACTGAGTTCCTCTTGAATCTTGTGAGAATETOCA ATGTATCTACATGOAGATEEE

CACGETEITCAAMAT CANGAGAL TATGEATGTAGC TTC TACATGEE CAGLCCATT
CATGETGT TCAAMALCANGAGAL TATOGATETOGECTT TACATTGE CAGLCCATT
CATGETETTCAAMAL L ARGAGAI TATCGATETLGE ACATTGED CAGLCCATT

COOTTEEAGGACAAC CACATGEC TTOCACAGI AL LA GO TEATGAT TCOCAGAGTGL
CCCTTGEAGGACAANGALATGECTT TCACAGIATC TOC TG AL CAAGAL TAR - - - - - -
COCTTGGAGGA ARG ATEE TT TCACAGL AT  TOL TG AL CARAGEI TGA -
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------------------------------- MA- - CSNNSTVACNGSNDPLQRRSANYHA
MSSSINPSTLVTSVNGFKCLPLTTNKAAIRIMAKNKPLQCLD - -~ - == ~=-==--~~-~-~
MSSCINPSTLVTSINGFKCLPLATNKAATRIMAKNK PVQCLYSAKYDNL TVDRRSANYQP

SIWNPELIESFTTPYTYELYANRLDELKOQKAKDLFASAKESTSELLKLTDSVOKLGVAYH
————————————————— EAYKRRAEGLKGKVKIAIKDVIEP- LDQLELIDNLQRLGLAHR
SIWDHDFLQSLNSNYTDQTYRRRAEELKGKVKTAIKDVTEP- LDQLELIDNLORLGLAYH
SIWDHDFLOSLNSNYTDQTYRRRAEELKGKVKTAIKDVTEP- LOQLELIDNLQRLGLAYH
———————————————— DETYKRRAEELKGKVKTAIKDVTEP- LDQLELIDNLQRLGLAYH

FEEEIKEAMNILKGDA----- TIKDLNATSLHFRLLREHGHPVSTGVFDKFRKRDGRFHD

FETEIRNILMNIYNNNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGLKDGQGGFI-

FETEIRNILHNIYNNNKDYIWRKANLYATSLEFRLLROQHGYPVSQEVFSGFKDDKGGFI-

---------------------------- MCKSFDEYNFFFRLSTAEVFSGFKDDKGGFI-

FEPEIRNILRNIHNHNKDYNWRKENLYATSLEFRLLROQHGYPVSQEVFSGFKDDKGGFI-

FEPEIRNILRNIHNHNKDYNWRKENLYATSLEFRLLROQHGYPVSQEVFSGFKDDKVGFI-
* H t *

% .
NLREDIEGLLNLFEASFLGIEGEDVLEEANIFCTEHLKESLGTLG- - - SKITLAEQVOOS
--(DDFKGILSLHEASYYSLEGESIMEEAWQF TSKHLKEVMI - SKSKEEHVFVAEQAKRA
--CDDFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEMMIISNSKEEYVFVAEQAKRA
--CDDFKGILSLHEASYYSLEGESITEEAWQFTSKHLKEMMITSNSKEEDVFVAEQAKRA
--CDDFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKETMIISNSKEEYVFVAEQAKRA
--(DDFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEMMITSNSKEEDVFVAEQAKRA

PELLE R F REE L pEER ) REE F g pEEEE LorErFEEE

LDIPSYWRMPRIEAQNFIKLYPTDDESSPILLTLAKLDYNLYQSTIHOQELKELARWWSNL
LELPLHWKYVPMLEARKWF IHVYEKREDKNHLLLELAKLEFNTLQAIYQEELKDISG-----
LELPLHWKVPMLEARKWF IHVYEKREDKNHLLLELAKLEFNTLQAIYQEELKDISGWWKDT
LELPLHWKVPMLEARWF ITHVYEKREDKNHLLLELAKLEFNTLQATYQEELKDISGWWKDT
LELPLHWKVPMLEARWF IHVYEKREDKNHLLLELAKLEFNTLQATYQEELKDISGWWKDT
LELPLHWKYVPMLEARKWF IHVYEKREDKNHLLLELAKLEFNTLQAIYQEELKDISG-----

