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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 sinensis variedade “Valéncia”, disponiveis no banco de dados
de citros “Citrus Genome Database”, que foram usadas para obtengdo de sequéncias com
alta similaridade das espécies: C. sinensis (laranja doce “Ridge Pineapple”), C. reticulata
(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 proteinas de limoneno sintase de “Valéncia” com as mesmas variedades.
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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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
“Valencia” genome, available on “Citrus Genome Database”. Those results were used to
obtain highly similar sequences from species such as C. sinensis (sweet orange “Ridge
Pineapple”), C. reticulata (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.



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 laranja doce “Pineapple” (Citrus sinensis L. Osb.) envolvendo a busca
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 1 — 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 — ¢, que representa o

mais conservado clado entre as plantas terrestres, contendo principalmente diterpeno
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sintases; subfamilia TPS — 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-WOZNIAK;
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

e Avaliar diferencas nas sequencias de genes de limoneno sintases nos

diferentes genomas de citros.

2.2 Objetivos especificos

e Comparar a estrutura gendmica nas regides onde se localizam os genes

de limoneno sintase;

e Comparar estruturas génicas focando as possiveis regibes 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.
sinensis L. Osbeck) da variedade “Valéncia”, uma das mais importantes variedades cultivadas
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
(“Clementina”), C. reticulata (“Ponkan”), C. deliciosa (“Willowleaf”), C. reticulata x C. sinensis
(“Murcott”); toranja, C. maxima (“Chandler” e Low-acid); C. sinensis (“‘Ridge Pineapple”); e
laranja azeda C. aurantium (“Seville”). Na analise dos genomas obtidos, os autores
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 “Ponkan” e a “Willowleaf’, poderiam ser hibridos, o que acabou por ser uma
surpresa, o resultado de que ambas sé@o na realidade introgressdes interespecificas de C.
maxima em C. reticulata (selvagem). Enquanto para as tangerinas “Clementina” e “Murcott”,
ja se esperava tratarem-se de hibridos, no caso da “Clementina” esta € um hibrido entre a
tangerina “Willowleaf” e a laranja doce, ja a “Murcott” € um hibrido do cruzamento entre laranja
doce e uma tangerina desconhecida. Além da confirmacdo da laranja doce (C. sinensis cv.
‘Ridge Pineapple”) ser um hibrido de toranja com tangerina (selvagem), foi encontrado
também que esta compartilha alelos com a tangerina “Ponkan” e seguimentos de DNA com

as tangerinas “Willowleaf’ e “Huanglingmiao”. Ja a laranja azeda também trata-se de um



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 o d-cadineno, um sesquiterpeno presente em
Oleos essenciais, foi encontrado apenas na espécie de pomelo e o a-calacoreno, 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
polimerizacao, e formacgao de “off-flavors”, tornando-se um subproduto industrial 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

sinensis variedade “Valencia”

Inicialmente foi realizada uma busca no banco de dados da variedade de laranja
doce “Valéncia”, com a utilizacdo 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 (laranja doce “Valéncia”), C. sinensis (laranja doce “Ridge Pineapple”), C. reticulata
(tangerina), C. ichangensis (papeda), C. maxima (toranja), C. medica (cidra).

A partir dos genes de “Valéncia” encontrados, foi realizada uma busca com a
utilizacdo da ferramenta BLAST+ (Basic Local Alignment Search Tool) (ALTSCHUL et al.,
1990), disponivel no proprio banco de dados “Citrus Genome”, pelas sequéncias dos genes
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 Clustal Omega (“Multiple sequence alignments”,
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
sequéncias das proteinas foram obtidas no préprio banco de dados “Citrus Genome”, ou
guando néo disponiveis, foram obtidas pela traducdo das sequéncias génicas com o auxilio
da ferramenta “Translate” do “ExPASy” (disponivel em: https://web.expasy.org/translate/)
(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
“Valéncia”, geralmente 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 “Valéncia” (Tabela
1). Estas sequéncias foram utilizadas para buscas por homologos em outras espécies, além
de outra variedade de laranja doce (“Pineapple”) na mesma base de dados “Citrus Genome”,
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
diversos genes de Valéncia (Ciclev10017785m). Ja nos casos de “Pineapple”, C. maxima, C.
medica e C. reticulata, existem genes para essas variedades que apresentam similaridade
com mais de um gene de Valéncia, como por exemplo, o orange1.1g043404m de “Pineapple”
gue apresentou alta similaridade com 4 genes de “Valencia”, Cs3g04170.1, Cs3g04290.1,
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 alinhamento entre “Cs2g07230.1” (“Valéncia”),
“orange1.1g045966m” (“Pineapple”), “Cg2g040870.1” (C. maxima), “Cm249680.1" (C.
medica) e “MSYJ183900.1” (C. reticulata), vemos que “Valéncia”, “Pineapple”, C. maxima e
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 “Valéncia” ele ndo se alinha com as demais variedades.

Tabela 1: Identificagdo dos genes de “Valéncia” (C. sinensis) e os genes similares das outras
variedades de acordo com os resultados da comparagdo das sequéncias dos genes de

“Valéncia” com outras variedades; “x” significa que nao foi encontrado gene que apresente

similaridade com a respectiva sequéncia do gene de “Valéncia”.

“Valéncia”
Cs2g07230.1
Cs3g04170.1
Cs3g04230.1

Cs3g04260
Cs3g04290 1
Cs3g04340 1
Cs3g04360.1
Cs3g04390.1

orange1.1t03804 1
orange1.1t104362.1
orange1.1t104363.1
orange1.1104367_1
orange1.1104775.1

C. clementina “Pineapple” C. Ichangensis C. maxima C. medica C. reticulata
X arange1.1g045966m X Cg2g040870.1 Cm249680.1 MSYJ183900.1
Ciclev10017785m  arange1.1g043404m X Cg3g004050 Cm257260.1 MSYJ098750.1
Ciclev10017785m  arange1.1g021595m X Cg3g004080.1 Cm257240.1 MSYJ271170.1
X arange1.1g045966m Ci098410.1 CgUng021700.1 Cm249680.1 MSYJ216420.1
X arange1 1g043404m X Cg3g004050 1 Cm205460 1 MSYJ216420 2
Ciclev10017785m  arange1 1g046807m X Cg3g004140 1 Cm257260 1 MSYJ054830 1
Ciclev10017785m  crange1.1g043404m X Cg3g004050.1 Cm257260.1 MSYJ098750.1
Ciclev10017785m  crange1.1g045966m X Cg3g004130.1 Cm249680.1 MSYJ216420.1
X arange1.1g043404m X Cg3g004050.1 Cm257260.1 MSYJ216420.1
X arange1.1g045866m X Cg3g004130.1 Cm249680.1 MSYJ216420.1
Ciclev10017785m  crange1.1g045966m X CgUng021700.1 Cm249680.1 MSYJ216420.1
Ciclev10017785m  crange1.1g021595m X Cg3g004140.1 Cm257260.1 MSYJ054830.1
Ciclev10017785m  crange1.1g046807m X Cg3g004080.1 Cm257260.1 MSYJ216420.2

As sequéncias dessas proteinas foram encontradas no proprio banco de dados
“Citrus Genome”, ou quando nao disponivel, utilizou-se a ferramenta ExPASYy (disponivel em:
“https://web.expasy.org/translate/”), para traduzir a sequéncia do gene, obtendo-se a
sequéncia proteica. Para o gene de “Valéncia”, “Cs2g07230.1”, e os genes das outras
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.

O alinhamento dos promotores para 0s genes citados acima, ndo se assemelhou
ao que ocorreu com 0S genes e as proteinas, apenas as sequéncias de “Pineapple” e C.
reticulata apresentam uma maior similaridade (Figura 6, Apéndice).

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
regido, para isso foi utilizada a ferramenta “JBrowse”, onde os genes préoximos ao analisado
de “Valéncia”, tiveram suas sequencias comparadas com 0s genes proximos aos similares a
este nas outras variedades. No caso do alinhamento acima, os genes “orange1.1g045966m”
(“Pineapple”), “Cg2g040870.1” (C. maxima), e “MSYJ183900.1” (C. reticulata), se encontram
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em uma mesma regido gendmica que o gene de “Valéncia” (“Cs2g07230.1”). E possivel
observar que o Unico gene que nao se encontra na mesma regido é o de C. medica
(“Cm249680.17), e este foi 0 gene que néo se alinhou corretamente com 0s outros.

O alinhamento das sequéncias dos genes “Cs3g04170.1" (“Valéncia”),
“Ciclev10017785m” (C. clementina) “orangel.1g043404m” (“Pineapple”), “Cg3g004050” (C.
maxima), “Cm257260.1” (C. medica) e “MSYJ098750.1” (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 regido promotora, apenas em alguns pontos, temos “Valéncia”, “Pineapple” e
C. maxima mostrando um pouco de similaridade. (Figura 9, Apéndice). O gene de C. maxima,
“Cg3g004050”, é o unico dessas sequencias analisadas que se encontra em uma mesma
regido gendmica que o gene de “Valéncia” (“Cs3g04170.1").

O alinhamento entre os genes “Cs3g04230.1” (“Valéncia”), “Ciclev10017785m” (C.
clementina), “orange1.1g021595m” (“Pineapple”), “Cg3g004080.1” (C. maxima),
“Cm257240.1” (C. medica) e “MSYJ271170.1” (C. reticulata), mostra regibes 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 sequéncia de “Pineapple”, C. medica e C. clementina, as trés variedades restantes
possuem uma regido conservada que se destaca no alinhamento. Pode-se se dizer que as
proteinas de “Valéncia”, C. maxima e C. reticulata 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 regiao que o gene de “Valéncia”.

No caso do alinhamento entre o0s genes Cs3g04260" (“Valéncia”),
‘orangel.1g045966m” (“Pineapple”), “Ci098410.1” (C. ichangensis), “CgUng021700.1” (C.
maxima), “Cm249680.1” (C. medica) e MSYJ216420.1 (C. reticulata), € possivel observar as
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variedades “Valéncia”, “Pineapple”, C. maxima e C. reticulata apresentando 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 alinhar apenas as sequéncias das proteinas de “Valéncia”,
“Pineapple”, C. maxima e 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
localizados em uma mesma regido génica que o gene de “Valéncia”.

O alinhamento entre os genes “Cs3g04290.1” (“Valéncia”), “orange1.19043404m”
(Pineapple”), “Cg3g004050.1” (C. maxima), “Cm205460.1” (C. medica) e “MSYJ216420.2”
(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
“Pineapple”, C. maxima 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
que o gene de “Valéncia”.

O alinhamento entre as sequéncias codificadoras dos genes “Cs3g04340.1”
(“Valéncia”), “Ciclev10017785m” (C. clementina), “orangel.1g046807m” (“Pineapple”),
“Cg3g004140.1” (C. maxima), “Cm257260.1" (C. medica) e “MSYJ054830.1” (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
regido conservada maior, e se mantermos somente “Valéncia” e C. maxima no alinhamento,
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
“Valéncia” e C. maxima, que 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 “Valéncia”.

Na Figura 22 (Apéndice) temos o alinhamento entre as sequencias codificadoras
dos genes “Cs3g04360.1" (“Valéncia”), “Ciclev10017785m” (C. clementina),
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“orangel.1g043404m” (“Pineapple”), “Cg3g004050.1” (“C. maxima”), “Cm257260.1”, (C.
medica) e “MSYJ098750.1” (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 somente “Valéncia”,
“Pineapple”, C. maxima 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, temos “Valéncia”, “Pineapple” e C. maxima, apresentando similaridade (Figura
24, Apéndice). Esses genes ndo se encontram em uma mesma regido génica que o gene de
“Valéncia”, de acordo com a analise realizada.

O alinhamento das sequéncias codificadoras dos genes “Cs3g04390.1”
(“valencia”), “Ciclev10017785m” (C. clementina), “orange1.1g045966m” (“Pineapple”),
“Cg3g004130.1” (C. maxima), “Cm249680.1” (C. medica) e “MSYJ216420.1” (C. reticulata)
(Figura 25, Apéndice), mostra “Valéncia”, C. maxima e C. reticulata e “Pineapple” com regides
similares entre si, enquanto “C. clementina e C. medica, sdo as 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 “Valéncia”, C. maxima e
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, “Cm249680.1”, se encontra em uma mesma regiao
do genoma que o gene de “Valéncia” (“Cs3g04390.1”).

O alinhamento entre o0os genes “orangel.1t03904.1” (“Valéncia”),
‘orangel.1g043404m” (“Pineapple”), “Cg3g004050.1” (C. maxima), “Cm257260.1" (C.
medica), “MSYJ216420.1" (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 sequéncias promotoras ha regides similares entre “Pineapple” e C. maxima (Figura 30,
Apéndice), e ndo temos genes de outras variedades localizados em uma mesma regido que
0 gene de “Valéncia” utilizado nesta analise.

O alinhamento entre as sequéncias codificadoras dos genes “orange1.1t04362.1”
(“Valéncia”), “orange1.1g045966m” (“Pineapple”), “Cg3g004130.1” (C. maxima),
“Cm249680.1” (C. medica) “MSYJ216420.1” (C. reticulata) (Figura 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
“Valéncia”, C. méxima, C. reticulata e “Pineapple”, inclusive ha regides conservadas quando
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 (“Cm249680.1”) se encontra localizado em uma mesma posi¢cdo genbmica que o
gene de “Valéncia” (“orange1.1104362.17).

O alinhamento entre as sequéncias codificadoras dos genes “orange1.1t04363.1”
(“Valéncia”), “Ciclev10017785m” (C. clementina), “orangel.1g045966m” (“Pineapple”),
“CgUng021700.1” (C. maxima), “Cm249680.1” (C. medica), “MSYJ216420.1” (C. reticulata)
(Figura 34, Apéndice), mostra similaridade entre “Valéncia”, “Pineapple”, C. maxima e C.
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 “CgUng021700.1” (C. maxima) e “Cm249680.1" (C. medica), se
encontram em uma mesma regido que o gene de “Valéncia”, “orange1.1t04363.1”.

Na figura 37 (Apéndice), temos o alinhamento das sequéncias codificadoras dos
genes  “orangel.1t04367.1”  (“Valéncia”),  “Ciclev10017785m” (C. clementina),
“orangel.1g021595m” (“Pineapple”), “Cg3g004140.1” (C. maxima), “Cm257260.1" (C.
medica), “MSYJ054830.1" (C. reticulata) mostrando regides conservadas. No caso do
alinhamento das proteinas desses genes também ha pontos conservados entre as seis
sequéncias (Figura 38, Apéndice), porém, se alinharmos somente “Valéncia” e C. maxima,
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 “Cm257260.1” (C. medica), se encontra em
uma mesma regiao génica que o gene “orangel.1t04367.1” de “Valéncia”.

O alinhamento entre as sequéncias codificadoras dos genes “orange1.1t04775.1”
(“Valéncia”), “Ciclev10017785m” (C. clementina), “orange1.1g046807m” (“Pineapple”),
“Cg3g004080.1” (C. maxima), “Cm257260.1” (C. medica) e “MSYJ216420.2” (C. reticulata)
(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
similaridade entre “Valéncia”, C. maxima e C. reticulata na maioria dos alinhamentos, um
resultado interessante ja que a “Valéncia” (C. sinensis) é um hibrido entre C. maxima, C.
reticulata e uma espécie desconhecida de citros (XU et al., 2013), entdo, na verdade, o
resultado confirma esse fato.

Outra relagcdo que temos é entre “Valéncia” e “Pineapple” ambas sao laranjas
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
“Valéncia”, resolvemos realizar o mesmo procedimento com as sequéncias das proteinas
expressas por esses genes de “Valéncia”.

E possivel observar na tabela 2, que o resultado da busca de sequéncias de
proteinas similares as encontradas em “Valéncia” relacionadas com os genes de limoneno
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 apenas um gene “Ci098410.1”, que apresentou similaridade ao

gene “Cs3g04260” de Valéncia, enquanto na busca com 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 proteinas de “Valéncia”. As proteinas mais similares entre
essas duas variedades “Cs2g07230.1" (“Valéncia’) e “Cil129610.1” (C.

apresentaram apenas 48,74% de similaridade (Tabela 3).

ichangensis)

Tabela 2: Identificacdo dos genes de “Valéncia” (C. sinensis) e 0s genes similares das outras
variedades de acordo com os resultados do BLASTp das sequéncias das proteinas expressas

pelos genes de “Valéncia”; “x” significa que nao foi encontrada sequéncia que apresente

similaridade com a respectiva sequéncia de “Valéncia”.