FraF o ogEpE pEE FELF gL, rFF OFEEE0E EpEF R pEEEL

GFKEKLSFARDRLMENY LLVMGLCFKAQFSKCRIGLTKFWCILTAIDDIVDAVYGSIDELE
GLGEKLSFARDSLVASFLWSMGIGSEPQLAYCRRIVTIATALVTVIDDIVDVYGTLDELE
GLGEKLSFARNRLVASF LWSMGIAFEPQFAYCRRVLTISIALITVIDDIVDVYGETFDELQ
ALGEKLSFARNRLVASFLWSMGIAFEPQFAYCRRVLTISIALITVIDDIVDVYGTLDELE
-------------------- MGIAFEPQFAYCRRVLTISIALITVIDDIVDVYGTLDELE

LFTEAVKSFPPSYILSFCFMGISPKIRWELGAVLEELPEYMQICY LAMFNFGNE LACDYM
WD ITHYALNHLPDYMKLCFFALYNFVNEFWVYYVL
IVGKLMWDIHYALNHLPDYMELCFFALYNFVNEFAYYVL

IFTDAIE-----------------—- RMWDINYALKHLPGYMEMCFLALYNFVNEFAYY - -
IFTDAVA--- - - - - - - - - RWDINYALKHLPGYMKMCF LALYNFWNEFAYYVL
LFTDAVE----------------——- RMWDINYALKHLPGYMEMCFLALYNFVNEFAYY VL

ez Ha EE EEaaEaaKaaEE Exa

KIHGLNTLSY IKKEWENLCTSY LVEARWF SKEYTPTAKEY TENAWVSYGS PAATVHAYIL
ALQKDSSEFQTES == == === === == == — = mmmm o mo
KQODFDMLRSNKNSHLEL LQAC LVEAKWYHSKYTPTLGEF LENGLVSIGGPMGTMTS YL -
-------------- WLELTQAYLVEAKWYHSKYTPELEEYLENGLYSITGRLIITISYL -
KQODFDMLLS TKNAWLEL TQAY LVEAKWYHSKYTPKLEEYLENGLVSITGPLITATSYL -
KQQDFDMLLS TKNAWLEL IQAY LVE AKWYHSKYTPELEEYLENGLVSITGPLIITISYL-

LQLOGSNALTENSLSCLKVEHGYDEMIVWSSLISRLSNDLGNSAVE LK RGDVAKS IQCYM
---SGTHPIIEKELEFL ---ESNQDITHWPFEKILRLQDDLGTSSDEIQRGDVPKS IQUYM
---5GTNPIIKKELEFL - --ESNPDIVHWSSKIFRLODDLGTSSDEIQRGDVPKSIQOYM
---SGTHPIIKKELEFL - --ESNPDIVHWSSKIFRLQDDLGTSSDEIQRGDVPKS IQCYM
---5GTNPIIKKELEFL---ESNPDIVHWSSKIFRLODDLGTSS - - - - ----—--------

IEEGISEEEARDRIKSLITYSWKKLNGKNLYKS-DF PESMAKMCLDMSRTAHC - IFHGDG
HETGASE EVAREHI EDMMROMWKKVNAY RADKDSPLSQNTVDFMLNLYRMSHFMY LRRDG
HETGASE EVAREHL KDMMRQMWKKVSAYTADKDSPLTRTTTEF LLNLVRMSHFMY LHGDG
HETGASEEVAREHLKDMMRQMWKKVNAYTADKDSPLTRTTTEF LLNLVRMSHFMY LHGDG

IGTSTGWSRDRLVSLILEPIPVEL- - - - - --------—---—- 5E1
——————————————————————————————————————————— 381
HEAQNQETMDVASTWLFQPIPLEDNHMASTAPTADEFPECSFS &19
HGVQNQETIDVGFTLLFQPIPLEDKDMAFTASPGTED - -- - - - 4949
HEVONQETIDVGFTLLFQPIPLEDKDMAFTASPGTRG™ - - 687
——————————————————————————————————————————— 393

Figura 23 - Alinhamento das sequencias de proteinasd 0 s genes
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Reticulata —------—---====“"= """ mm oo 8

Clemzntina e e 2
Medica = 0o-------- TTOOATATATAGATGTAGA 18
Valencia AATTGATATCGAATTCACAAAAGTGCAATGGEATATALATTATGTCAAATCCACATCAAL 58
Pineapple e
Maxima 1
Reticulata 2
Clementina 8
Madica ~ ~ = —-e--memmmmmmmmmmmemeo—eoo-- GTAAGCTAGCTTACAG 35
Valencia TTCTTAGAGT TATGAAT TARATTTGEATTA-ATTTCATTAATTCATGAATTGEETGAGAT 119
PLNeapple  m s m o oo o o o 8
Maxima CTCTTGTAC----AAACTTATTTTGTACAAACTGATGTGGCATOATAAGATTGGTTGAAT 57
Reticulata COAATATT---------~ ACGACA- - - e 16
Clementina =~ --------- --TOEEEAGAATATAATTAATATGATTTACAATTTATAGEGEAATG 44
Medica TTATACTT----------~ GOCEAAGATT - - - - — - m e o 53
Valencia TEAAARATTTATAACGATTTTACACCTATTGTCATTTATTAGAATTTTTTCACAACGLGLT 179
Pineapple --- 8
Maxima = TARATATTACT-------TGGCCCACATG---ATTTGTTTTTATTATTTTA------- TA 1@a
Reticulata @~  ----------------- COTGATTTATATATCTGTATATATAGAATCAGCT -~ ---~--~~ 58
Clementina CTTAGAAGAAACAGATACAATATAACAATATATATACATATACACACACACACACACAGA 1a4
Madica = = 0 @ memmmmmmmmmmmm CTCAAATTAATCTATG B9
Valencia TTTGTAGGACGTTGTGAAATTGAAAGCCCATTGAAGAGTTTATAACAACA---TTCTTTC 236
PLneapple m s m o oo o o o 8
Maxima TTTTTATTCAGCCAATAAATTAATAACACATCAGTTTGTACAAAATAAATTTGTACAAGA 168
Reticulata ~  ------------------ -TTCTATCTAEAATTCTOAAGAATATTTCTC------ 58
Clementina GTTTCTTAAAATAGAAA- - OAAAGCATCAAGTTGT TOAGAATAGTTGCAAGTTGT 157
Medica GTTTaTEETEATA -~ === - == mmm s m s o e oo 82
Valencia GTTTaTTaTCAAATATTARRATTATTTTACAACACACTTTCACCAACCATTETTARATGEG 298
PLNEARPLE  m s oo oo o o o 8
Maxima GTTTGTGGCTGTATCAT----- CACTCTA- -AAAAAATATCOAC-ATCGTTGATTATTGAT 212
Reticulata @~  --------------------- TEATACAAGCATCTCATTTTATA----- AA-GCACGTGA 113
Clementina GAGAGGEATACCAAATTCATCAATTAACCTEATACAATTGCAGA - ---- GTCAACGATCA 212
Medica @ = ---------------- TACGAGATTATAT-----------mmmmmmmmm oo o ATAT 99
Valencia AAGTTTTCTGAAATTTATACAAATTATCACAATCTACCOATACATTAAAATCCATTATCT 356
PLAEAPPLE s o o oo o o 8
Maxima AA----ACACATOCATTAGCAAGTTAGAATTCCCTCATOARANA------~-~ GTATGACT 268
Reticulata CTTATEECT TTACAAT O === == s mmm e mmmmmm e cc e cmmmmmmm o ATTTACA 138
Clementina TETTTCACGTGAACTTGCCTTTCTTTGACTATTATTGG-GTGTGTGA---------- -~ G 259
Madica ATATAGGCA-GAGGAGAAGTTCATGTGATTTATTTTTCGTAC -~ -~~~ ---~-~ TCATTTT 147
Valencia ATTTAGACA-GTAGATACATACATTTGTACTATATAGCCCOOARATCTAGCTCCCACTAAC 415
Pineapple  ~  —-=--------mommmommmoemomooooo- - CTGCTCCCACTAAC 14
Maxima ATTTT----- TTGCCTCCAGATTTGOET TCATAGTTTTGATACATACATTTGCAGTATAA 315
Reticulata TATAGAGTTATCTTCTAGTTCGAG----- ATTCTTTAATGCARACGTTTGGAATAATTTA 193
Clementina T TECATTAATTACCTCTATTCCCTCAAAGATTTTAGATAACCTTTTTTATATTACATT - 318
Medica TTCTOAGT T TTOAAAGCATTTAAT----TTTTAAGTC-TTAATAGTACAAAAGTATTTT- 28l
Valencia TTTTEAGTTGACATCTACCTGCCCAGTCTACTTTTTG-TTGATAATCATTTTGTAATTT - 473
Pineapple TTTTEAGT TEACATCTACCTGCCCARTCTACTTTTTG-TTGATAATCATTTTGTAATTT- 72
Maxima TTTTEAGTAGACATCTACCTACCCAGTCTACTTTTTG-TTOATAATTATTTTGARATTT- 373
* & * * * * %k
Reticulata ATATACATTTATATAAAGTOTAGECTOAGTGCCTTTATACTGCTATAAAAGGCOEAGTCTG 253
Clementina --ATTGATTTTTCAT CAAAAT AAATACACAAATACACAGATGTCACCATAC-GTATATTA 375
Madica --ATTCATTTGOGOOGAAAAAAAAGEAGTA- - - -CATCATACTGTGLGAAC-GAGGTC-A 253
Valencia --ATTAATTTATTTTC -~ - - - mm e s e m o m e e - COCARAA-GTACTTTA Sez
Pineapple --ATTAATTTGTTTTC-- --CGCARAA-GTACTTTA 1lal
Maxima —-ATTAATTTATTAT - == s mmmmmm oo o oo COCAAAC-GTACTTTA 4a2
Exd EEEE *
Reticulata CACTTGAGAATAATTTAAT - - -AAACATATEATTAAATTGT -ACAAGTTATCTATTCGAT 389
Clementina --AGTaTATATAGTATAATAAAAATACTCTAAAATCACTATTATTCCTCATACATTCTAA 433
Medica --ATATTGTA--=========-~ CCAGAAGACACOTACAT---CATCCAT-ACATTCCGAT 285
Valencia --TAACTGTA-----------~ ACAAATAGAATTTCEATETTAGTCCTCAACATTAAGAT 548
Pineapple --TAACTGTA----------~-~ ACAAATAGAATTTCGATGTTAGTCCTCAACATTAAGAT 147
Maxima --TAACTGTA--=========-~ ACAAATATAATTTCGATATTAGTCCTCAACATTAAGAT 448
* * * * *