“Valéncia”
Cs2g07230.1
Cs3g04170.1
Cs3g04230 1

Cs3g04260
Cs3g04290.1
Cs3g04340.1
Cs3g04360.1
Cs3g04390.1

orange1.1103904 1
orange1.1104362 .1
orange1.1104363.1
orange1.1104367 .1
orange1.1104775.1

C. clementina “Pineapple” C. ichangensis C. maxima C. medica C. reticulata
Ciclev10017785m  orange1.1g045966m Ci129610.1 Cg3g004090.1 Cm107390.1 MSYJ271140.1
Ciclev10014790m  orange1.1g043404m Ci165940.1 Cg3g004050.1 Cm126620.1 MSYJ271160.1
Ciclev10014790m  orange1 1g038218m Ci288630 CgUng021700.1 Cm205460 1 MSYJ0S8750 1
Ciclev10014790m  orange1.1g045966m Ci129610.1 CgUng021700.1 Cm028750.1 MSYJ216420.1
Ciclev10014633m  orange1.1g043404m Ci165940.1 Cg5g027780.1 Cm285480.1 MSYJ172960.1
Ciclev10014790m  orange1.1g043404m Ci165940.1 Cg3g004140.1 Cm249680.1 MSYJ271170.1
Ciclev10014790m  orange1.1g043404m Ci165940.1 Cg3g004050.1 Cm257260.1 MSYJ271140.1
Ciclev10014790m  orange1.1g040856m Ci165940.1 Cg3g004130.1 Cm178790.1 MSYJ216420.1
Ciclev10014790m  orange1.1g021595m Ci165890.1 Cg3g004050.1 Cm257260.1 MSYJ271140.1

X orange1.1g045966m X Cg3g004090.1 Cm249680.1 MSYJ014280.1
Ciclev10014790m  orange1.1g040856m Ci176760.1 Cg3g004130.1 Cm178790.1 MSYJ216420.1
Ciclev10017785m  orange1.1g043404m Ci288630.1 CgUng019540.1 Cm257260.1 MSYJ172940.1
Ciclev10014790m  orange1.1g043404m 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. clementina mais similar com a de “Valéncia”,
apresentou apenas 63,16% de identidade. J& para as espécies/variedade restantes, temos
similaridade mais alta. Para “Pineapple” as sequéncias de proteinas tiveram identidade com
as de “Valéncia” variando de 66,32% a 99,31%; C. maxima de 39,8% a 99,38%; C. medica de
34,55% a 97,67% e por fim, C. reticulata 63,57% a 96,38% (Tabela 3).

Observando esses resultados vemos novamente que “Valéncia” apresenta maior
similaridade com a variedade “Pineapple”, e as espécies C. maxima e C. reticulata, na maioria
dos casos, exatamente como aconteceu nos resultados anteriores.

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 sequéncias de “Valéncia”; “x” significa que nao foi encontrada sequéncia

que apresente similaridade com a respectiva sequéncia de “Valéncia”.

“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
acima. Temos genes de “Valéncia” e C. maxima “Cs3g04340.1" e “Cg3g004140.17%
“Cs3g04390.1” e “Cg3g004130.1"; “orangel.1t03904.1” e “Cg3g004050.1". Temos também
“orangel.1t04362.1” (“Valéncia”) e “Cm249680.1” (C. medica); “Cs3g04230.1" (“Valéncia”) e
“MSYJ271170.1” (C. reticulata); “Cm178790.1” (C. medica) e “Cil76760.1” (C. ichangensis);
“Cil65940.1” (C. ichangensis) e “Ciclev10014633m” (C. clementina); “Ci129610.1" (C.
ichangensis) e “Ciclev10017785m” (C. clementina); “MSYJ183900.1” (C. reticulata) e
“Cg2g040870.1” (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
os genes de “Valéncia” e C. maxima que ja foram 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
laranja doce, no caso desse estudo a variedade “Pineapple” foi utilizada, com 28, 18,2,2e 5
genes putativos de cada familia citada respectivamente. Além disso, a B-farneseno sintase de

laranja doce, (Z) -B-cubebeno / a-copaeno sintase, duas B-cariofileno sintase e trés enzimas
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multiprodutos que produzem [(-cadineno / a-copaeno, B-elemeno e B-cadineno / 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
atividade de D — limoneno sintase presentes nos genes Cs3g04170 e Cs3g04360 (“Valéncia”),
gue foi semelhante as atividades de enzimas encontradas em C. sinensis (“Pineapple”), C.
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-limoneno sintase da laranja doce “Valéncia” (Cs3g04340).

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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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 4 — Alinhamento das sequencias codificadoras dos genes “Cs2g07230.1” (“Valéncia”),
“orange1.1g045966m” (“Pineapple”), “Cg2g040870.1” (C. maxima), “Cm249680.1" (C.
medica) e “MSYJ183900.1” (C. reticulata).
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Figura 4 — Continuacéo.
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Figura 5 — Alinhamento das sequencias de proteinas dos genes “Cs2g07230.1” (“Valéncia”),
“orange1.1g045966m” (“Pineapple”), “Cg2g040870.1” (C. maxima), “Cm249680.1” (C.
medica) e “MSYJ183900.1” (C. reticulata).
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CAAGAAGACATTGGATGGATGTAAGCTCACTGTTTTTCTAATGCGCTTCAAATAACCTTT
---------- TTGGATGGATGTAAGCTCACTGTTTTTCTAATGCGCTTCAAATAACCTTC
AGAGTAGGGTGTT - - - - TACTTAGAC TAAATGAAAGTATGGATTGTCAATCAGAA- - - TC

*

TTAAGGTTTTAGATGTTTTTCATCCAGAAAAATAAACGACTTTACCCCCCAAAATATATA
TTGATAAGCTGCTAAATTAATCTATGGTTTTTCTTTTCTTTCTTtCCGTTTTLET Tt
TTGATAAGCTGCTAAATTAATCTATGGTTTTTTTCTTTCTTTCTTTCCCTTTTTTTTITTT

CTAATTATTTGTTTACTTTGCCTTGGATTTGG--------------- AGTAAATTGTTTT
CTCATTTTTTTCTGAGTTTTGAAAGCGTTTAATT--------- TTTAAGTCTTAATAGTA
x X - A*x =
TATATATACTGCTGTAC------ GGCCAAGGCGGNNNNNNNNNNNNNNNNNNNNNNNNNN

AAGGTGCAAGCTTGTGTATATATAGAGAAAGGAGATTGTGTATCCACGTCTTT-------
AAGGTGCAAGCTTATGTATATATAGAGAAAGGAGATTGTGTATCCACGTCTTT-------
AAATTATAATTTTATCCTTAT - -GTACAGA- - - -ATTATAATTTGTA--ATTA-------
CAAAGATATTTTTATTCATAT - -GGGGGGGGGGGGTTGGAAGGAGTA- -CATC----- - -
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Figura 6 — Alinhamento das seqhenéiés promotoras dos genes “Cs2g07230.1” (“Valéncia”),
“orange1.1g045966m” (“Pineapple”), “Cg2g040870.1” (C. maxima), “Cm249680.1" (C.
medica) e “MSYJ183900.1” (C. reticulata).
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Figura 6 — 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
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Figura 6 — 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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- - ATGGCTTGCAGTAACAACTCAATAGT - - - - —c oo oo o [ oq PR
ATGTCTTCTTCCATTAATCCCTCAACCTTGGTTACCTCTGTAAATGGTTTCAAATGTCTT
ATGTCTTCTTGCATTAATCCCTCAACCTTGGTTACCTCTATAAATGGTTTCAAATGTCTT

CCTCTTACAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCACTCCAATGE
CCTCTTGCAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCAGTCCAATGE

AGTATTTGGAACCCTGAACTCATAGAGTCCTTTACCACTCCTTATACTTACGAGTTGTAT
--------------------------------------------- CTTGATGAAGCATAC
TCAATTTGGGACCATGATTTTTTGCAGTCATTGAATAGCAACTATACGGATCAAACATAC
TCAATTTGGGACCATGATTTTTTGCAGTCATTGAATAGCAACTATACGGATCAAACATAC
------------------------------------------------- ATGAAACATAC

GCCAACAGATTAGATGAGT TGAAGCAAAAGGCTAAAGATTTGTTTGCATCCGCCAAAGAA
AAAAGACGAGCAGAAGGGCTGAAGGGAAAAGTGAAGATAGCGAT TAAGGAT - - -GTAATC
AGAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGAT - - -GTAACC
AGAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGAT - - -GTAACC
AAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGAT TAAGGAT - - -GTAACC

AGCACTAGTGAACTATTAAAGCTAACTGACTCGGTGCAGAAGT TGGGAGTGGCATACCAT
GAGCCTCTGGATCAGTTGGAGCTGATTGATAACTTGCAAAGACTTGGATTGGCTCATCGT
GAGCCTCTGGATCAGTTGGAGCTGATTGACAACTTGCAAAGACTTGGATTGGCTTATCAT
GAGCCTCTGGATCAGTTGGAGCTGATTGACAACTTGCAAAGACTTGGATTGGCTTATCAT
GAGCCTCTGGATCAGTTGGAGCTGATTGATAATTTGCAAAGACTTGGATTGGCTTATCAT

TTTGAAGAAGAGATCAAAGAGGCCATGAATATTCTCAAAGGAGATGCTA- - - -~~~ -~~~
TTTGAGACTGAGATTAGGAACATAT TGAATAATATCTACAACAATAATAAAGATTATAAT
TTTGAGACTGAGATTCGAAACATATTGCATAATATCTACAACAATAATAAAGATTATATT
TTTGAGACTGAGATTCGAAACATATTGCATAATATCTACAACAATAATAAAGATTATATT
TTTGAGCCTGAGATTCGGAACATATTGCGTAATATCCACAACCATAATAAAGATTATAAT

----CCATCAAAGATCTTAATGCAACGTCACTGCATTTTCGCCTTCTACGTGAACACGGC
TGGAGAAAAGAAAATCTGTATGCAACCTCCCTTGAGTTCAGACTACTTAGACAACATGGE
TGGAGAAAAGCAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATGGE
——————————————— ATGTGTAAAAGTTTT---------GATGAATATAATTTCTTTTTT
TGGAGAAAAGCAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATGGE
TGGAGAAAAGAAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATGGE

* ® mE

CATCCAGTTAGTACAGGTGTGT TTGATAAATTCAGAAAAAGGGACGGGAGGTTCCATGAC
TATCCTGTTTCTCAAGAGGTTTTCAATGGT TTAAAAGACGG-CCAGGGAGGCTTCATTTG
TATCCTGTTTCTCAAGAGGTTTTCAGTGGT TTTAAAGACGA-CAAGGGAGGCTTCATTTG
CGGTTGAGCACTGCAGAGGTTTTCAGTGGT TTTAAAGACGA-CAAGGGAGGCTTCATTTG
TATCCTGTTTCTCAAGAGGTTTTCAGTGGT TTTAAAGACGA-CAAGGGAGGCTTCATTTG
TATCCTGTTTCTCAAGGG-TTTTCAGTGGT TTTAAAGACGA-CAAGGTAGGCTTCATTTG

*® owE & oEE = EE ow R R OREE M REE

AATTTACGAGAAGACATAGAAGGGCTTTTGAATTTATTTGAAGCTTCATTCCTTGGAATT
———————— TGATGATTTCAAGGGAATACTGAGCTTGCACGAAGCCTCGTATTACAGCTTA
———————— TGATGATTTCAAGGGAATACTGAGCTTGCATGAAGCCTCGTATTACAGCTTA
———————— TGATGATTTCAAGGGAATACTGAGCTTGCATGAAGCCTCGTATTACAGCTTA
———————— TGATGATTTCAAGGGAATACTGAGCTTGCATGAAGCCTCGTATTACAGCTTA
———————— TGATGaTTTCAaGGGAATACTGAGCTTGCATGAAGCCTCGTATTACAGCTTA
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Figura 7: Alinhamento das sequéncias codificadoras dos genes “Cs3g04170.1” (“Valéncia”),
“Ciclev10017785m” (C. clementina) “orangel.1g043404m” (“Pineapple”), “Cg3g004050” (C.
maxima), “Cm257260.1” (C. medica) e “MSYJ098750.1” (C. reticulata).
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Figura 7 — 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 — 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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ATAGGAACATCAACCGGGGTTTCTAGAGATCGTTTGGTCTCTTTAATACTTGAGCCTATA
CACGGTGCTCAAAACCAAGAGACTATGGATGTAGCTTCTACATGGCTTTTTCAGCCCATT
CATGGTGTTCAAAACCAAGAGACTATCGATGTCGGCTTTACATTGCTTTTTCAGCCCATT
CATGGTGTTCAAAACCAAGAGACTATCGATGTCGGTTTTACATTGCTTTTTCAGCCCATT

CCCTTGGAGGACAACCACATGGCTTCCACAGCACCAACGGCTGATGAATTCCCAGAGTGE
CCCTTGGAGGACAAAGACATGGCTTTCACAGCATCTCCTGGCACCAAAGACTAA - —— - -
CCCTTGGAGGACAAAGACATGGCTTTCACAGCATCTCCTGGCACCAAAGGCTGA------
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------------------------------- MA- - CSNNSIVACNGSNDPLORRSANYHA
MSSSTNPSTLVTSVNGFKCLPLTTNKAATIRIMAKNKPLQCLD - - == - = == === === =
MSSCINPSTLVTSINGFKCLPLATNKAATRIMAKNKPVQCLVSAKYDNL TVDRRSANYQP

SIWNPELIESFTTPYTYELYANRLDELKQKAKDLFASAKESTSELLKLTDSVQKLGVAYH
................. EAYKRRAEGLKGKVKIAIKDVIEP-LDQLELIDNLQRLGLAHR
SIWDHDFLQSLNSNYTDQTYRRRAEELKGKVKTAIKDVTEP-LDQLELIDNLQRLGLAYH
SIWDHDFLQSLNSNYTDQTYRRRAEELKGKVKTAIKDVTEP-LDQLELIDNLQRLGLAYH
---------------- DETYKRRAEELKGKVKTAIKDVTEP-LDQLELIDNLQRLGLAYH

FEEEIKEAMNILKGDA----- TIKDLNATSLHFRLLREHGHPVSTGVFDKFRKRDGRFHD
FETEIRNILNNIYNNNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGLKDGQGGFI-
FETEIRNILHNIYNNNKDYIWRKANLYATSLEFRLLRQHGYPVSQEVFSGFKDDKGGFI-
---------------------------- MCKSFDEYNFFFRLSTAEVFSGFKDDKGGFI -
FETEIRNILHNIYNNNKDYIWRKANLYATSLEFRLLRQHGYPVSQEVFSGFKDDKGGFI-
FEPEIRNILRNIHNHNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFSGFKDDKVGFI-

* . oEE .. =

NLREDIEGLLNLFEASFLGIEGEDVLEEANIFCTEHLKESLGTLG---SKIILPEQVQQS
--CDDFKGILSLHEASYYSLEGESIMEEAWQF TSKHLKEVMI - SKSKEEHVFVAEQAKRA
--CDDFKGILSLHEASYYSLEGESIMEEAWQF TSKHLKEMMIISNSKEEYVFVAEQAKRA
--CDDFKGILSLHEASYYSLEGESITEEAWQF TSKHLKEMMITSNSKEEDVFVAEQAKRA
--CDDFKGILSLHEASYYSLEGESIMEEAWQF TSKHLKETMIISNSKEEYVFVAEQAKRA
--CDDFKGILSLHEASYYSLEGESIMEEAWQF TSKHLKEMMITSNSKEEDVFVAEQAKRA
LDIPSYWRMPRIEAQNFIKLYPTDDESSPILLTLAKLDYNLVQSIHQQELKELARWWSHNL
LELPLHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQALYQEELKDISG-----
LELPLHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNT LQAIYQEELKDISGWWKDT
LELPLHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNT LQAIYQEELKDISGWWKDT
LELPLHWKVPTLEARWFIHVYEKREDKNHLLLELAKLEFNT LQALYQEELKDISGWWKDT
LELPLHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQAIYQEELKDISG-----

LR BEE TRE Y AR L ENE .. P N r LT I FE R TR

GFKEKLSFARDRLMENYLLVMGLCFKAQFSKCRIGLTKFVCILTAIDDIYDVYGSIDELE
GLGEKLSFARDSLVASFLWSMGIGSEPQLAYCRRIVTIAIALVTVIDDIYDVYGTLDELE
GLGEKLSFARNRLVASFLWSMGIAFEPQFAYCRRVLTISIALITVIDDIYDVYGTFDELQ
GLGEKLSFARNRLVASFLWSMGIAFEPQFAYCRRVLTISIALITVIDDIYDVYGTLDELE
———————————————————— MGIAFEPQFAYCRRVLTISIALITVIDDIYDVYGTLDELE

LFTEAVKSFPPSYILSFCFNGISPKIRWE IGAVLEELPEYMQICYLAMFNFGNELACDVM
--------------------------- WDTHYALNHLPDYMKLCFFALYNFVNEFVYYVL

LFTAAVER------------- IVGKLMWDIHYALNHLPDYMKLCFFALYNFVNEFAYYVL

IFTDALE------------------- RWDINYALKHLPGYMKMCFLALYNFVHNEFAYY - -

IFTDAVA--------mmmm oo RWDINYALKHLPGYMKMCFLALYNFVNEFAYYVL

LFTDAVE---------m oo - RUDINYALKHLPGYMKMCFLALYNFVNEFAYYVL
EeE N NN NN, LN H. L EE RN,

KIHGLNTLSYIKKEWENLCTSYLVEARUFSKGYTPTAKEYTENANYSVGSPAATVHAYIL
ALQKDSSEFQIES -~~~ === ===
KQODFDMLRSNKNSWLGLLQACLVEAKUYHSKYTPTLGEFLENGLVSIGGPMGTMTSYL -
-------------- WLGLIQAYLVEAKWYHSKYTPKLEEYLENGLVSITGPLITTISYL-
KQQDFDMLLSTKNAWLGL TQAYLVEAKWYHSKYTPKLEEYLENGLVSITGPLITATSYL -
KQODFDMLLSTKNAWLGLTQAYLVEAKLYHSKYTPKLEEYLENGLVSITGPLITTISYL -

27
42
60

6@

87
84
119

119

142
143
178
31

178
102

199
200
236

236
168

259
255
296
149
296
215

319
255
356
289
356
255

379
288
483
248
397
296

439
3e1
462
293
456
355

Figura 8: Alinhamento das sequéncias de proteinas dos genes “Cs3g04170.1” (“Valéncia”),
“Ciclev10017785m” (C. clementina) “orangel.1g043404m” (“Pineapple”), “Cg3g004050” (C.
maxima), “Cm257260.1” (C. medica) e “MSYJ098750.1” (C. reticulata).
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Figura 8 - Fim.
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---5GTNPIIKKELEFL---ESNPDIVHWSSKIFRLODDLGTSSDEIQRGDVPKSIQCYM
---SGTNPIIKKELEFL---ESNPDIVHWSSKIFRLQDDLGTSSDEIQRGOVPKSIQCYM
---SGTNPIIKKELEFL- - -ESNPDIVHWSSKIFRLQDDLGTSS----------------

IEEGISEEEARDRIKSLITYSWKKLNGKNLYKS -DFPESMAKMCLOMSRTAHC - IFHGDG
HETGASEEVAREHIEDMMROMWKKVNAYRADKDSPLSQNTVDFMLNLVRMSHFMYLRRDG
HETGASEEVAREHIKDMMROMWKKVSAYTADKDSPLTRTTTEFLLNLVRMSHFMYLHGDG
HETGASEEVAREHIKDMMROMWKKVNAYTADKDSPLTRTTTEFLLNLVRMSHFMYLHGDG

IGTSTGVSRDRLVSLILEPIPVEL------------------- 581
——————————————————————————————————————————— 3e1
HGAQNQETMDVASTHWLFQPIPLEDNHMASTAPTADEFPECSFS 619
HGVQNQETIDVGFTLLFQPIPLEDKDMAFTASPGTKD---- -~ 444
HGVQNQETIDVGFTLLFQPIPLEDKDMAFTASPGTKG® - - 6a7
——————————————————————————————————————————— 393

AAAATGAGTAATGATATAGCCACAAACTCTTGTACAAACTGATGTGGCATGATAAGATTG
7777777777 ACTCTTGTACAAACTTATTTTGTACAAACTGATGTGGCATGATAAGATTG

---ATATATCTGTATAT---
e CGAGGTTATATATATATATA
- -GAAACAGATACAATATAACAATATATATACATATACA
GTTGAATTAAATATTACTTGGCCCACATGATTTGTTTTTATTATTTTATATTTTTATTCA
GTTGAATTAAATATTACTTGGCCCACATGATTTGTTTTTATTATTTTATATTTTTATTCA

GCCAATGAATTAATGACACATCAGTTTGTACAAAATAAATTTGTACAAGAGTTTGTGGCT
GCCAATGAATTAATAACACATCAGTTTGTACAAAATAAATTTGTACAAGAGTTTGTGGCT
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Figura 9: Alinhamento das sequéncias promotoras dos genes “Cs3g04170.1” (“Valéncia”),
“Ciclev10017785m” (C. clementina) “orangel.1g043404m” (“Pineapple”), “Cg3g004050” (C.
maxima), “Cm257260.1” (C. medica) e “MSYJ098750.1” (C. reticulata).
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Figura 9 — Continuacao.

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-----
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Figura 9 — 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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Figura 9 — 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 codificadoras dos genes “Cs3g04230.1” (“Valéncia”),
“Ciclev10017785m” (C. clementina), “orange1.1g021595m” (“Pineapple”), “Cg3g004080.1” (C.
maxima), “Cm257240.1” (C. medica) e “MSYJ271170.1” (C. reticulata).

51



Clementina
Pineapple
Medica
Maxima
Valencia
Reticulata

Clementina
Pineapple
Medica
Maxima
Valencia
Reticulata

Clementina
Pineapple
Medica
Maxima
Valencia
Reticulata

Clementina
Pineapple
Medica
Maxima
Valencia
Reticulata

Clementina
Pineapple
Medica
Maxima
Valencia
Reticulata

Clementina
Pineapple
Medica
Maxima
Valencia
Reticulata

Clementina
Pineapple
Medica
Maxima
Valencia
Reticulata

Clementina
Pineapple
Medica
Maxima
Valencia
Reticulata

Clementina
Pineapple
Medica
Maxima
Valencia
Reticulata

Clementina
Pineapple
Medica
Maxima
Valencia
Reticulata

Figura 10 — Continuacéao.

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
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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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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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GCATGGCGAAAATGTGTTTAGACATGTCTAGAACTGCACATT - - -GCATTTTCCATGGAG

TACAGTCGAATTCATATTGAATGTTGT -GAGAGTGTCCCATTTTATGTATCTACATGGAG

ATGGTATAGGAACATCAACCGGGGTTTCTAGAGATCGTTTGGTCTCTTTAATACTTGAGC

CAATTCCCTTGGACGACAAACACATAGTTGCCACATCATCACCTGTCACCAAAGGATGA
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-QAGP- TGPFFGYVAYQNPG=- == === === ===~~~ FMNPQGAFDFPSAN------- GDYT
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DVIEP- LDQLELIDNLQRLGLAHRFETEIRNILNNIYNNNKDYNWRKENLYATSLEFRLL

GVPTANITADVFNGFKDDKGGFIC- - - NDFKEIMSLHEASYYSFEGESIMEEAWQFTSKH
RQHGYPVSQDVFNGFKDDKGGFIC- - -NDFKGIISLHEASYYSLEGE STMEEAWQFTSKH
ROHGYPVSQEVFNGLKDGQGGFIC- - -DDFKGILSLHEASYYSLEGE STMEEAWQFTSKH
------------------------------------------------- MEKAWQF TSKH
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--------------------------------- MLEARWFIDVYEKREDKNQLLLELAKL
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LKEVMISKSKOQGDVFVAEQTKRALELPLLWKYPMLEARWF IDVYEKREDKNHLLLELAKL
LKEVVISKSKEEHVFVAEQAKRALE LPLHWKVPMLEARWF IHVYEKREDKNHLLLELAKL
LKEVMISKSKEEHVFVAEQAKRYLE LPLHWKVPMLEARWF IHVYEKREDKNHLLLELAKL
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Figura 11 - Alinhamento das sequencias de proteina dos genes “Cs3g04230.1” (“Valéncia”),
“Ciclev10017785m” (C. clementina), “orange1.1g021595m” (“Pineapple”), “Cg3g004080.1” (C.
maxima), “Cm257240.1” (C. medica) e “MSYJ271170.1” (C. reticulata).
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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
*
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Figura 12 - Alinhamento das sequencias promotoras dos genes “Cs3g04230.1” (“Valéncia”®),
“Ciclev10017785m” (C. clementina), “orange1.1g021595m” (“Pineapple”), “Cg3g004080.1” (C.
maxima), “Cm257240.1” (C. medica) e “MSYJ271170.1” (C. reticulata).
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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
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Figura 13 - Alinhamento das sequencias codificadoras dos genes Cs3g04260” (“Valéncia”),
“orangel.1g045966m” (“Pineapple”), “Ci098410.1” (C. ichangensis), “CgUng021700.1” (C.
maxima), “Cm249680.1” (C. medica) e MSYJ216420.1 (C. reticulata).
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Figura 13 — Continuagao.

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

AAAATGGAGGAGTT------- ATTGAATTTGAAAGCCTCGAGAAAATGCAGATCTGCCGG
AACATGGAAGAGGATGTATTTGTAGCAGAACAAGCGAAGCGTGCACTGGAGCTCCCTCTG

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

TTACCGGAACAAGGTAGAGCT------------~ TCATCTGT--TGTTGTGGAAGCCGTA
TACCAGGAAGAACTAAAAGAAATTTCAGGGTGGGACATCAATTATGCTTTGAAGCACCTT
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Figura 13 — Continuacéao.

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 13 — 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
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471

317
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293
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584

Figura 14 - Alinhamento das sequencias de proteina dos genes Cs3g04260” (“Valéncia”),
“orangel.1g045966m” (“Pineapple”), “Ci098410.1” (C. ichangensis), “CgUng021700.1” (C.
maxima), “Cm249680.1” (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 Cs3g04260” (“Valéncia”),
“orangel.1g045966m” (“Pineapple”), “Ci098410.1” (C. ichangensis), “CgUng021700.1” (C.
maxima), “Cm249680.1” (C. medica) e MSYJ216420.1 (C. reticulata).
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Figura 15 - Fim.
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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
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77777777777777 169

549
521
521
587
517
167

689
568
581
628
578
169

666
628
636
688
621
169

724
687
695
739
654
169

784
7@8
747
758
699
169

841
768
882
812
758
169

895
828
268
847
811
169

G928
878
92@
987
276
169

947
929
963
939
929
169

999
980
1ee1
995
987
169

64



Medica
Pineapple
Maxima
Valencia
Reticulata

Medica
Pineapple
Maxima
Valencia
Reticulata

Medica
Pineapple
Maxima
Valencia
Reticulata

Medica
Pineapple
Maxima
Valencia
Reticulata

Medica
Pineapple
Maxima
Valencia
Reticulata

CTTGTCAGCGCCAAATATGATAATTTGACAGTTGATAGGAGATCAGCAAACTACCAACCT

AGCATTTGGGGAGATCATTTCTTTCAATATACTTGTGACTCCCAGGAAACTGATGATCAA
------------------------------------------------- ATGAAACATAC
TCAATTTGGGACCATGATTTTTTGCAGTCATTGAATAGCAACTATACGGATCAAACATAC

TCAATTTGGGACCATGATTTTTTGCAGTCGCTGAATAGCAAGTATACGGATGAAGCATAC

AATGTAAAGCATCTAGAGCTGAAGAAAGAAATTAGAAGAATGCTGAAAGCTTCTAACAAG
AAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGATGTAACCGAG
AGAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGATGTAACCGAG

AMAAGACGAGCAGAAGAGCTGAAGGGAAMAGTGAAGATAGCGATTAMGATGTAATCGAG
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Figura 16 - Alinhamento das sequencias codificadoras dos genes “Cs3g04290.1” (“Valéncia”),
“orangel.1g043404m” (“Pineapple”), “Cg3g004050.1” (C. maxima), “Cm205460.1" (C.
medica) e “MSYJ216420.2” (C. reticulata).
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Figura 16 — Continuacéao.

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 — 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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TGAATGACATGETETCACACAAGTTTGAACAAAGC AGAGEGCACGTTGOCTCAAGCGTTG
AAGATGATTTGEGAACTTCATCG -~ === === === === === —m === mmmmommememe
AAGATGATTTGEGAACTTCATCGGATGAGATACAGAGAGEGGATGTTCOGAAATCAATCC

CTCARAAT - - ACAGTTGACTTCATGTTGAATCTTGTGAGAATGTCCCATTTTATGTATCT

ACGTAGAGATEGECACGETELTCAAAACCAAGAGACTATGRATGTAGCTTCTACATGECT
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MSSCINPSTLVTSINGFKCLPLATNKAATRIMAKNKPVQCLVSAKYDNLTVDRRSANYQP

STWGDHFFQYTCDSQETDDQNVKHLELKKEIRRMLKASNKTTHTLELIDATQRLGVSYHF
SIWDHDFLQSLNSKYTDEAYKRRAEELKGKVKIAIKDVIEPLDQLELIDNLQRLGLAHRF
———————————————— DETYKRRAEELKGKVKTAIKDVTEPLDQLELIDNLQRLGLAYHF
SIWDHDFLQSLNSHNYTDQTYRRRAEELKGKVKTAIKDVTEPLDQLELIDNLQRLGLAYHF

ENEIDEILGKMHKTYRDCDLCDNENDGLYYLSLQFRLFRQNGYRISADVFNTFKGSDGKF
ETEIRMILMNIYMNMNKDYN- - -WRKENLYATSLEFRLLRQHGYPVSQEVFNGLKDDQGGF
EPEIRNILRNIHNHNKDYN- - -WRKENLYATSLEFRLLRQHGYPVSQEVFSGFKDDKVGF
ETEIRNILHNIYMNMKDYT---WRKANLYATSLEFRLLRQHGYPVSQEVFSGFKDDKGGF

IC---DDFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEVMI - SKSKEEHVFVAEQAK
IC---DDFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEMMITSNSKEEDVFVAEQAK
IC---DDFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEMMITSNSKEEYVFVAEQAK

HALVQPTIHKGLERLEARHYIPIYQGESSHNEALLTFAKLDFNRLQKLHQKELGDISRIMWK
RALELPLHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQATYQEELKDISGHWK
RALELPLHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQATYQEELKDISG-- -
RALELPLHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQATYQEELKDISGHHWK

ELDFAHKLPFVRDRIAEGYFWAVGEVYFEPQYSFARKLFTKNVVYMTSIIDDIYDVYGKIEE
—————————————————————— MGYVGESEPQFAYCRRIVTIATIALITVIDDIYDVYGTLDE
DTGLGEKLSFARDSLVASFLWSMGIGSEPQFAYCRRIVTIAIALITVIDDIYDVYGTLDE
—————————————————————— MGIAFEPQFAYCRRVLTISIALITVIDDIYDVYGTLDE
DTGLGEKLSFARDSLVASFLWSMGIGSEPQLAYCRRIVTIAIALVTVIDDIYDVYGTLDE

rE EEE 1 Ero X . . PrEEXEXEEEEE o0k
LELFTSATESEVEKYLVSQ- - == == == === == == =mememe e mmem e e GKLYRLHYA
LELFTAAVER- - -~~~ WDTHYV* = = == == e e m e oo
LELFTAAVER- - -~~~ WDTHYALNHLPDYMKLCFFALYNFYNEFAYYVLKQQDFDMLRST
LELFTDAVER- - -~~~ WDINYALKHLPGYMKMCF LALYNFYNEFAYYVLKQQDFDMLLST

LELFTAAVERIVGK LMWDIHYALNHLPDYMKLCFFALYNFVNEFAYYVLKQODFDMLRSN

FEEEE F o E

KEAMKNQVKHYFFEAKWCHONY - - - VP TVDEYMTVALISSAHPNLSTISFVGMGDIVTKE
KNSVCKMLILPLPPFRSFDLSFLNYDVFVSKIINCN-----------------------~
KNAWLGLIQAY LVEAKWYHSKY - - - TRKLEEYLENGLVSITGPLIITISYLSGTNRPIIKK
KNSHWLGLLQACLVEAKWYHSKY - - - TPTLGEF LENGLVSIGGPMGTMTSYLSGTNPIIEK

SFEWLFSNPRSIRASCAVGRLMNDMVSHKFEQSREGHVASSVECYINQYGATEEEAYSEFR

ELEFLESNPDIVHWSSKIFRLODDLGATSS- == - === == === mmmmmmmmmmmmmmmm =
ELEFLESNQDITHWPFKILRLODDLGTSSDETQRGDVPK STQCYMHETGASEEVAREHTE

KQVSNAWKDINEECLRPT- LVPYPLLMRILNLTRAADVVYKYKDGYTDT - EELKDFIASL
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Figura 17 - Alinhamento das sequencias de proteinas dos genes “Cs3g04290.1” (“Valéncia”),

29

68

6@

89

128

128

149

177
101
177

284

233
158
234

264

293
215
294

324

353
253
334

352
407
387
414
489
443
364
471
469
443
393
531
527
443

393
591

‘orangel.1g043404m” (“Pineapple”), “Cg3g004050.1” (C. maxima), “Cm205460.1" (C.
medica) e “MSYJ216420.2” (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
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Figura 18 - Alinhamento das sequencias promotoras dos genes “Cs3g04290.1” (“Valéncia”),
“orange1.1g043404m” (“Pineapple”), “Cg3g004050.1” (C. maxima), “Cm205460.1" (C.
medica) e “MSYJ216420.2” (C. reticulata).
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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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---ATEACTTECAGTAACAACTCAATAGTTGCTTGTAATGGCTCCAATAATCCGT TGCAA

ATGTCTTCTTCCATTAATCCCTCAACCTTGGTTAC- ---CTCTGTAAATGGTTTCAA

AAGATAGCGATTAAGGA- - - TGTAATCGAGCCTCTGRATCAGT TGEAGCTEGATTGATAAC
ATGACAACAATTAAGGA- - - TGTAACCGAGCCTCTGRATCAGT TGEAGCTEGATTGACAAC

ACAACGATTAATAAGGA---TATAACCEAGCCTCTGGATCAGTTGRAGCTGATTGACAAC

GTGCAGAAGTTGGEAGTGGCATACCATTTTGAAGAAGAGATCAAAGAGGCCATGAATATT
TTGCAAAGACTTGRATTGGCTTATCATTTTGAGACTGAGATTCGGAAAATATTGCATAAT
TTGCAAAGACTTGEATTGGCTCATCGTTTTGAGACTGAGATTAGGAACATATTGAATAAT
TTGCAAAGACTTGRATTGGCTTATCATTTTGAGACTGAGATTCOGAACATATTGCACAAT
————————— CTTGEATTGECTTATCATTTTGAGACTGAGATTCGGAAAATATTGCATAAT

TTGCAAAGACTTGRATTGGCTTATCATTTTOAGACTGAGATTCOGAAAATATTGCATAAT
* kEE EEEE F F EEEEEE EEEEE * % % £ F
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Figura 19 - Alinhamento das sequéncias codificadoras dos genes “Cs3g04340.1” (“Valéncia”),
“Ciclev10017785m” (C. clementina), “orange1.1g046807m” (“Pineapple”), “Cg3g004140.1” (C.
maxima), “Cm257260.1” (C. medica) e “MSYJ054830.1” (C. reticulata).
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Figura 19 — Continuacéao.