Figura 24 - Alinhamento das sequencias promotorasd 0 s genes fA1Cs3g04360. 1¢
ACicl ev100C ¢emeriimp, (forangel. 1g043404mo (APinea
(Gimaximad ) , ACm25C1AckliGa) 1 6, " MSYJ 0Q @ticlatr). 1 0 (
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Figura 241 Continuacéo.

- AAAATCAAATCTTTGCAATA-TATATGAGTTATGCAATCAAGGCATAGATACCCTG

TAGTATTATAARACATATCATTATC------------------ CAT-TTGATAATGACTAC
GAATGTTGATATAATCTTTATTTATTTATCTTTTTTTTTCCTGCAT-ACARATTTTTTALA
-ATTGTTTGCA--ACTTTGTATGCCTTTT----~-~ TTTCCTTAAA-CTTAGTTTGTATAT
-ATTGTTTGCA--ACTTTGTATGCCTTTT------ TTTCCTTAAA-CTTAGTTTGTATAT

SATTGTTTGCA--ACTTTTTGTTCCTTTTTTTTTITTITTCCTTAAA- CTTACTTTGTGTAA
* * *

ARATETCTTTAAGTTCTTCCTGETAAATTG- - CCTGCAAAGTAT TAAACTCCAACTTAGC
GETTGTTTCAAAGTATATAAAAN----=-- -~ TATGTTACAATAAGACGTTCAATTAATC
GAGTCTTTCAATAAACTACACAATAARATGCACGCAGAAATGACAAGA-AATTCATARATT
TCTTATTTCTCCATAAAACAAGATT--TT---AATGTAATAAATAGAACTTTTATTAGTA
TCTTATTTCTCCACAAAACAAGATT--TT---AATGTAATAAATAGAACTTTTATTAGTA
TCTTATTTCCGCATAAAACAAGATT--TT---AATGTAATAAATAGAACTTTTATTAGTA

*® & & E * *

GAGCTCAAGTAAAAGGTGG--T----- TCTTGTCCTC------- TC-TTTTCTCATAARAC
GOACTGACCAAAATATTATGGCAGTATGGTGOATACACCAAACTTGATTCAATGATTAGT
CAATTCTACTAATAAAAGT - ------- TCTATTTATT---ACATTAARATCTTGTTTTAT
GAATTGAATTTATGAAT-T-------- TCTTGTTATTTCTGCGTGCATTTATTGTGTAGT
GAATTGAATTTATGAAT-T------~- TCTTGTTATTTCTGCGTGCATTTATTGTGTAGT
GAATTGAATTTATGAAT-T-------- TCTTGTCATTTCTGCGTGCATTTATTGTGTAGT