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 19 — Continuacéao.

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 19 — 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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———————————————— 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
-------------------------------- 285
-------------------------------- 175
ETHDVVF TLLFQPIPLDDKHMVATSSPGTKG- 516
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Figura 20 - Alinhamento das sequéncias de proteina dos genes “Cs3g04340.1” (“Valéncia”),
“Ciclev10017785m” (C. clementina), “orange1.1g046807m” (“Pineapple”), “Cg3g004140.1” (C.

maxima), “Cm257260.1” (C. medica) e “MSYJ054830.1” (C. reticulata).
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............... TAGAGTAAGCTAGCTTACAGT
--ATAATTAATATGATTTACAA

TA------ TACTT---GGCG- - - -AAGAT-TCTCAAATTAATCTATGGTT----- -~ TGT
TTT-mmmmmmmmm o GTAGGEGAATGCTTAGAAGAA -~~~ == ~=-===-~=-=-~--~ ACA
TTCTTATTTTTATGTAAGT - - --- === -~ ABAACAAGTTTTTAAT---GTAATAAATA-

TGGACCCTTCCTTAT T TGAAAAGAAAGCCTCGOACATACGATTGATGGTCTCCTCGAGCT

TEAAGCCCCCCTTETCATCTTTAAAACCATTGAAAACGTCTGCAGTGCTCAACAAAAAAG

- -GGTGATGTACGAGETTATATATATATATAGGCAGAGGAGAAGT TCATGTGATTTATTT
GATACAATATAACAATAT - -« =~ =@ — o - oo
--GGACTTTTGTAAGCAAAGTTAAATTTATG- _AATTTTTTT
GATGCAGTTTGTCATTAATGCCA- CTCCA--- CTTTGTT

AACTACATTCATCAAAATTTTCGCATACATATGCTAATTAGAGAATGACTTAAGTGTCTC

TTCGTACTC--------~ ATTTTTTCTGAGTTTTGAAAGCGTTTAATTTTTAAGTCTTAA
---------------------------------------------- ATATACAT
GTCATTAATA---------------------- TGTGT-ATTTATTATAATTATATGGCTT
GCAATCCATCTTGAAGTCCATCAAGCCTCOCT TCTAAATTTTCAATCCTTTCTTTGTTAG

AGCEGCCTTATCGAGTTCGAATTCTCCOGAGATAGAG- AATTAAAAAATTGATTTGGECG

TAGTACAAAAGTATTTTATTCATTTGOOOGEAAAAAAAAGOAGTACATCATACTGTGCGA
ATACACACACACACACACAGAGTTTCTTAAAATAGAAAGAAAGCATCAAGTT-GTTGAGA
ATAGAARACAGTCTTTAAARAARATTTGTAGCGAAAAAAATOACARATARATAACAATTATA
TTG--CCATOAGAACAATARAGTTTTTOAACAAGATAATOCOOCTCTOATACCAATTGAT

TTG--TCCACTCTTTTARATTTTTTTTTAAALAGGA - AAAAAACAGAGAGATCGATTCAA

A----CGAGATCAATATTATACCAGAAGACAC--GTACATCATCCATACATTCCGATGAA

A----- TAGTTGCAAGTTGTGAGAGGGATECC----- - - AAATTCATCAATTAACCT---
CAACAAGCCAGCCCCCTCAAGGGCGTGGTCGGGTTGGTTGCAT TGCAGCTGTAACCT- -~
R GGTCCCAGTCAGATGCTCGCTAAC - - == === === == mmmm o= BAT---
L TAT----- TCAGACCTTGCATGCG -~ === == == === ==m == CAT---

TETTGTATAATCTTTATTTATTTATCTTTTTITTTTCCTGCATACASATTTTTTAAAGAGT
-GATACAATTGCAGAGTCAACGATCATGTTTC--ACGTGAACTTGCCTTTCTTTGACTAT
-CTACCAAAATCCGGGTTCATTCTTGTGEATG- -ATAAGGGEEGTT---- -~ AAARRACTGT
-GACTARAAAGATGATAACTTTGTTCTGCTTT- - TGGTGAGAACG- - - ---ACCCGAGAT

CTTTCAATAAACTACAC- -AATARATGCACGCAGAAATGACAAGABATTC- --ATABATT
TATTGEGETGTETOAGETTACATTAATTACCTCTATTCCCTCAAA-GATTTTAGATAACCT
ATTTGEGTTTGCCCACCCCCCTTACCTTTAAGGAARAAAACARA-----~-~ ACATGACAG
AATTAGGTTTGATAATTGCTGATCTTTTATTCGCAGCGGAARACTAATTTATAGTAGCTA

AGCCATGTTATCTAAGTAGTCTAAACTCOAGEEAGETTGCATACAGATTT-TCTTTTCTC

CAATTCTACTAAT - --AAAAGTTCTATTTATTACATTA- - AAATCTTGTTTTATGTAGAA
TTATATTACATTATTGATTTTTCATCAAAATAAAT
ACATATTTGAACTT-GCTGGECACGTTAGAATTCCC
TCCTAGCGAACAATATCAGCTAGATTATAGTAAAA

CAATTATAATCTTTATTATTGTTGTAGATATTGTGCAATATGTTCCGAATCTCAGTCTCA

ATAAGAATATACAAAGTAAATGTAAGGAAGAAAAANGGCATACARAGT -~~~ ------~~
ACACARATACACAGATGTCACCATACGTATATTAAGTGTATATAGTATAATARASATALT

TCACAAGAGGOAAGATGTACTT----- TTTTATTAATGAATATAATATCTTTGTCCTACT
---T--AAAACAAGAAGAAATA------ TTTAAAGATAACT - TAGAGGCCGAATCCAAAT
------------------ AGTC------TTTGCAAGT-----------------------
AMATGATAAGCCAATCCAAGTC------ TTTGCAAGT----- TGTCAATCAGCTCCAACT
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Figura 21 - Alinhamento das sequéncias promotoras dos genes “Cs3g04340.1” (“Valéncia”),
“Ciclev10017785m” (C. clementina), “orange1.1g046807m” (“Pineapple”), “Cg3g004140.1” (C.
maxima), “Cm257260.1” (C. medica) e “MSYJ054830.1” (C. reticulata).
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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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-- - ATGGCTTGCAGTAACAACTCAATAGT == === === == == === TGCT-==mmmmmmm -
ATGTCTTCTTCCATTAATCCCTCAACCTTGETTACCTCTGTAAATGGT TTCARATGTCTT
ATGTCTTCTTGCATTAATCCCTCAACCTTGATTACCTCTATAAATGETTTCAAATGTCTT

----------------------------- TGTAATGGEC- -~ == === ============-~
CCTCTTACAACAAATAAAGCAGCCATCAGAATCATGECCAAAAATAAGCCACTCCAATGE
CCTCTTGCAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCAGTCCAATGC

AGTATTTGGAACCCTGAACTCATAGAGTCCTTTACCACTCCTTATACTTACGAGTTGTAT
--------------------------------------------- CTTGATGAAGCATAC
TCAATTTGGGACCATGATTTTTTGCAGTCAT TGAATAGCAACTATACGGATCARACATAC
TCAATTTGGGACCATGATTTTTTGCAGTCATTGAATAGCAACTATACGGATCARACATAC
------------------------------------------------- ATGAAACATAC

GCCAACAGATTAGATGAGT TGAAGCAAAAGGCTARAGATTTGTTTGCATCCGCCAAAGAA
AAAAGACGAGCAGAAGEGCTGAAGGGAAAAGTGAAGATAGCGATTAAGGAT---GTAATC
AGAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGAT---GTAACC
AGAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGAT - - -GTAACC
AAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGAT - - -GTAACC

39
128
128

128

297
68

Figura 22 - Alinhamento das sequencias codificadoras dos genes “Cs3g04360.1” (“Valéncia”),
“Ciclev10017785m” (C. clementina), “orangel.1g043404m” (“Pineapple”), “Cg3g004050.1”

(“C. maxima”), “Cm257260.1", (C. medica) e “MSYJ098750.1” (C. reticulata).
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Figura 22 — Continuacéao.

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 22 — Continuacéao.

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 22 — 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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Figura 23 - Alinhamento das sequencias de proteinas dos genes

------------------------------- MA- - CSNNSTVACNGSNDPLQRRSANYHA
MSSSINPSTLVTSVNGFKCLPLTTNKAAIRIMAKNKPLQCLD - -~ -~~~ - ~~-----~~-
MSSCINPSTLVTSINGFKCLPLATNKAATRIMAKNK PVQCLVSAKYDNL TVDRRSANYQP

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

FEEEIKEAMNILKGDA----- TIKDLNATSLHFRLLREHGHPVSTGVFDKFRKRDGRFHD
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“Cs3g04360.1” (“Valéncia”),

“Ciclev10017785m” (C. clementina), “orange1.1g043404m” (“Pineapple”), “Cg3g004050.1”

(“C. maxima”), “Cm257260.1”, (C. medica) e “MSYJ098750.1” (C. reticulata).
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-------- TTGGATATATAGATGTAGA
AATTGATATCGAATTCACAAAAGTGCAATGGEATATARATTATGTCAAATCCACATCAAA

-------------------------------------------- GTAAGCTAGCTTACAG
TTCTTAGAGTTATGAATTAAATTTGGATTA-ATTTCATTAATTCATGAATTGGGTGAGAT

CGAATATT---------- ACGACA- -~ === === === === === mmm e
--------- - - TGEGGEAGAATATAATTAATATGATTTACAATTTGTAGGGGAATG
TTATACTT----------- GECGAAGATT- === === === === === mmmmm e

TEAAAATTTATAACGATTTTACACCTATTGTCATTTATTAGAATTTTTTCACAACGCGCT

----------------- CGTGATTTATATATCTGTATATATAGAATCAGET -~ - --- -~
CTTAGAAGAAACAGATACAATATAACAATATATATACATATACACACACACACACACAGA
-------------------------------------------- CTCARATTAATCTATG
TTTGTAGGACGTTGTGAAATTGAAAGCCCATTGAAGAGT TTATAACAACA- --TTCTTTC

TTTTTATTCAGCCAATGAATTAATAACACATCAGTTTGTACAAAATAAATTTGTACAAGA

------------------ - TTCTGTCTGGAAT TCTGAAGAATATTTCTC----- -
GTTTCTTAAAATAGAAA- - GAAAGCATCAAGTTGTTGAGAATAGTTGCAAGTTGT
GTTTETGETEAT G- === === === === === === == w == m oo e oo
GTTTGTTGTCAAATATTAAAATTATTTTACAACACACTTTCACCAACCGTTGTTABATGG

CTTGTGACTTTACAATGC === === === === - mmmmmmmmemm o mm oo ATTTACA
TGTTTCACGTGAACTTGCCTTTCTTTGACTATTATTGG-GTGTGTGA---------- -~ G
ATATAGGCA-GAGGAGAAGTTCATGTGATTTATTTTTCGTAC---------~-- TCATTTT
ATTTAGACA-GTAGATACATACATTTGTACTATATAGCCCGGAAATCTGCTCCCACTAAC
---------------------------------------------- CTGCTCCCACTAAC
ATTTT----- TTGCCTCCAGATTTGGETTCATAGTTTTGATACATACATTTGCAGTATAA

TATAGAGTTATCTTCTAGTTCGAG----- ATTCTTTAATGCAARACGTTTOGAATAATTTA
GTTECATTAATTACCTCTATTCCCTCAAAGATTTTAGATAACCTTTTTTATATTACATT-
TTCTGAGTTTTGARAGCGTTTAAT----TTTTAAGTC-TTAATAGTACAAAAGTATTTT-
TTTTEAGTTEACATCTACCTGCCCAGTCTACTTTTTG-TTGATAATCATTTTGTAATTT -
TTTTGAGTTGACATCTACCTGCCCARTCTACTTTTTG-TTGATAATCATTTTGTAATTT-

TTTTGAGTAGACATCTACCTGCCCAGTCTACTTTTTG-TTGATAATTATTTTGARATTT -
* & * * * £ &k

ATATACATTTATATAAAGTGTAGGCTGGTGCCTTTATACTGCTGTAAAAGGCGGAGTCTG
--ATTGATTTTTCATCAAAATAAATACACAAATACACAGATGTCACCATAC-GTATATTA
--ATTCATTTGOGGEGAAAAAAAAGEAGTA- - - -CATCATACTGTGCGAAC-GAGGTC-A

- ATTAATTTETTTTC === == mmmmmmm e e e mm oo m CGCARAA-GTACTTTA

--ATTAATTTGTTTTC-- -~ CGCARAA-GTACTTTA

- ATTAATTTGTTATC -~ === === === === === == =mm o= CGCABAC-GTACTTTA
Exd EEEE *

CACTTOAGAATAATTTAAT - - -AAACATATOATTAAATTGT - ACAAGTTATCTATTCGAT
--AGTGTATATAGTATAATAAAAATACTCTARAATCACTATTATTCCTCATACATTCTAA

--ATATTGTA----=====-~-~ CCAGAAGACACGTACAT---CATCCAT-ACATTCCGAT
--TAACTOTA------------ ACAAATAGAATTTCOATATTAGTCCTCAACATTAAGAT
--TAACTGTA------------ ACAAATAGAATTTCOATGTTAGTCCTCAACATTAAGAT
--TAACTGTA----=====-~-~ ACAAATATAATTTCGATGTTAGTCCTCAACATTAAGAT

* * * * *
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Figura 24 - Alinhamento das sequencias promotoras dos genes “Cs3g04360.1” (“Valéncia”),
“Ciclev10017785m” (C. clementina), “orange1.1g043404m” (“Pineapple”), “Cg3g004050.1”

(“C. maxima”), “Cm257260.1”, (C. medica) e “MSYJ098750.1” (C. reticulata).
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Figura 24 — 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 24 — Fim.

Reticulata
Clementina
Medica
Valencia
Pineapple
Maxima

Reticulata
Clementina
Medica
Valencia
Pineapple
Maxima

Reticulata
Clementina
Medica
Valencia
Pineapple
Maxima

Reticulata
Clementina
Medica
Valencia
Pineapple
Maxima

Reticulata
Clementina
Medica
Valencia
Pineapple
Maxima

Reticulata
Clementina
Medica
Valencia
Pineapple
Maxima

------------------------------------------------ ACACACAATGCA
---CGTTGTGAA-AAAATTTTAATAATTGACAACTAGTGTA
ACTGCATCTGTATATCCAATGTCTTCTTGCATTAATCCCTCAACCTTGGCTACCTCTGTA
ACTACATCTGTATATCCAA=- === === ==cm==cmmmcmcocceoceccamnnnne

ATTAAATTAAAAATACACAATGTAATTCCACAACCA-----=========cccmccuux-
AAATCGTTATAAATTTTTAATCTCATTCAATCCATGAATTAGTAAA--============
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————————— ATGTCTTCTTGCATTAATCCCTCAACCTTGGTTACCTCTGATGAAGCATAC
TCAATTTGGEACCATGATTTTTTGCAGTCGCTEAATAGCAAGTATACGGATGAAGCATALC

AAAAGACGAGCAGAAGAGCTGAGGGEAAAAGTEAAGATAGCGATTAAGGATG- - - TAATC
AAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTOAAGATAGCGATTAAAGATG- - - TAATC

GAGCCTCTEOATCAGTTGEAGCTGATTEATAACTTGCAAAGACT TGEATTGGCTCATCGT
GAGCCTCTGOATCAGTTOEAGCTGATTEATAACTTGCAAAGACT TGEATTEGCTCATCGT

TTTGAGACTGAGATTAGGAACATATTGAATAATATCTACAACAATAATAAAGATTATAAT
TTTGAGACTOAGAT TAGOAACATATTGAATAATATCTACAACAATAATARAGATTATAAT

TEGAGAAAAGAAAATCTATATAGCAACCTCCCTTGAGT TCAGACTACTTAGACAACATGGEC
TOGAGAAAAGAAAATCTATATGCAACCTCCCTTGAAT TCAGACTACT TAGACAACATGGEC

TATCCTETTTCTCAAGAGGTTTTCAATGETTT TAALGACGACCAGGGAGGCTTCATTTGT
TATCCTATTTCTCAAGAGGTTTTCAATGGT TTAAAAGACGACCAGOEAGECTTCATTTAT

————————— GATGATTTCAAGGGAATACTGAGCTTGCATGAAGCTTCGTATTACAGCTTA
-- ---GACGATTTCAAGGGAATACTGAGCTTGCACGAAGCCTCAGTATTACAGCTTA
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Figura 25 - Alinhamento das sequéncias codificadoras dos genes “Cs3g04390.1” (“Valencia”),
“Ciclev10017785m” (C. clementina), “orange1.1g045966m” (“Pineapple”), “Cg3g004130.1” (C.
maxima), “Cm249680.1” (C. medica) e “MSYJ216420.1” (C. reticulata).
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Figura 25 — Continuacéao.

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 25 — Continuacéao.

GCAGTACTGGAGGAGCTGCCAGAATATATGCAGATTTGCTACTTGGCCATGTTTAACTTT

TATGCTTTGAACCACCTTCCAGACTACATGARATTETGTTTTTTTGCACTTTACAACTTT
TATGCTTTGAACCACCTTCCOOACTACATGARATTGTGTTTTTTTGAGCTTTACAACTTT
TATGCTTTGAACCACCTTCCOOACTACATGABATTGTGTTTTTTTGCGCTTTACAACTTT

GEAAATGAGTTGGCATGTGATGT TATGAAAATTCATGGCCTCAATACTCTATCCTACATT

GTTAATGAATTTGCTTATTACGTACTCAAACAACAGGATTTTGATATGCTTCGGAGTATT
GTTAATGAATTTGCTTATTACGTACTCAAACAACAGGATTTTGATATGCTTCGGAGTATT
GTTAATGAATTTGCTTATTACGTACTCAAACAACAGGATTTTGATATGCTTCGGAGTATT

AAGAAAGAGTEOEAAAATCTGTATACATCATACCTAGTAGAAGCCAGATGATTTAGCAAA

AAAAATTCATGGCTTGACTTAATACAAGCCGGCTTAGTGRAGGCGARATGGTACCATAGT
AAAAATTCATGGCTTGACTTAATTCAAGCCTACTTAGTGRAGGCAARATGGTACCATAGT
AAAAATTCATGACTTGACT TAAT TCAAGCCTACTTAGTGRAGGCAAAATGGTACCATAGT

GEGETACACGCCAACTGCGAAGGAATACATAGAAAATGCATGGGT TTCAGTGGGAAGCCCT

AAGTACACACCAACACTGOEAGAATTCT TGGAAAATGEATTGGTGTCAATAGCAGGCCCT
AAGTACACACCAACACTGEGAGAATTCT TGGAAAATEEATTAGGTATCAATAGCAGECCCT
AAGTACACACCAACACTGEGAGAATTCT TGGAAAATEEATTAGGTATCAATAGCAGECCCT

GCTOCCATTGTCCATACCTATATCTTGCT -ACAACTCCAAGOAAGCAATGCCTTGACCGA

ATAGTAACAATGAGTGCGTACCTTTCTGOTACAAATCCAATCATT -
ATAGTAACAATGAGTGCATACCTTTCTGOTACAAATCCAATCATT -
ATAGTAACAATGAGTGCGTACCTTTCTGGTACAAATCCAATCATT -~~~ ---- -~~~

GC======C TGGAATTTCTAGAAAGTAACAATATTCCAGATATAATTCAATGGTCATC
GA---====== AGGAACTAGAATTTCTAGAAAGCAATCCAGATTTCGTTCGCTGGTCATG
GA-====m=== AGGAACTAGAATTTCTAGAAAGCAATCCAGATTTAGTTCACTGGTCGTG
GA-======== AGGAACTAGAATTTCTAGAAAGCAATCCAGATTTAGTTCACTGGTCGTG

TCTCATCAGTCGGCTCAGTAACGATTTGGGAAATTCCGCGGTTGAGT TGAAGAGAGGCGA
CAAGATTTTCCGTCTTCAAGATGATTTGGGAACTTCAAC-GATGAATTAAAGAGAGGGGA
CAAGATTTTTCGTCTTCAAGATGATTTGGGAACTTCGTCGGATGAGATACAGAGAGGGGA
CAAGATTTTTCGTCTTCAAGACGATTTGGGAACTTCAACGGATGAGATACAGAGAGGGGA
CAAGATTTTTCGTCTTCAAGACGATTTGGGAACT TCAACGGATGAGATACAGAGAGGGGA

CGTGGCGAAATCTATTCAGTGCTACATGATTGAAGAAGGCATATCAGAAGAAGAAGCAAG
TGTTTGGAAATCAATCCAGTGTTATATGCATGAAACTGGTGTCTCAGAGGAACTTGCTCG
TGTTCCGAAATCAATCCAGTGTTACATGCATGAAACTGGTGCCTCGGAGGAAGTTGCTCG
TGTTCCGAAATCAATCCAGTGTTACATGCATGAAACTGGTGCCTCGGAGGAAGTTGCTCG
TGTTCCGAAATCAATCCAGTGTTACATGCATGAAACTGGTGCCTCGGAGGAAGTTGCTCG

GGACCGTATAAAAAGTTTGATAATTTACTCCTGGAAAAAGCTGAATGGCAAGAATCTTTA
TGAACACATAAAGGATTTGATGAGACAGATGTGGAAGAAGGTGAATGCATACAGAGCTAA
TGAACACATCAAGGATATGATGAGACAGATGTGGAAGAAGGTGAATGCATACAGAGCTGA
TAAACACATCAAGGATATGACGAGACAGATGTGGAAGAAGGTGAATGCATACAGAGCTGA
TAAACACATCAAGGATATGACGAGACAGATGTGGAAGAAGGTGAATGCATACAGAGCTGA

TAAAAGTGATTTTCCAG- - -AAAGCATGG-CGAAAATGTGTTTAGACATGTCTAGAACTG
TAAAGATTCTCCTTTATCTCAAACTACAGCTGACTTCATGTTGAATCTGG- TGAGAGCGT
TAAAGATTCTCCCTTATCTCAAAATACAGTTGACTTCATGTTGAATCTTG- TGAGAATGT
TAAAGATTCTCCCTTATCTCAAAATACAGTTGACTTCATGTTGAATCTTG- TGAGAATGT
TAAAGATTCTCCCTTATCTCAAAATACAGTTGACTTCATGTTGAATCTTG- TGAGAATGT
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Figura 25 — Fim.
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CACATTGCA---TTTTCCATGGAGATGGTATAGGAACATCAACCGGGGTTTCTAGAGATC
CCCATTTTATGTATCTACATGGAGATGGGCATGGTGTTCAAAACCAGGAGACTATGGACG
CCCATTTTATGTATCTACACGGAGATGGGCACGGTGCTCAAAACCAAGAGACTATGGATG
CCCATTTTATGTATCTACGTGGAGATGGGCACGGTGCTCAAAACCAAGAGACTATGGATG
CCCATTTTATGTATCTACGTGGAGATGGGCACGGTGCTCAAAACCAAGAGACTATGGATG

GTTTGGTCTCTTTAATACTTGAGCCTATACCAGTTGAATTGTAA---~~--~------~-~
TAGCGTTTACATTGCTTTTTCGGCCCATTCCCTTGGAGGACGAAGACATGGTTTTCACAC
TAGCTTCTACATGGCTTTTTCAGCCCATGCCCTTGGAGGACAAACACATGGCTTTCACAG
TAGCTTCTACATGGCTTTTTCAGCCCATTCCCTTGGAGGAGAAACACATGGCTTTCACAG
TAGCTTCTACATGGCTTTTTCAGCCCATTCCCTTGGAGGAGAAACACATGGCTTTCACAG

----------------------------------------- 1746
CATCTCTCGGTACCAAAGGCTG- - === ==-======-==-= 436
----------------------------------------- 882
CACCAAAGGCTGATGAATTCCCAGAGTGCAGTTTCAGTTGA 1839
CACCAAAGGCTGATGAATTCCTAGAGTGCAGTCTCAGTTGA 990
CACCAAAGGCTGATGAATTCCTAGAGTGCAGTCTCAGTTGA 1266

- -MACSHNNSIVACNGSNDPLQRRSANYHA

MSSCINP S - - = == = == m e e e e e oo
MSSCINPSTLVTSVNGFKCLPLTTNKAATRIMAKNKPVQCLVSAKYDNLTVDRRSANYQP

TLVTSDEAYKRRAEELRGKVKIAIKDVIE-PLDQLELIDNLQRLGLAHR
SIWDHDFLQSLNSKYTDEAYKRRAEELKGKVKIAIKDVIE-PLDQLELIDNLQRLGLAHR

FETEIRNILMNIYNNNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGFKDDOQGGFI -
FETEIRNILMNIYNNNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGLKDDQGGFI-

--CDDFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEVMISKNMEEDVFVAEQAKRAL
--CDDFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEVMISKSKEEHVFVAEQAKRAL

ELPLHWKVPMLEARWFIHIYERREDKNHLLLELAKMEFNTLQAIVQEELKEL - --
ELPLHWKVPMLEARWF IHVYEKREDKNHLLLELAKLEFNTLQAIVQEELKDIS-------

ELPLHWKVPMLEARWF IHVYEKREDKNHLLLELAKLEYNTLQATIYQEELKDISVQAFAPE
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Figura 26 - Alinhamento das sequéncias de proteina dos genes “Cs3g04390.1” (“Valencia”),
“Ciclev10017785m” (C. clementina), “orange1.1g045966m” (“Pineapple”), “Cg3g004130.1” (C.
maxima), “Cm249680.1” (C. medica) e “MSYJ216420.1” (C. reticulata).
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Figura 26 — Fim.
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- - -RWWSNLGFKEKLSFARDRLMENYLLVMGLCFKAQFSKCRIGLTKFVCILTATIDDIYD

- --GWWKDTGLGEKLSFARDSLVASFLWSMGIGSEPQFAYCRRIVTIAIALITVIDDIYD
RNIRWWKDTGLQEKLSFARDSLVASFLWSMGIGSEARFAYCRRIVTIATALITVIDDIYD
NDSKKSQDTGLQEKLSFARDSLVASFLWSMGIGSEARFAYCRRIVTIAIALITVIDDIYD

VYGSIDELELFTEAVKSFPPSYILSFCFMGISPKIRWEIGAVLEELPEYMQICYLAMFNF

——————————————— §---------------- - --GWDINYALKHLPGYMKMCFLALYNF
VYGTLDELELFTAAVE------------------- RWDIHYALNHLPDYMKLCFFALYNF
VYGTLDELELFTAAVE- - - - - - - - - - - oo oo - - MWDINYALNHLPDYMKLCFFELYNF
VYGTLDELELFTAAVE------------------- MWDINYALNHLPDYMKLCFFALYNF

GNELACDVMKIHGLNTLSYIKKEWENLCTSYLVEARWFSKGYTPTAKEYIENAWVSVGSP
VNEFAYYVLKQQDFDLLLSIKNAPIPLEDKHMA- - - - - - - - FTASPGTK---G-------
VNEFAYYVLKQQDFDMLRSIKNSWLGLIQAGLVEAKIYHSKYTPTLGEFLENGLVSIAGP
VNEFAYYVLKQQDFDMLRSIKNSWLGLIQAYLVEAKWYHSKYTPTLGEFLENGLVSIAGP
VNEFAYYVLKQQDFDMLRSIKNSWLGLIQAYLVEAKIYHSKYTPTLGEFLENGLVSIAGP

AATVHAYILLQLOGSMALTENSLSCLKVEHGYDEMIYWSSLISRLSNDLGNSAVELKRGD
———————————————————— KELEFLE-SNNIPDIIQWSSKIFRLQDDLGTSTDELKRGD
IVTMSAYL----SGTNPIIQKELEFLE-SN--PDFVRWSCKIFRLQDDLGTSSDEIQRGD
IVTMSAYL----SGTNPIIQKELEFLE-SN--PDLVHWSCKIFRLQDDLGTSTDEIQRGD
IVTMSAYL----5GTNPIIQKELEFLE-SN--PDLVHWSCKIFRLQDDLGTSTDEIQRGD

VAKSIQCYMIEEGISEEEARDRIKSLITIYSWKKLNGKNLYKS - DFPESMAKMCLDMSRTA
VWKSIQCYMHETGYSEELAREHIKDLMROMWKKVNAYRANKDSPLSQTTADFMLNLVRAS
VPKSIQCYMHETGASEEVAREHIKDMMROMWKKVNAYRADKDSPLSQNTVDFMLNLVRMS
VPKSIQCYMHETGASEEVARKHIKDMTROMWKKVNAYRADKDSPLSQNTVDFMLNLVRMS
VPKSIQCYMHETGASEEVARKHIKDMTROMWKKVNAYRADKDSPLSQNTVDFMLNLVRMS

HC- TFHGDGIGTSTGYSRDRLVSLILEPTPVEL - <= <= - = === o oo o 531
HFMYLHGDGHGVQNQE TMDVAFTLLFRPIPLEDEDMVF TPSLGTKG®- - - - - - 145
————————————————————————————————————————————————————— 203

HFMYLHGDGHGAQNQE TMDVASTHLFQPMPLEDKHMAF TAPKADEFPECSFS- 612
HFMYLRGDGHGAQNQETMDVASTHLFQPIPLEEKHMAF TAPKADEFLECSLS® 329
HFMYLRGDGHGAQNQETMDVASTHLFQPIPLEEKHMAF TAPKADEFLECSLS - 421
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TCTCTATGATTGGATATTG- - == === === === ==~ TTATTAATCATTCTCTTTACTTTTC
--------- TTGGATATACAGATGTAGTGTAAGC- - - - - - TAGCTTACAGTTATACTTGG
-GTACAGGATGAATCATACAAAAGACGAGCAGAAGAGC TGAAGGGAAAAGTAATGATAAC
77777777777777777777777777777777777777777777777777777 TGGGGAG
---------------------------------- GTAATAAATAGAACTTTTATTGGTAG

Commmmmmm e CTTCAGCTTTTCTGCTTGTCTTTGATATGTTTCACCCTGE
CAAAGATTCTCAAATTATTCTATGGTTTG--------------- TGGTGATGCACGAGGT
GATTAAGGATGTAACCGAGCCTCTGGATCAGTTGGAGCTGATTGATAACTTGCAAAGACT
AATATAATTAATATGATT - -TACAATTTGTAGGGGAATGCTT - - AGAA - - -GAAACAGAT
AATTGAATTTATGAATTTCTTGTCATTTCTGTGTGCATTTATTGTGTAGTTTATGGAAAG

GGCGTTTAA-TTTTTGATATGT TCCARATTTCCAATGTAAAAAACTGAACAAATTAATTA

TTTATAT---ATATAAAT----------- ATACATATATATAG- -GCAGAGGAGAAGTTC
TGGATTGGC-TCATCGTT-- --TT------- GAGAC - -TGAGATTAGGAACAT
ACAATATAA-CAATATAT-- --ATACATATACACACACACACACACAGAGTTT
ACTCTTTAAAAAATTTGT ----------- ATGCAGGAAAAAARL - -GAAAAAGAAAAAT - -

GEATAACAAAAATGAAAAAAAAATAATCATTGTACTAATAGTCAATACCGTGTAGCCGET
ATGT-GATTTATTTTITCTTA---CTCATTTTTTTCTGAGTTTTGAAAGCGTTTAATTTTT

ATTGAATAATAGCTA--CAA---CAA------ TAATTAAGATTATAATT -GGAGAAAAGA
CTTAAAATAGAAAGAAAGCA - - - TCAAGTTGTTGAGAATAGTTGCAAGT - TGTGAGAGGG
—————— AAATAAAGATTATA- - -CAACATTCATCCGAATG- -----------TGCGGATG

7777777777777 A- - -CCCAACGACTGCAGAAAGTCATGATCCCAAATTGAAGATGGGT
AAGTCTTAATAGTACAAAGATATTTTTATTCATATGGGGGGEGGGEGTTGGAAGGAGTAL
AAATCTGTATGCAACCTCCCTTGAATTCAGAC-- -TACTTAGACAACATGGCT ---ATCC
ATGCCA----AATTCATCAATTAACCTGATACAATTGCAGAGT CAACGATCATGTTTCAC
ATGTAT----GTGTCTTCTGTCACAATATTGACC-TCGTTCGCACAGTATGATGTACGCC
—————————————————————— ACAATAATGACC-TCGTTCGCACAGTATGATGTACTCC

AGCTTGCTGATTTT-----------m - - - CTAACAATTGTTGGATTACCAAGCTGGGECG
ATCATACTGTGCGAACG--AGGTCAATATTGTGCCACAAGACACATACATCATCCACACA
TGTTTCTCAAGGTACATTTCATTAATTCGCTTCCTTCTTCATGCACA----~--- TGCATG
GTGAACTTGCCTTTCTTTGACTATTATTGGGTGTGTGAGGTTGCATTAATTACCTCTATT
TTCCACCCCCCCTCCC---CCCCCCCTCCCCCCCCCCCCATGTGAATAAAATACTTTGTA
TITTTTIT--- - - - mmm e e oo oo o TTCCCCCCAAATGAATAAAATACCTTTGTA