* * * *

GTG-TATGAACCACCTTACCTCTAACATAGRCACTTTC-----~--------~ CAATGCA
AGGEATGGCAAAACATCGGGTCGGECT CGAGCT TGECCAAMCCCAACCCGACCTGATCAA
GTAGAAATAAGAATATA- - - -CAAAGTAAATATAAGGAAGAARA---—- == -—---~ A--
TTA- TAGAAAGACTCTT--- - TAAAAAATTTGTATGCAGGAAAA-—----------- BAA
TTA-TAGAAAGACTCTT--- - TAAAAAATTTGTATGCAGGAALAA - - - -~ == - - - -- BAA
TTA-TGEAAAGACTCTT--- - TCAAARATTTGTATGCAGGAALRA - - - -~ - - - --- BAA

* *

GAGGEGAGCTCCAGCGCCCGCTTCGCTTATTCTGCTACAAATACATCCTCTTCCTTGCTAGT
TAGAGAATTAAAGCCCGACCTTAAAAAAACCATACGTATTTATATTTAGGATCGEGTCGE
~AG---m e GCATACARAGTT----------- GCAAACAATATCTTAATGT

AAGATAAATAAAAAAACATTATACAACATTCATCCOAATOTATGEATGATAGTATGTGTCT

AaGATAAATAAAARAGGATTATACAACATTCATCCAAATATATGGATEGATATATATATCT
GAAAAAGARAAAATARATAAATCA- == m e = = TCCGAATGTGTATGTATGTGTCT
* *

TGCTGGTGATCATCATTTCTTTAAGATGCTTACTGGTGAATTGCCAGGCCTCCTCCGTGA
GCCCGACCCAAATCEGECCAACATCGGETCGEGCTAGGCTCGACCCTACCGA-- -~~~
TEAGCACTAACAT CGAAATTCTATCTGTTACAGT TATAAAGTACTTTTGCGGAAAACAAA
TCTGGTTCAATATTGACCTCG- --TTCGCACA-GTATGATGTACGCCCCCCCACCC----
TCTGGEtalAATATTGACCTCG- - - TTCGCACA-GTATGATGTACCCCCCCCeCCe-----

TCTGOCACAAAATTEACCTCG---TTCGCACA-GTATGATATACTCCTTCCAACCCAACA
EES * #

TECTTTCTCCTTCTAAGCTGTAATACGAGGCTTCATGCAAGCTCAGTATTCCCTTGARAT
CCCACAATTCAATE--=---=----~

--CAAAAAGTTGATTGGAGATAATGGAT
--------------- AAAAAAAAAAGA-------ATAAAATATCTTTG-TACTATTAAGA
--------------- saaaaaaaaalh-------aTARAATATCTTTG-TACTATTAAGA
ACCCCCCCCCCCCCCCCCCCATATOAA - - - - - -~ TAAAAATATCTTTG-TACTATTAAGA

* * *

CATCACAAA-TEAAGCCTCCCTTATCATCTTTAA - - - - - - - -~ AL-CCACTEAAAACCT
- TTGAAAAA- TCAACTTCTTCATTGCATATATAAGAATTCGAATGAGGCAATEAAGCATC
TTTAATATATTGTAGATTATGATA-ATT----------- TG--TAATAATTTCAAAARAC

CTTAAAAAT - TAAACGCTTTCAAAACTC- AGAAAAAATGAG- - TAAGAAAAATCAATCAC
CTTAAAAAT - TAAACGCTTTCAARACTC- AGAAAAAATGAG- - TAAGAAAAATCAATCAC

CTTAARAAATTAAACGCTTTCAAAACTCAGAAAAAAATEAG- - TAAGAAAAATARATCAC
* £ ¥ *  ® * *

CTGCAGTGCTCAACCGAARAAAGAAATTATATTCATCAAAACTTTTACAC- -ATAT -~~~

TACCATTTA---ACTAATA-AATAAT---------- TTATTTTTTTAAAACCATGATACA

TTCCATTTAACAGCGGTTG-GTGAATGTGTATTGTAARATAATTTTAATA

ATGAGCTTCTTCTCTGCCT-ATAATA- -~~~ --ACCTCGTGTATCA----------~

ATGAGCTTCTTCTCTGCCT-ATATAT---------~ ATATATATATAACCTEGTACATCA

ATGAACTTCTCCTCTGCCT-ATATATATGTATATTTATATATATATAACCTCGTGCATCA
* *

ATGTTAATTAGAGAATGATTTAAGTGTCCCCAGLGG
CAAATATATATCGAATATTTTTAATGCAATTARATT
CAACAAGCGAAAGAATGTTGT TAAAAACTCTTCAATAGATGTTCAATCTCACAACATTCT
CCACAAACCACA- == === == e e e o e e e e—e— -
CCACAAACCATAGAT TAATTTGAGAATCCTTCCCAA--GTATACCTGTAAGCTAGCTTAC