=

CAGACTGGCCTGTATTCATTCACTCTGATGGTTGCTCTATTTGTGGAAAGTAGTGGAGGA

TTCCGATGATTTATTTCTTTTTCTTTTTCTTTTTTTTCCTGCATACAAATTTTTTAAAGA
ATCTGAATACTTGAATCGA- -TCTCTCTGTTTTTCTTTCTTTTTITTIT- - - -GATAATGTA
CCCTCAAAGATTTTAGAT------ AACCTTTTTTATATTACATTATTGATTTTTCATCAA
COATTAAGACTTAAAAATT - - - - -AAACGCTTTCAAAACTCAGAAAAAAATGAGTAAGAA
CTATTAAGACTTAAAAATT AAACGCTTTCAAAACTCAGAAAAAAT -GAGCACGAA

= o Y

CACTTGAAACCATTTAAACAAGTAGTGAAGGCTGATGGGATGGTGCAAGAAGACATTGGA
ATCTTTCCATAAACTACACAATAAATGCACGCAGAAATGACAAGAAATTCATARATTCAA
AAGAAATGGACGA-AACCC- -AAATCAGTTTTATATCTCTCTATGTCCTGAGAATTCGAA
AATAAATACACAAATACACAGATGTCACCATACGTATATTAAGTGTATATAGTATAATAA
AAATAAATCACATGAAC----TTCTCTG- - -CCTATATATATGTATATGTATATATATAT
AAATAAATCACATGAAC----TTCTCCTCTGCCTATATATATATA- - - - -~ - - --- - - -~

=

TGGA--TGTAAGCTCACTGTTTTT-CTAATGCGCTTCAAATAACCTTT -~ --------~-~
TT----- CTACTAACAAAAGTTTTATTTATTACATTAAAATCTTGTTTTATGCGGAAATA
CTCGACAAGGGCGCCGCTGGGGATACTTCAATCGTTCTCTAATTAATATATGGATAAAAA
AAATACTCTAAAATCACTGTTATTCCTCATAC-ATTCTAATAGTATTATA- -AACATATC
ATAACCTCGGGCATCACCACAAACCATAGAAT -AATTTGAGAATCTTTGC - -CAAGCATA

----TTGATAAG----- CTGCTAAATTAATCTAT-GGTTTTTECTTTTECTTTCTTECCG
AGACACAAAGTA------ AGTTTAAGGAAAAAAA - AAAAGGAACACAAAGTTGCAAACAA
ATTTTGACGAAT------- GTAACGTTTTTTGGT TGAGTGCTGCAGAGGTTTTCAATGGT

ATTATCCATTTGATAATGACTACGGTTGT TTCAAAGTATATAAAAATATGTTACAATAAG
ACTGTAAGCTAG- - --CTTACAGTACATCTTAATATCC-- --AATGTC
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Figura 27 - Alinhamento das sequéncias promotoras dos genes “Cs3g04390.1” (“Valencia”),
“Ciclev10017785m” (C. clementina), “orange1.1g045966m” (“Pineapple”), “Cg3g004130.1” (C.
maxima), “Cm249680.1” (C. medica) e “MSYJ216420.1” (C. reticulata).
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Figura 27 — Fim.
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TTTTEETTEtAAGGTGC-AAGCTT--------- GTGTATATATAGAGAAAGGAGATTGTG
TATCTTAATGT TGAGGACTAACATCGAAATTCTATTTGTTACAGTTATAAAGTACTTTTG
TTTAAAGA - CGACCAGGGAGGCTTCATTTGT - -GATGATTTCAAGGGAAAACTGGGCTTG
ACGTTCAATTAATCGGACTGACCAAAATATTATGGCAGTATGGTGGATACACCAAACTTG
TTCTTGCATTAATCCCCCAACCTTGGTTACC-TCTGTAAATGGTTTCARATGTCTTCCTC

TATCCACGTCTTTEATTTTTCTTATTGATCATATCATATATCATCTAGAGCAGAGGTTTA
COGAAAATAAATTAATAAATTTCAAAATAATTATCAACAAAAAGTAGACTGGGCAGGTAG
CATGAAGCCTCGTATTACAGCTTA- - -GAAGGAGAAAGCATCATGGAGGAGGLCTGGCAA
ATTCAATGATT----------- AG---TAGGGATGGCAAAACATCGGETCGGGCTCGGGC
TTGCAACAAATAGAGCAGCCGTCA- - -GAATCATGGCCAAAAATAAGCCAGTCCAATGCC

TTGTGTGTTAAAAGTTATTAATGTCTAA - - - ----- TTAATTTTTTEC--TTTTTCAGAC
ATGTCTACTCAAAAGTATA-CTGCAAATGTATGTACCGAAACTATGAACCCAAAGCAGGA
TTTGCCAGTAAACATCT---------------~ TAAAGAAGTGATGATCAGCAAGAGCAA
TTGGCCAAACCCAACCCGACCTGATCAA - ---- TAGAGAATTAAAGCCCGACCTTAAAAA
TTGTCCGCGCCAAATAT ----- GACAAT----- TTGACAGTTGATAGGAGATCAGCAAAC

GTTGGAGTA--TTTTECTTTE-CTTTTTAATTTTAAATGCGCTTGGGAAAGTATCATTTG
GGCAAACAATAGTCATACTT---------- TTTCATGAGGGAATTCTAACTTGCTAATGC
GGAAAAGCA- -TGTATTTGTAGCAGAA------ CACGCAAAGCGTGCACTGGAGCTCCCT
AACCATACGTATTTATATTTAGGGTCGGG-T - - CGGGCCCGACCCGAATCGGGCCAACAT
TACCAACCT----TCAATTTGGGACCATGATTTTTTGCAGTCATTGAATAG- -CAACTAT

TTTTEGTGTTTAGTTTGAATGGATTT------ AAAAATTATTCAAATCTGAATTCATA--
ATGTGTTTATAATAATCAACGATGT--------- CGATATTTCTTTATAATACTCACAGT
CTGCATTGGAAAGTGCCAATGTTAGA----- GGCAAG--GTGGTTCATACACGTTTATGA
CGGGTCGGGCTAGGCTCG----- ACCCTACCGAAACCATTTTCAACCCACAATTCAATGT

ACGGTATTCTTATTATAATTGTTATTATTACGTATTAATTTCCTTTGTTCATTTCAAATT

TGCATAATTGATATATA- - - -TATA- -TATTTTGGGGGGTAAAGTCGTTEAT--TTTTCT

GAACAGAAACGTGTAGAAGCATGTGTTTAATAATCAACGARAC------ TAT--TTCTAT
GAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAGTATAACACTTT
TGAAAAATCAACTTCT----------- TCATTGCATATATAAG------ BAT---TCGAA

GGECACCATGAATAGCTAAAAACTAAATGCTGTGCGTGTACAGGATGAATCAT - - -ACAAA

GGATGAAA - - -AACATCTAAAACCTTAATA- - - - - - oo - - ATTTTCATTTTTGC
AAGTGTCATAGATCACCAAAAAC-AATGT TTAAAAGTTCTTTTAATCTCTATATTTTGAG
GCAGGCAATTTACCAG-------- GAAGAACTTAAAGACATTTCAGGTATCCATTTGATT
TGAGGCAATGAAGCATCTACCATTTAACTAATAAATAA - --T----TTATTTTTTTAAAA
AGACGAGCAGAAGAGCTGAAGGGAAAAGTAATGATAACGATT - -AAGGATGTAACCGAGC

AAAGTATTAT - - - - - oo - T-- 1000
--------------------------- 1003
e 1001
CATTTTATCCATACACAATTCAATTTA 1000
CAATAATTAAGATTATAATTG------ 1008
--------------------------- 169
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ATGTCTTCTTCCATTAATCCCTCAACCTTGGTTACCTCTGTAAATGGTTTCAAATGTCTT
ATGTCTTCTTCCATTAATCCCTCAACCTTGGTTACCTCTGTAAATGGTTTCAAATGTCTT
ATGTCTTCTTGCATTAATCCCTCAACCTTGGTTACCTCTATAAATGGTTTCAAATGTCTT
ATGTCTTCTTGCATTAATCCCTCAACCTTGGTTACCTCTGTAAATGGTTTCAAATGTCTT

CCTCTTACAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCAGTCCAATGL
CCTCTTACAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCACTCCAATGE
CCTCTTGCAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCAGTCCAATGL
CCTCTTACAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCAGTCCAATGE

CTTGTCAGCGLCAAATATGATAATTTGACAGT TGATAGGAGATCAGCAAACTACCAACCT
CTTGTCAGCGCCAAATATGATAATTTGACAGT TGATAGGAGATCAGCAAACTACCAACCT

--------------------------------------------- CTTGATGAAGCATAC
TCAATTTGGGACCATGATTTTTTGCAGTCATTGAATAGCAACTATACGGATCAAACATAC
TCAATTTGGGACCATGATTTTTTGCAGTCGCTGAATAGCAAGTATACGGATGAAGCATAC

ARAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGATGTAACCGAG
ARAAGACGAGCAGAAGGGCTGAAGGGAAAAGTGAAGATAGCGATTAAGGATGTAATCGAG
AGAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGACAGCGATTAAGGATGTAACCGAG
AAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGATAGCGATTAAAGATGTAATCGAG
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Figura 28 — Alinhamento de sequencias codificadoras dos genes “orangel.1t03904.1”
(“Valéncia”), “orangel.1g043404m” (“Pineapple”), “Cg3g004050.1”
“Cm257260.1” (C. medica), “MSYJ216420.1” (C. reticulata).
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Figura 28 — Continuacéao.

CCTCTGGATCAGTTGGAGCTGATTGATAATTTGCAAAGACTTGGATTGGCTTATCATTTT
———————— TACGTTGGAGCTCATTGATAACTTGCAAAGACTTGGATTGGCTTATCGTTTT
CCTCTGGATCAGTTGGAGCTGATTGATAACTTGCAAAGACTTGGATTGGCTCATCGTTTT
CCTCTGGATCAGTTGGAGCTGATTGACAACTTGCAAAGACTTGGATTGGCTTATCATTTT
CCTCTGGATCAGTTGGAGCTGATTGATAACTTGCAAAGACTTGGATTGGCTCATCGTTTT

# ONEEEREEEE EEEEE NE EEE EREE

GAGCCTGAGAT TCGGAACATATTGCGTAATATCCACAACCATAATAAAGATTATAATTGE
GAGACTGAGAT TAGGAACATATTGCACAATATCTACAACAGTAATAAAGATTATGTTTGE
GAGACTGAGAT TAGGAACATATTGAATAATATCTACAACAATAATAAAGATTATAATTGG
GAGACTGAGAT TCGAAACATATTGCATAATATCTACAACAATAATAAAGATTATATTTGG
GAGACTGAGAT TAGGAACATATTGAATAATATCTACAACAATAATAAAGATTATAATTGG

R ks R R

AGAAAAGAAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATGGCTAT
AGAAAAGAAAATCTGTATGCAACGTCCCTTGAATTAAGACTACTTAGACAACATGGCTAT
AGAAAAGAAAATCTGTATGCAACCTCCCTTGAGTTCAGACTACTTAGACAACATGGCTAT
AGAAAAGCAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATGGCTAT
AGAAAAGAAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATGGCTAT

b

CCTGTTTCTCAAGGG-TTTTCAGTGGTTTTAAAGACGACAAGGTAGGCTTCATTTGTGAT
CCTGTTTCTCAAGAGGT TTTCAATGGTTTTAAAGACGACCAGGGAGGLTTCATTTATGAT
CCTGTTTCTCAAGAGGT TTTCAATGGTTTAAAAGACGGCCAGGGAGGLTTCATTTGTGAT
CCTGTTTCTCAAGAGGTTTTCAGTGGTTTTAAAGACGACAAGGGAGGLTTCATTTGTGAT
CCTGTTTCTCAAGAGGT TTTCAATGGTTTAAAAGACGACCAGGGAGGCTTCATTTGTGAC

x L 23 A

GaTTTCAaGGGAATACTGAGCTTGCATGAAGCCTCGTATTACAGCTTAGAAGGAGAAAGC
GATTTCAAGGGAATATTGAGCTTGCACGAAGCCTCGTATTACAGCTTAGAAGGAGAAAGC
GATTTCAAGGGAATACTGAGCTTGCACGAAGCCTCGTATTACAGCTTAGAAGGAGAAAGC
GATTTCAAGGGAATACTGAGCTTGCATGAAGCCTCGTATTACAGCTTAGAAGGAGAAAGC
GATTTCAAGGGAATACTGAGCTTGCACGAAGCCTCGTATTACAGCTTAGAAGGAGAAAGC

ATCATGGAGGAGGCCTGGCAATTCACCAGTAAGCATCTTAAAGAAATGATGATCACCAGC
ATCATGGAGGAGGCCTGGCAATTTACCAGTARACATCTTAAAGAAGTGATGATCAGGAAG
ATCATGGAGGAGGCCTGGCAATTTACCAGTAAACATCTTAAAGAAGTGATGAT - - -CAGC
ATCATGGAGGAGGCCTGGCAATTCACCAGTAAGCATCTTAAAGAAATGATGATCATCAGC
ATCATGGAGGAGGCCTGGCAATTTACCAGTAAACATCTTAAAGAAGTGATGAT - - -CAGC

®

AACAGCAAGGAAGAGGATGTATTTGTAGCAGAACAAGCGAAGCGGGCGCTGGAGCTCCCT
AGCATGT------------- ATTTGTCGCAGAACAAGCGAAGCGATGAGATACAGAGAGG
AAGAGCAAGGAAGAGCATGTATTTGTAGCAGAACAAGCGAAGCGTGCACTAGAGCTCCCT
AACAGCAAGGAAGAGTATGTATTTGTAGCAGAACAAGCGAAGCGTGCGCTGGAGCTCCCT
AAGAGCAAGGAAGAGCATGTATTTGTAGCAGAACAAGCGAAGCGGGCACTGGAGCTCCCT

= =

CTGCATTGGAAAGT - - -GCCTATGTTAGAGGCAAGGTGG---------~ TTCATACACGT
GGATGTTCCGAAATCAATCCAGTGTTACATGCATGAAACTGGTGCCTCGGAGGAAGTTGL
CTGCATTGGAAAGT - - -GCCAATGT TAGAGGCAAGGT - - -GGTTCAT - - -ACAC----GT
CTGCATTGGAAAGT - - -GCCTATGT TAGAGGCAAGGT - - -GGTTCAT - - -ACAC----GT
CTGCATTGGAAAGT - - -GCCAATGT TAGAGGCAAGGT - - -GGTTCAT - - -ACAC----GT

EE s EE R REEEE R REE ¥ E

TTATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAGTTTAA
TCGTGAACACATCGAGGATATGATG------~------~ AGACAGATGTGGA-------- A
TTATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAGTTTAA
TTATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAGTTTAA
TTATGAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAGTTTAA

* EE T E EEEER X X X E * x

CACTTTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGATGGGGATCGCGTTT
GAAGGTGAATGCAT------ ACAGAGCTGATAAAGATTCT ---CCCTTATCTCAAAATAC
CACTTTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGGTGGGACATCCATTA
CACTTTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGGTGGTGGAAGGATAC
CACTTTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGGTGGTGGAAGGATAC

x R R KRN * EE P E LT x * x
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Figura 28 — Continuacéao.