CCACAAACCACAGAATAATTTGAGAATCTTTGCCAA--GTATAACTGTAAGCTAGCTTAC
* *
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Figura 241 Fim.
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------------------------------------------------ ACACACAATGCA
---CGTTGTGAA-AAAATTTTAATAATTGACAACTAGTGTA
ACTGCATCTGTATATCCAATGTCTTCTTGCATTAATCCCTCAACCTTGGCTACCTCTGTA
ACTACATCTGTATATCCAA=- === === ==cm==cmmmcmcocceoceccamnnnne

ATTAAATTAAAAATACACAATGTAATTCCACAACCA-----=========cccmccuux-
AAATCGTTATAAATTTTTAATCTCATTCAATCCATGAATTAGTAAA--============
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Clementina ---ATGECTTACAGTAACAACTCAATAGT T - m s s m o 27

Pine@pple  m oo o oo o o oo e
Medica ~ @~ = @ @c-cmmmmmmemmem 8
Reticulata ATATCTTCT TACATTAATCCCTCAACCTTGATTACCTCTATARATOGATTTCARATETCTT 58
Walencia =~ @ c-cmmmmmmmmmmmmmmm e 8
Maxima ~ = 0 cmmmmmmmmmmmmmmmm a
Clementing =~ —-----mmmmmmm oo G 28
Pineapple 8
Medica 8
Reticulata CCTCTTACAACAAATAAAGCAGCCATCAGAATCATGOCCAAAAATAAGCCAGTCCAATAL 128
Walencia = @ c-cmmmmmmmmmmmmmm o a
Maxima = 0o—-cemmmmemee 8
Clementina CTTGTAATG------- GCTCCAATGATCCGTTGCAACGGCGATCAGCCAATTACCATGCG 81
PiN@apPle s oo oo - 8
Medica 000 mm oo @
Reticulata CTTGTCAGCGCCAAATATGATAATTTGACAGTTGATAGGAGATCAGCASACTACCAACCT 188
Walencla = —-cmmmmmmmmmmmmmmmmme e 8
Maxima = = @ cmmmmmmm oo oo 8
Clementina AGTATTTGGAACCCTEAACTCATAGAGTCCTTTACCACTCCTTATACTTACGAGTTGTAT 141
PINEAPPLE s s oo o oo 8
Medica = --------- ATGTCTTCTTGCATTAATCCCTCAACCTTAGGTTACCTCTGATGAAGCATALC 51
Reticulata TCAATTTGGEACCATEATTTTTTGCAGTCOCTOAATAGCAAGTATACGOATEAAGCATAL 248
Valencia  —-----mmmmmmmmmm oo e
Maxima = s mm s oo @
Clementina GCCAACAGATTAGATOAGT TEAAGCAAAAGGCTAAAGATTTATTTGCATCOGCCAAAGAA 281
PIARAPPLE s o m s s m o e e @
Medica AAAAGACGAGCAGAAGAGC TGAGGGGAAAAGTGAAGATAGCGATTAAGGATG- - TAATC 188
Reticulata AAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGATAGCGATTAAAGATG- - - TAATC 297
Valencia & —---e-mmmmmmmmm oo 8
Maxima =~ = e e 8
Clementina AGCACTAGTOAACTATTAAAGCTAACTEACTCOGTGCAGAAGT TAGOAGTOGCATACCAT 261
Pineapple m oo mm oo o - 8
Medica OAGCCTCTOOATCAGTTGEAGCTOATTEATAACTTGCARAGACTTGEATTGGCTCATCAT 168
Reticulata GAGCCTCTOOATCAGT TGEAGCTEATTGATAACTTGCAAAGACTTGRATTGOCTCATCGT 357
VElENC1a8 = = === eesmme e eeeeeeee—eeoeo- 8
Maxima 00 s @
Clementina TTTGAAGAAGAGAT CAAAGAGGCCATGAATATTCTCARA - === === === -~ GGAGAT 386
Pineapple = mmm e e oo a
Medica TTTEAGACTGAGAT TAGGAACATATTEAATAATATCTACAACAATAATAMAGATTATAAT 2328
Reticulata TTTGAGACTGAGAT TAGGAACATATTGAATAATATCTACAACAATAATARAGATTATAAT 417
Valencia = = @ —---mcmmmmmmom oo 8
Maxima = 00 —mmmmmmmmmmmmmmmmmm a
Clementina GCTACCATCAAAGATCTTAATACAACGTCACTACATTTTCACCTTCTACGTGAACACGGT 366
PIineapple s oot oo o o - 8
Medica TOOAGAAAAGAAAATCTATATACAACCTCCCTTRAGT TCAGACTACT TAGACAACATGEAC 288
Reticulata TEGAGAAALGAAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATGEGEE 477
Valencia = = @ —---mcmmmmmmom oo 8
Maxima = 00 —mmmmmmmmmmmmmmmmmm a
Clementina CATCCAGTTAGTACAGETATATTTRATAAATTCAGAAAAAGGEACGEEAGOTTCCATAEAL 426
PIineapple s ot s oo o - 8
Medica TATCCTGTTTCTCAAGAGET T TTCAATGGTTTTAAAGACGACCAGREAGECTTCATTTGT 348
Reticulata TATCCTATTTCTCAAGAGETTTTCAATGGTTTAAAAGACGACCAGGRAGGCTTCATTTAT 537
VaBlencia = = @ —---mcmmmmm oo 8
Maxima =~ = 0 mmmmmmmm oo a
Clementina AATTTACGAGAAGACATAGAAGEGCTTTTGAATTTATTTGAAGCTTCATTCCTTGRAATT 486
PINEAPPLE s ot et oo o o - 8
Medica = 0o--------- GATGATTTCAAGGEAATACTGAGCTTGCATGAAGCTTCGTATTACAGCTTA 399
Reticulata -- ---GACGATTTCAAGGGEAATACTGAGCTTGCACGAAGCCTCATATTACAGCTTA 588
Valencia 8
Maxima a