---AGTTGACTTCATGTTGAATCTTGTGAGAATGTCCCATTT- -TATGTATCTACGTAGA
TGCTTTGAACCACCTTCCGGACTACATGAAATTGTGTTTTTTTGCGCTTTACAACTTTGT
AGGTCTTGGAGAGAAATTGAGCTTTGCGAGGGACAGCTTGGTAGCATCCTTCTTATGGAG
AGGTCTTGGAGAGAAATTGAGCTTTGCGAGGGACAGCTTGGTAGCATCCTTTTTATGGAG

————————————————— AGCCTCAATTCGCCTACTGCAGGAGAGTGCTCACAATCTCGAT
GATGGGCACGGTGCTCAAAA - - CCAAGAGACTATGGATGTAGCTTCT -- -ACATGGCTTT
TA--ATGAATTTGTTTATTACGTACTTGCATTACAGA- -AAGACTCTTCAGAATTCCAGA
CATGGGGATAGGGTCTGAGCCTCAATTGGCCTATTGCAGGAGAATAGTCACAATTGCAAT
CATGGGGATAGGGTCTGAGCCTCAATTCGCCTATTGCAGGAGAATAGTCACAATTGCAAT

wE EE EE

AGCCCTAATTACAGTGATTGATGACATTTATGATGTCTATGGAACATTGGATGAACTTGA
CTTGGAGGACA---A

AGCTCTAGTTACAGTGATTGATGACATTTATGATGTTTATGGAACTTTGGACGAACTTGA
AGCTCTAATTACAGTGATTGATGACATTTATGATGTTTATGGAACTTTGGACGAACTTGA

GCTATTCACTGATGCTGT------------------- TGaGAGTGGGACATCAATTATGC
CCACATGGCTTCCACAGCACCAACGGCTGATGAATTCCCAGAGT ------- GCAGTTTCA

GCTATTCACTGCTGCTGT TGAGAGGATTGTTGGCAAACTAATGTGGGACATCCATTATGE
GCTATTCACTGCTGCTGTTGAGAG------------------ GTGGGACATCCATTATGC

TTTGAAGCACCTTCCGGGC TATATGAAAATGTGTTTTCTTGCGCTTTACAACTTTGTTAA

TTTGAACCACCTTCCGGACTACATGAAATTGTGTTTTTTTGCGCTTTACAACTTTGTTAA
TTTGAACCACCTTCCGGACTACATGAAATTGTGTTTTTTTGCGCTTTACAACTTTGTTAA

TGAATTTGCTTATTACGTTCTCAAACAACAGGATTTTGATATGCTTCTGAGCATAAAAA -

TGAATTTGCTTATTACGTACTCAAACAACAGGATTTTGATATGCTTCGGAGTAATAAAAA
TGAATTTGCTTATTACGTACTCAAACAACAGGATTTTGATATGCTTCGGAGTATTAAAAA

aTGCAGGCTTGGCTTAATACAAGCCTACTTGGTGGAGGCGAAATGGTACCATAGCAAGTA

TTCATGGCTTGGCTTACTACAAGCCTGCTTAGTGGAGGCAAAATGGTACCATAGTAAGTA
TTCATGGCTTGGCTTAATACAAGCCGGCTTAGTGGAGGCGAAATGGTACCATAGTAAGTA

CACACCGAAACTGGAAGAATACTTGGAAAATGGATTGGTaTCAATAACGGGCCCTTTAAT

CACGCCAACGCTGGGAGAATTCTTGGAAAATGGATTGGTATCAATAGGAGGCCCTATGGGE
CACACCAACACTGGGAGAATTCTTGGAAAATGGATTGGTGTCAATAGCAGGCCCTATAGT

TATAaCGATTTCATATCTTTCTGGTACAAATCCAATCATTAAGAAGGAACTGGAATTTCT

TACAATGACTTCATACCTTTCTGGGACAAATCCAATCATTGAGAAGGAACTAGAATTTTT
AACAATGAGTGCGTACCTTTCTGGTACAAATCCAATCATTCAGAAGGAACTAGAATTTCT

AGAAAGTAATCCAGATATAGTTCACTGGTCATCCAAGATTTTCCGTCTGCAAGATGATTT

AGAAAGTAAT CAAGATATAATTCACTGGCCATTCAAGATTCTTCGTCTTCAAGATGATTT
AGAAAGCAATCCAGATTTCGTTCGCTGGTCATGCAAGATTTTTCGTCTTCAAGATGATTT
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Figura 28 — Fim.

GEEAACTTCATCGGATGAGATACAGAGAGEEGATGTTCCGAAATCAATCCAGTGTTACAT
GEEAACTTCGTCGEATEAGATACAGAGAGEEGATETTCCOARATCAATCCAGTGTTACAT

GATGARACTEE TGO TCGEAGEAAGTTECTCETGAACACATCGAGEATATGATEAGACA
GLATGARACTEETECCTCGEAGEAAGT TECTCETGAACACATCAAGEATATGATEAGACA

GATETGEAAGAAGGTEAATECATACAGAGCTGATAAAGATTCTCCCTTATCTCAAAATAC
GATETEEAAGAAGGTEAATECATACAGAGCTGATAAAGATTCTCCCTTATCTCAAAATAC

AGTTGACTTCATGT TGAATCTTGTGAGAATGTCCCATTTTATGTATCTACGTAGAGATGE
AGTTGACTTCATETTGAATCTTGTGAGAATGTCCCATTTTATGTATCTACACGGAGATGE

GLACGETECTCAAAACCAAGAGACTATGGATGTAGCTTCTACATGECTTTTTCAGCCCAT
GLACGETECTCAAAACCAAGAGACTATGGATGTAGCTTCTACATGECTTTTTCAGCCCAT

TOCCTTGRAGGACAACCACATEECTTCCACAGCACCAACGELTGATGAATTCCCAGAGTG
GOCCTTGRAGRACAAACACATEECTTTCACAGCACCAAAGGCTEGATGAATTCCCAGAGTG
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MSSSINPSTLVTSVNGFKCLPLTTNKAAIRIMAKNKPVQCLVSAKYDNLTVDRRSANYQP
MSSCINPSTLVTSINGFKCLPLATNKAATRIMAKNKPVQCLVSAKYDNLTVDRRSANYQP
MSSSINPSTLVTSVNGFKCLPLTTNKAAIRIMAKNKPLQCL-------------------
MSSCINPSTLVTSVNGFKCLPLTTNKAATRIMAKNKPVQCLVSAKYDNLTVDRRSANYQP

———————————————— DETYKRRAEELKGKVKTAIKDVTEPLDQLELIDNLQRLGLAYHF
SIWDHDFLQSLNSKYT-------- - oo e e oo - LELIDNLQRLGLAYRF
STWDHDFLQSLNSNYTDQTYRRRAEELKGKVKTATKOVTEPLDQLELIDNLQRLGLAYHF
———————————————— DEAYKRRAEGLKGKVKIAIKDVIEPLDQLELIDNLQRLGLAHRF
STWDHDFLQSLNSKYTDEAYKRRAEELKGKVKIAIKDVIEPLDQLELIDNLQRLGLAHRF

sk i ok R R R OR . 4

EPEIRNILRNIHNHNEKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFSGFKDDKVGFICD
ETEIRNILHNIYNSNKDYVWRKEMLYATSLELRLLRQHGYPVSQEVFNGFKDDQGGFIYD
ETEIRNILHNIYNNNEDYIWRKANLYATSLEFRLLRQHGYPVSQEVFSGFKDDKGGFICD
ETEIRNILNNIYNNNEDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGLKDGQGGFICD
ETEIRNILNNIYNNNEDYNWRKENLYATSLEFRLLRQHGYPVSQEVENGLKDDQGGFICD

DFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEMMITSNSKEEDVFVAEQAKRALELP
DFKGILSLHEASYYSLEGESIMEEAWQF TSKHLKEVMIRKSMY - - - - - - - - - - oo -
DFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEMMIISNSKEEYVFVAEQAKRALELP
DFKGILSLHEASYYSLEGESIMEEAWQF TSKHLKEVMI - SKSKEEHVFVAEQAKRALELP
DFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEVMI - SKSKEEHVFVAEQAKRALELP

R

LHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQAIYQEELKDISGWWKDTGLGE
LHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQAIYQEELKDISG---------
LHWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQAIYQEELKDISGWWKDTGLGE

AVERIVGKLMWDIHYALNHLPDYMKLCFFALYNFVNEFAYYVLKQQDFDMLRSNKNSWLG
---------- WOIHYALNHLPDYMELCFFALYNFVNEFVYYVLALQKDSSEFQIES----
AVER------ WOIHYALNHLPDYMKLCFFALYNFVYNEFAYYVLKQODFDMLRSIKNSWLG

LIQAY LVEAKWYHSKYTPKLEEYLENGLVSITGPLIITISYLSGTNPIIKKELEFLESNP

LIQAGLVEAKWYHSKYTPTLGEFLENGLVSIAGPIVTMSAYLSGTNPIIQKELEFLESNP

DIVHMSSKIFRLODDLGTSS -~ - = === == === === ==smmomoaoomo oo
------------- LSQNKRSDE IQRGDVPK STQCYMHE TGASEEVAREHTEDMMRQMWKK
DIIHWPFKILRLQDDLGTSSDE IQRGDVPKSIQCYMHE TGASEEVAREHTEDMMRQMWKK

VNAYRADKDSPLSQNTVDFMLNLVRMSHFMYLRRDGHGAQNQE TMDVASTHLFQPIPLED
VNAYRADKDSPLSQNTVDFMLNLVRMSHFMYLRRDGHGAQNQE TMDVASTHLFQPIPLED

VNAYRADKDSPLSQNTVDFMLNLVRMSHFMYLHGDGHGAQNQE TMDVASTHLFQPMPLED

-------------------- 393
NHMASTAPTADEFPECSFS* 321
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Figura 29 — Alinhamento das sequencias de proteina dos genes “orangel.1t03904.1”
(“Valéncia”), “orangel.1g043404m” (“Pineapple”), “Cg3g004050.1”
“Cm257260.1” (C. medica), “MSYJ216420.1” (C. reticulata).
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CTTGTACAAACTTATTTTGTACAAACTGATGTGGCATGATAAGATTGGTTGAATTAAATA

------------------------------------- GATGTACGAGGTTATATATATAT
------------------------------------- GATGTACGAGGTTATATATATAT

CATGAAAAAGTATGACTATTTTTTGCCTCCAGATTTGGGTTCATAGTTTTGATACATACA

ATAGGCAGAGG- - -AGAAGTTCATGTGATTTATTTTTCGTACTCATTTTTTCTGAGTTCG
ATAGGCAGAGG- - -AGAAGTTCATGTGATTTATTTTTCGTACTCATTTTTTCTGAGTTTT

TTTGCAGTATAATTTTGAGTAGACATCTACCTGCCCAGTCTACTTTTTGTTGATAATTAT
GCTCCCACTAACTTTTGAGTTGACATCTACCTGCCCAaTCTACTTTTTGTTGATAATCAT
CATGCAAATAAAGGAA- - --- AAAGGGTGCATG------ CAAGTAATGGTTAAAAACAAG
GAAAGCGTTTAATTTT----- TAAGTCTTAATA------ GTACAAAAGTATTTTATTCAT

TTTGAAATTTAT----- TAATTTGTTAT - -CCGCAAACGTACTTTATAACTGTAACAAAT
TTTGTAATTTAT----- TAATTTGTTTT - -CCGCAAAAGTACTTTATAACTGTAACAAAT
ACATTGGAAGCGT - -GCAAGTATGGGT TGGGGTAAGATGGATTTGAAATTTTTGAAAATA
TTGGEGEEAAAAAAAAGGAGTACATCATACTGTGCGAACGAGGTCAATATTGTACCAGAA

ATAATTTCGATGTTAGTCCTCAACATTAAGATATTGTTTGC - -AACT----TTTTGTTCC
AGAATTTCGATGTTAGTCCTCAACATTAAGATATTGTTTGE - -AACT - - --TTGTATGCC
GGG---ACGA---------mme oo AAATTTTAGGAAGTGGATTTAAAGGTA
GAC- - -ACGTACATCATCCATACATTCCGATGAATGTTGTATAATCTTTATTTATTTATC

TTTTTTT-TTTTTTCCTTAAACTTACTTTGTGTAATCTTATTTCCG- -CATAAAACAAGA
TIIT------- TTTCCTTAAACTTAGTTTGTATATTCTTATTTCTC - -CACAAAACAAGA

GGGTCAGGTATTGCATTGCATACTTGGGGEGEAAAGGGGAAATATCAAATTTAATCATGA
TITTTITT----- TTCCTGCATACAAATTTTTTAAAGAGTCTTTCAATAAACTACACAATA

TTTTAATG- - -TAATAAATAGAACTTTTATTAGTAGAATTGAATTTATGAAT-TTCTTGT
TTTTAATG- - -TAATAAATAGAACTTTTATTAGTAGAATTGAATTTATGAAT-TTCTTGT

AATGCACGCAGAAATGACAAGA-AATTCATAAATTCAATTCTACTAATAAAAGTTCTATT
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Figura 30 — Alinhamento das sequencias promotoras dos genes “orangel.1t03904.1”
(“Valéncia”), “orangel.1g043404m” (“Pineapple”), “Cg3g004050.1”
“Cm257260.1” (C. medica), “MSYJ216420.1” (C. reticulata).
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Figura 30 — Continuacéao.

CATTTCTGCGTGCATTTATTGTGTAGTTTA-TGGAAAGACTCTTTCAAAAATTTGTATGC
TATTTCTGCGTGCATTTATTGTGTAGTTTA-TAGAAAGACTCTTTAAAAAATTTGTATGC

TATT---ACATTARAATCTTGTTTTATGTAGAAATAAGAATATACAAAGTAAATGTAAGG

AGGAAAAAAAGAAAAAGAAAAAATAAATAAATCA- - - - - - - - - - TCCGAATGTGTAT
AGGAAAAMMANGATAAATAAMAAASGAT TATACAACATTCATCCGAATGTATGGATGAT

AAGAAMAAAGG - - -CATACAAAGTTGC -AAACAATATCTTAAT

GTATGTGTCTTCTGGCACAAAATTGACCTCGT -TCGCACAGTATGATGTACTCCTTCCAA
GTATGTGTCTTCTGGEaCAATATTGACCTCGT -TCGCACAGTATGATGTACCCCCCCCC
———————————————— ACAATAATGACCTCGT-TCGCACAGTATGATGTACTCCTTTTTT

CGAAATTCTATCTGTTACAGTTATAAAGTACTTTTGCGGAAAACAAATTAATARAT - ---

CCCAACAACCCCCCCCCCCCCCCCCCCATATGAATAAAAATATC-TTTGTACTATTAAGA

o = aacaaaaaaaGAaTAAASTATC-TTTGTACTATTAAGA
L 1 CCCCCCAAATGAATAAMATACC -TTTGTACTATTAAGA
TTCAA- - mmmmmmmeem e - AATGATTATCAACAAAAAGT TGATTGGAGATAATGGAT

CTTAAAAAATTAAACGCTTTCAAAACTCAGAAAAAAATGAGTAAGAAAAATAAATCACAT
CTTAAAAAT -TAAACGCTTTCAAAACTC - AGAAAAAATGAGTAAGAAAAATCAATCACAT
CTTAAAAAT -TAAACGCTTTCAAAACTC -AGAAAAAATGAGCACGAAAMATAMNTCACAT

TTTAATATATTGTAGATTGTGATAA-TT----------- TGTAATAATTTCAAAAAACTT
GAACTTCTCCTCTGCCTATATATATGTATATTTATATATATATAACCTCGTGCATCACCA
GAGCTTCTTCTCTGCCTATATAT----—----- ATATATATATAACCTEGTACATCACCA
GAACTTCTCCTCTGCCTATATAT----—----- ATATA--- - - e -

CAAACCACAGAATAATTTGAGAATCTTTGCCAAGTATAACTGTAAGCTAGCTTACACTAC
CAAACCATAGATTAATTTGAGAATCCTTCCCAAGTATACCTGTAAGCTAGCTTACACTGC

ATCTGTATATCCARTGT — -~ - - oo
ATCTGTATATCCAATGTCTTCTTGCATTAATCCCTCAACCTTGGCTACCTCTGTAAATGG
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Figura 31 - Alinhamento das sequéncias codificadoras dos genes “orange1.1t04362.1

(“Valéncia”), “orange1.1g045966m” (“Pineapple”), “Cg3g004130.1”
“Cm249680.1” (C. medica) “MSYJ216420.1” (C. reticulata).
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Figura 31 — Continuacéao.

ATCATGGAGGAGGCCTGGCAATTTACTAGTAAACATCTTAAAGAAGTGATGATCAGCAAG
- - -ATGGAGGAGGCCTGGCAATTTGLCAGTAAACATCTTAAAGAAGTGATGATCAGCAAG
ATCATGGAGGAGGCCTGGCAATTTACCAGTAAACATCTTAAAGAAGTGATGATCAGCAAG

AACATGGAAGAGGATGTATTTGTAGCAGAACAAGCGAAGCGTGCACTGGAGCTCCCTCTG
AGCAAGGAAMAGCATGTATTTGTAGCAGAACACGCAAAGCGTGCACTGGAGCTCCCTCTG
AGCAAGGAAGAGCATGTATTTGTAGCAGAACAAGCGAAGCGGGCACTGGAGCTCCCTCTG

CATTGGAAAGTGCCAATGTTAGAGGCAAGGTGGTTCATACACATT TATGAGAGAAGAGAG
CATTGGAAAGTGCCAATGTTAGAGGCAAGGTGGTTCATACACGTTTATGAGAAAAGAGAG
CATTGGAAAGTGCCAATGTTAGAGGCAAGGTGGTTCATACACGTTTATGAGAAAAGAGAG

GACAAGAACCACCTTTTACTTGAGCTCGCTAAGATGGAGT TTAACACTTTGCAGGCAATT
GACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAGTATAACACTTTGCAGGCAATT
GACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAGT TTAACACTTTGCAGGCAATT

TACCAGGAAGAACTAAAAGAAATTTCAGGETGGGACATCAATTATGCTTTGAAGCACCTT
TACCAGGAAGAACTTAAAGACATTTCAGTGCAGGCATTTGCACCAGAAAATGACTCCAAG
TACCAGGAAGAACTTAAAGACATTTCAGEETGGET - - - oo oo oo oo

CC----- GGGCTATATGAAAATGTGTTTTCTTG------- CGCTTTACAACTTTGTTAAT
AAATCTCAGGATACAGGCCTTCAAGAGAAATTGAGCTTCGCGAGGGACAGCTTGGTAGCA
- - --GGAAGGATACAGGTCTTGGAGAGAAATTGAGCTTTGCGAGGGACAGCTTGGTAGCA

GAATTTGCTTATTACGTTCTCAAACAAC-AGGATTTTGATTTGCTTCTGAGCATAAAALA
TCTTTCTTATGGAGCATGGGGATAGGGTCTGAGGCTCGATTCGCCTATTGCAGGAGAATA
TCCTTTTTATGGAGCATGGEGATAGGGTCTGAGCCTCAATTCGCCTATTGCAGGAGAATA