Figura 25 - Alinhamento das sequéncias codificadoras dos genesfi Cs 3 g 0 4 3valéncid)p (
ACi cl ev1O0llemedthiapdor angel. 1¢6#5 06 &mLmyl3eg®d)0,4C.30. 10
maxima), i Cm2 4 9 6(8.Gnedica)e i MS Y J 2 1 6 (C.2diculata).
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Figura 251 Continuacao.

GAAGGAGAGGATGTTCTAGAAGAAGCCAATATTTTTTGTACTGAGCATCTAAAGGAGTCA

GAAGEAGAAAGCATCATGEAGGAGGCCTGRCAATTTACTAGTAAACATCTTAAAGAAGTG
GAAGGAGAAAGCATCATGEAGGAGGCCTGACAATTTACCAGTAAACATCTTAARAGAAGTG

ATOATCAGCAAGAACATOOAAGAGGATATATTTGTAGCAGAACAAGCOAAGCGTACACTG
ATOATCAGCAAGAGCAAGGAAGAGCATATATTTGTAGCAGAACAAGCOAAGCEEACACTG

ATGATCAGCAAGAGCAAGGAAAAGCATGTATTTGTAGCAGAACACGCAAAGCGTGCACTG

GACATCCCTTCATATTGGAGGATGCCAAGAATTGAGGCT CAGAACTTCATCARATTATAC
GAGCTCCCTCTGCATTGAAAAGTECCAATATTAGAGGCAAGGTGATTCATACACATTTAT
GAGCTCCCTCTGCATTGGAAAGTGCCAATGTTAGAGGCAAGGTGATTCATACACGTTTAT

GAGCTCCCTCTACAT TGRAAAGTGCCAATATTAGAGGCAAGGTAGTTCATACACGTTTAT

CCCACAGATOATGAAAGCAGTCCAATTTTGCTGACTCTAGCCAAGTTGRATTACAATTTA
GACAGAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCACTAAGATGGAGTTTAACACT
GAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGT TGGAGT TTAACACT

GAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCACTAAGTTGGAGTATAACACT

GTACAATCCATACACCAACAAGAACTGAAGGAGT TGGCAAGGTGGTGGAGTAATCTGGGET
TTGCAGGCAATTTACCAGGAAGRACTAARAGAAAT T TCAGGGTGGGACATCAATTATGCT
TTGCAGGCAATTTACCAGGAAGAACTTABAGACATTTCAGGGT -~ - -~ -=---------
--------------------------------------------------- ATGACTCCA
TTGCAGGCAATTTACCAGGAAGAACT TARAGACATTTCAGTGCAGGCATTTGCACCAGAA

TTGAAGCACCTTCCG CGCTTTAC
------------- GGTGGAAGGATACAGGTCTTGGAGAGAAATTGAGCTTTGCGAGGGAC
AGGAATATCAGGTGGTGGAAGGATACAGGCCTTCAAGAGAAATTGAGCTTCGCGAGGGAC
AATGACTCCAAGAAATCTCAGGATACAGGCCTTCAAGAGAAATTGAGCTTCGCGAGGGAC

CGGTTGATGGAAAATTATTTGTTGGTGATGGGCCTTTGTTTCAAAGCACAGTTTTCTAAG
AACTTTGTTAATGAATTTGCTTATTACGTTCTCAAACAAC-AGGATTTTGATTTGCTTCT
AGCTTGGTAGCATCCTTTTTATGGAGCATGGGGATAGGGTCTGAGCCTCAATTCGCCTAT
AGCTTGGTAGCATCTTTCTTATGGAGCATGGGGATAGGGTCTGAGGCTCGATTCGCCTAT
AGCTTGGTAGCATCTTTCTTATGGAGCATGGGGATAGGGTCTGAGGCTCGATTCGCCTAT

TGCACCCATTCCCTTGGAGGACAAACA-CATGGC
TGCAGGAGAATAGTCACAATTGCAATAGCTCTAATTACAGTGATTGATGACATTTATGAT
TGCAGGAGAATAGTTACAATTGCAATAGCTCTAATTACAGTGATTGATGACATTTATGAT
TGCAGGAGAATAGTTACAATTGCAATAGCTCTAATTACAGTGATTGATGACATTTATGAT

GTATATGGATCAATAGATGAGCTTGAACTCTTTACAGAAGCAGTGAAAAGTTTTCCACCA
TTTCACAGCATCTCCTGGCACCAAAGGCTGA--===========cecccccmcmcocnnx
GTTTATGGAACTTTGGACGAACTTGAGCTATTCACTGC
GTTTATGGAACTTTGGACGAACTTGAGCTATTCACTGC--
GTTTATGGAACTTTGGACGAACTTGAGCTATTCACTGC

TCTTATATATTATCCTTTTGTTTTATGGGGATTTCCCCTAAAATCCGGTGGGAAATTGGG

-- -TGCTGTTGAGAGGTGGGACATCCAT
----------------------------------- CGCTGTTGAGATGTGGGACATCAAT
----------------------------------- CGCTGTTGAGATGTGGGACATCAAT
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Figura 2571 Continuacao.

GCAGTACTGGAGGAGCTGCCAGAATATATGCAGATTTGCTACTTGGCCATGTTTAACTTT

TATGCTTTGAACCACCTTCCAGACTACATGARATTETGTTTTTTTGCACTTTACAACTTT
TATGCTTTGAACCACCTTCCOOACTACATGARATTGTGTTTTTTTGAGCTTTACAACTTT
TATGCTTTGAACCACCTTCCOOACTACATGABATTGTGTTTTTTTGCGCTTTACAACTTT

GGAAATGAGTTGGCATGTGATGT TATGAAAATTCATGGCCTCAATACTCTATCCTACATT

GTTAATGAATTTGCTTATTACGTACTCAAACAACAGEATTTTGATATGCTTCGGAGTATT
GTTAATGAATTTGCTTATTACGTACTCAAACAACAGEATTTTGATATGCTTCGGAGTATT
GTTAATGAATTTGCTTATTACGTACTCAAACAACAGEATTTTGATATGCTTCGGAGTATT

AAGAAAGAGTGOEAAAATCTGTATACATCATACCTAGTAGAAGCCAGATGATTTAGCAAA

AAAAATTCATGGCTTGACTTAATACAAGCCGGCTTAGTGRAGGCGARATGGTACCATAGT
AAAAATTCATGGCTTGACTTAATTCAAGCCTACTTAGTGRAGGCAARATGGTACCATAGT
AAAAATTCATGACTTGACT TAAT TCAAGCCTACTTAGTGRAGGCAAAATGGTACCATAGT

GEGTACACGCCAACTGCGAAGGAATACATAGAAAATGCATGEGT T TCAGTGGEAAGCCCT

AAGTACACACCAACACTGOEAGAATTCT TGGAAAATGEATTGGTGTCAATAGCAGGCCCT
AAGTACACACCAACACTGEGAGAATTCT TGGAAAATEEATTAGGTATCAATAGCAGECCCT
AAGTACACACCAACACTGEGAGAATTCT TGGAAAATEEATTAGGTATCAATAGCAGECCCT

GCTGCCATTGTCCATGCCTATATCTTGCT-ACAACTCCAAGOAAGCAATGCCTTGACCGA
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