—————————————— TGCACCCATTCCCTTGGAGGACAAACA-CATGGCTTTCACAGCATC
GTTACAATTGCAATAGCTCTAATTACAGTGATTGATGACATTTATGATGTTTATGGAACT
GTCACAATTGCAATAGCTCTAATTACAGTGATTGATGACATTTATGATGTTTATGGAACT

TCCTGECACCAMAGECTGA - - - - - - oo ool
TTGGACGAACTTGAGCTATTCACTGCCGCTGTTGAGATGTGGGACATCAATTATGCTTTG
TTGGACGAACTTGAGCTATTCACTGCTGCTGT TGAGAGGTGGGACATCCATTATGCTTTG

AACCACCTTCCGRACTACATGAAATTGTGTTTTTTTGCGCTTTACAACTTTGTTAATGAA
AACCACCTTCCGRACTACATGAAATTGTGTTTTTTTGCGCTTTACAACTTTGTTAATGAA
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Figura 31 — Fim.
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TTTGCTTATTACGTACTCAAACAACAGGATTTTGATATGCTTCGGAGTATTAAAAATTCA
TTTGCTTATTACGTACTCAAACAACAGGATTTTGATATGCTTCGGAGTATTAAAAATTCA

TGGCTTGGCTTAATTCAAGCCTACTTAGTGGAGGCAAAATGGTACCATAGTAAGTACACA
TGGCTTGGCTTAATACAAGCCGGCTTAGTGGAGGCGAAATGGTACCATAGTAAGTACACA

CCAACACTGGGAGAATTCTTGGAAAATGGAT TGGTATCAATAGCAGGCCCTATAGTAACA
CCAACACTGGGAGAATTCTTGGAAAATGGAT TGGTGTCAATAGCAGGCCCTATAGTAACA

ATGAGTGCGTACCTTTCTGGTACAAATCCAATCATTCAGAAGGAACTAGAATTTCTAGAA
ATGAGTGCGTACCTTTCTGGTACAAATCCAATCATTCAGAAGGAACTAGAATTTCTAGAA

AGCAATCCAGATTTAGTTCACTGGTCGTGCAAGATTTTTCGTCTTCAAGACGATTTGGGA
AGCAATCCAGATTTCGTTCGCTGGTCATGCAAGATTTTTCGTCTTCAAGATGATTTGGGA

ACTTCAACGEATGAGATACAGAGAGEEGATGTTCOGAAATCAATCCAGTET TACATGCAT
ACTTOETCGEATGAGATACAGAGAGEEGATETTCOGAAATCAATCCAGTET TACATGCAT

GAAACTEGETECCTCGGAGGAAGTTEGLTCGTAAACACATCAAGGATATGACGAGACAGATG
GAAACTGETECCTOEGAGGAAGTTECTCGTCAACACATCAAGGATATGATEAGACAGATG

TEGAAGAAGETGAATGCATACAGAGCTGATAAAGATTCTCCCTTATCTCARRATACAGTT
TEEAAGAAGETGAATGCATACAGAGCTGATAAAGATTCTCCCTTATCTCAARATACAGTT
TEEAAGAAGETGAATGCATACAGAGCTGATAAAGATTCTCCCTTATCTCAAACTACAGTT
TEGAAGAAGETGAATGCATACAGAGCTAATAAAGATTCTCCTTTATCTCARACTACAGLT

GACTTCATGTTGAATCT TG TGAGAATGTCCCATTTTATGTATCTACGTGRAGATGEGECAL
GACTTCATGT TGAATCT TG TGAGAATGTCCCATTTTATGTATCTACACGGAGATGEECAL
GACTTCATCTTGAATCTTGTGAGAATGTCCCATTTTATGTATCTAGATGEAGATAGGCAT
GACTTCATGTTGAATCTGETGAGAGCGTCCCATTTTATGTATCTACATGEAGATEEGCAT

GETGCTCAAAACCAAGAGACTATGEATGTAGCTTCTACATGECTTT T TCAGCCCATTCCC
GETGCTCAAAACCAAGAGACTATGGATGTAGCTTCTACATGECTTT T TCAGCCCATGECCC
GRAATTCGAAACCAAGAGAATATGEATGTAGGTTTTACATGRCTTTTTCAGCCOGTTOCG
GETETTCAAAACCAGGAGACTATGEACGTAGCGTTTACATTGCTTTTTCGECCCATTOCC

TTGGAGGAGAAACACATGECTTTCACAGCACCAAAGGLTGATGAATTCCTAGAGTECAGT
TTGGAGGACAAACACATGGCTTTCACAGCACCAAAGGCTGATGAATTCCCAGAGTECAGT
TTGEAGGACAAACACATGECTTTCACAGCATCTCCTRRCACCAAAGECTGA
TTGGAGGACGAAGACATGETTTTCACACCATCTCTOGGTACCAAAGELTG- - -~ - - -

————————— 282
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Pineapple @ -----ommmmmmm e 5]
Valencia = = @ @ c--cmmmmm e e
Medica 8
Maxima e
Reticulata MSSCINPSTLVTSVNGFKCLPLTTNKAAIRIMAKNKPVQCLVSAKYDNLTVDRRSANYQP 60
Pineapple @ -----ommmmmmm e 5]
Valencia = = @ @ c--cmmmmm e e
Medica @ ----------- TLVTSDEAYKRRAEELRGKVKIAIKDVIEPLDQLELIDNLQRLGLAHRF 57
Maxima = =0 cmmmemm e e
Reticulata SIWDHDFLQSLNSKYTDEAYKRRAEELKGKVKIAIKDVIEPLDQLELIDNLQRLGLAHRF 128
Pineapple @ -----ommmmmmm e 5]
Valencia = = @ @ c--cmmmmm e e
Medica ETEIRNILNNIYNNNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGFKDDQGGFICD 117
Maxima = = 0 cmmeemm e e
Reticulata ETEIRNILNNIYNNNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGLKDDQGGFICD 188
Pineapple = @ -----omommmmm o e
Valencia — = @ —-cmmmmmmmm e e
Medica DFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEVMISKNMEEDVFVAEQAKRALELPL 177
Maxima 00 o—eememmeeeeeooo- MEEAWQFASKHLKEVMISKSKEKHVFVAEHAKRALELPL 39
Reticulata DFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEVMISKSKEEHVFVAEQAKRALELPL 248
Pineapple = @ -----omommmmm o e
Valencia — = @ —-cmmmmmmmm e e
Medica HWKVPMLEARWFIHIYERREDKNHLLLELAKMEFNTLQATYQEELKEIS-----—----- 226
Maxima HWKVPMLEARWFIHVYEKREDKNHLLLELAKLEYNTLQAIYQEELKDISVQAFAPENDSK 99
Reticulata HWKVPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQAIYQEELKDISG---------- 298
Pineapple 8
Valencia 8
Medica 226
Maxima KSQDTGLOEKLSFARDSLVASFLWSMGIGSEARFAYCRRIVTIATALITVIDDIYDVYGT 159
Reticulata WWKDTGLGEKLSFARDSLVASFLWSMGTIGSEPQFAYCRRIVTIATALITVIDDIYDVYGT 358
Pineapple 8
Valencia 8
Mediea @ 0 ------------ GWDINYALKHLPGYMKMCFLALYNFYNEFAYYVLKQQDFDLLLSTKNA 274
Maxima LDELELFTAAVEMWDINYALNHLPDYMKLCFFALYNFYNEFAYYVLKQQDFDMLRSIKNS 219
Reticulata LDELELFTAAVERWDIHYALNHLPDYMKLCFFALYNFYNEFAYYVLKQQDFDMLRSIKNS 41@
Pineapple 7
Valencia 2
Medica PIPLEDKHMA-------- FTASPGTK= -~ ============m=mm == e e mmems 293
Maxima WLGLIQAYLVEAKWYHSKYTPTLGEFLENGLVSIAGPIVTMSAYLSGTNPIIQKELEFLE 279
Reticulata WLGLIQAGLVEAKWYHSKYTPTLGEFLENGLVSIAGPIVTMSAYLSGTNPIIQKELEFLE 478
Pineapple SNNIPDIIQWSSKIFRLQDDLGTSTDELKRGDVIWKSIQCYMHETGYSEELAREHIKDLMR 67
Valencia ~ @ c--mmmmmemmmmmm e 8
Medic@ 0 e oo 293
Maxima SN--PDLVHWSCKIFRLQDDLGTSTDEIQRGDVPKSIQCYMHETGASEEVARKHIKDMTR 337
Reticulata SN--PDFVRWSCKIFRLQDDLGTSSDEIQRGDVPKSIQCYMHETGASEEVAREHIKDMMR 528
Pineapple OMWKKVNAYRANKDSPLSQT TADFMLNLVRASHFMY LHGDGHGVONQE TMDOVAFTLLFRP 127
Valencia - MHKKVNAYRADKDSPLSQTTVDF ILNLVRMSHFMY LDGDRHGIRNOQENMDVGF THLFQP 59
Medica =~ = @ cmemmmmmmmmmmmmmmmmmmm 293
Maxima QMHKKVNAYRADKDSPLSONTVDFMLNLVRMSHFMY LRGDGHGAQNQE TMDVASTHLFQP 397
Reticulata OMWKKVNAYRADKDSPLSONTVDFMLNLVRMSHFMY LHGDGHGAQNQE TMDVAS THLFQP 588
Pineapple IPLEDEDMVFTPSLGTKG*----- 145

valencia VPLEDKHMAFTASPGTKG*----- 77

Medica = 0 oc---emmeeeiomooooo-o-- 293

Maxima IPLEEKHMAFTAPKADEFLECSLS 421

Reticulata MPLEDKHMAFTAPKADEFPECSFS 612

Figura 32 - Alinhamento das sequéncias de proteina dos genes “orange1.1t04362.1”
(“Valéncia®), “orange1.1g045966m” (“Pineapple”), “Cg3g004130.1” (C. maxima),
“Cm249680.1” (C. medica) “MSYJ216420.1” (C. reticulata).

105



Valencia
Pineapple
Medica
Maxima
Reticulata

Valencia
Pineapple
Medica
Maxima
Reticulata

Valencia
Pineapple
Medica
Maxima
Reticulata

Valencia
Pineapple
Medica
Maxima
Reticulata

Valencia
Pineapple
Medica
Maxima
Reticulata

Valencia
Pineapple
Medica
Maxima
Reticulata

Valencia
Pineapple
Medica
Maxima
Reticulata

Valencia
Pineapple
Medica
Maxima
Reticulata

Valencia
Pineapple
Medica
Maxima
Reticulata

Valencia
Pineapple
Medica
Maxima
Reticulata

Figura 33 - Alinhamento

-TCCTCCCAGTGTTGGTGTGTACTTACCAAGCCACTGATGCACATGACACAGAALRATAAA
STCTCTATGATTGGATATTGTTATTAATCATTCTCTTT-AC--TTTTCCCTTC-AGCTTT
TTGGATATACAGATGTAGTGTAAGCTAGCTTACAGTTATAC------- TTGGC-AAAGAT
TGTAATAAATAGAACTTTTATTGGTAGAATTGAATTTATGA- -ATTTCTTGTCATTTCTG

ACTAGTCACAATTTATAATTTTTGAGACAAAAACATCGTAATTTAAARAGGATAAATCAA
TCTGCTTGTCTTTGATATGTTTCACC-CTGCGGCGTTTAATTTTTGATATGTTCC-- - --
TCTCAAATT--ATTCTATGGTTTGTG-GTGATGCACGAGGTTTTATATATATAAATATAC
TGTGCATTT--ATTGTGTAGTTTATG-GAAAGACTCT ------ TTAAMAAATTTGTATGC

AGGAAAGGAACGGCAGGAGAGGTAAA-ATT -AATATTTTGCGTACTGCT -~ -TTTTTAAT
- - - AMATTTCCAATGTAAAAAACTGAACAAAT TAATTAGGATAACAAA - - - - - - - - -~
ATATATATAGGCAGAGGAGAAGTTCATGTGATTTATTTTTCTTACTCATTTTTTTCTGAG
AGGAAAAAAAGAAAAAGARAANT AAATARA - - - - -~ - oo

ACTCCGAAGCATATCAAAATCCTGTTGCTTGAGTATGTAACATATGTGAATTTCAAAATG
777777777777777777777777777 AATG- - - AMAAAAAAATAATCATTGTACTAAT -
TTTTGAMAGCGTTTAATTTTTAAGT - -CTTA- - -ATAGTACAAAGATATTTTTATTCATA

TGGGGEGGEEEGETTGGAAGGAGTACATCATACTGTGCGAACGAGGTCAATATTGTGCCA
——————————— GATTATACAACATTCATCCGAATGTGCGGATGATGTATGTGTCTTCTGT

- - AAAACATGCACGTGTGAGAGAGAGTGAAGGGAAGC TGCCAAACCGACCCAA-CTACA
- - -CAGAAAGTCATGATCCCAAATTGAAGATGGGTAGCTTGCTGAT - - -~ -~ - - - - -~
CAAGACACATACATCATCCACACATTCCGATGATTTATTTCTTTTTCTTT - -
CACAATATTGACCTCGTTCGCACAGTATGATGTACGCCTTCCACCCCCCCTCCCCLCCCC
-ACAATAATGACCTCGTTCGCACAGTATGATGTACTCCTTTTTT T - - - -

S = * L I ®

GTCCGGAAAACCCEACCCGGAACCCGRAACCTTGACCCGGCCATAACTCCCATTT----C
——————————————————————————————————————————— TTTCTAACAATTGTTGG
——————————————————————— TCTTTTTTTTCCTGCATACAAATTTTTTAAAGAATCT
CTCCCCCC-CCCCCCATGTGAATAAAATACTTTGTACGATTAAGACTTARAAATTAAACG
————— TTC-CCCCCAAATGAATAAAATACCTTTGTACTATTAAGACTTAAAAATTAAACG

£l £

CGGCCACAGTTTCGGCCGATCTTGGTA- -~ - = - s mm e e e e e e

ATTACCAAGCTGGGECGCAGACTGLCC - - - - TGTATTCATTCAC
TTCCATAAACTACACAATAAATGCACGCAGAAATGACAAGAAATTCATARATTCAATTCT
CTTTCAAAACTCAGAAAAAAATGAGTAAGAAAAATAA- - ---- ATCACATGAACTTCTCT

CTTTCAMACTCAGAAAAMAT -GAGCACGAAAAATAA - - - - - - ATCACATGAACTTCTCC

—————————————— CCAATCTGAAGCTTAGAAGCCGAACGTCGTTCCCCTGCCATCCTTG
TCTGATGGTTGCTCTATTTGTGGAAAGTAGTGGAGGACA-CTTGAAACCATTTAAACAAG
ACTAACAAAAGTTTTATTTATTAC-ATTAAAATCTTGTT-TTATGCGGAAATAA- - - - -
G---CCTATATATATGTATATGTATATATATATATAACC -TCGGGCATCACCAC-
TCTGCCTATATATATATA- - - - - e

TCGCCGAAAACCAACC———-- GGACCGCCGRAGATCGAAGCTTGAAACCCGCGACTGTTT
TAGTGAAGGCTGATGGGATGETGCAAGAAGACATTGGATGGATGTAAGCTCACTGTTTTT
AAAAAAAAGGAACACAAAGTTG

(“Valéncia”), “orange1.1g045966m” (“Pineapple”), “Cg3g004130.1”
“Cm249680.1” (C. medica) “MSYJ216420.1” (C. reticulata).
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Figura 33 — Fim.
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-CACTTTGCTTCGCCGGGATTTTCGCCGGTTTTGGGTGACACGACCGRTTGGATCCTGTT
CTAATGCGCTTCAAATAACCTTTTTG-ATAAGCTGCTAAATTAATCTATGGTTTTTECTT
————————————— CAMACAATATCTTAATGTTG- - -AGGACTAA-CATCGAMATTCTATT
CAGTACATCTTAATATCCAATGTCTTCTTGCATTAATCCCCCAA-CCTTGGTTACCTCTG

CCCCAC-GACTCCCTCTTCCATTTCCGACCATCCATAGGCACCGAGAGTCACTGTT----
TTECTTTCTTECCGTTTTHETTHEAAG - - - ——————- G--TGCAAGCTTGTGTATATATA
TGTTAC-AGTTATAAAGTACTTTTGCGGAAAATAAATT - - AATAAATTTCAAAATAATTA
TAAATG-GTTTCAAATGTCTTCCTCTTGCAACAAATAG- -AGCAGCCGTCAGAATC---A

————————— CT-----TCCGCCGGETCGAT---TGTTGGAATTCACGGCTGCCGAG-CTCG
GAGAAAGGAGATTGTGTATCCACGTCTTTEATTTTTCTTATTGATCATATCATAT-ATCA
TCAACAAAAAGTAGACTGGGCAGGTAG----- ATGTCTACTCAAAAGTATACTG--CAAA
TGGCCAAAAATAAGCCAGTCCAATGCC----- TTGTCCGCGCCAAATATGACAATTTGAC

ATTCCGGCGCCGTTGLCGCGCGTTGGATCTCACCGCCG-GTACCATTGAAC-TCAGCGTG
TCTAGAGCAGAGGTTTATTGTGTGT TAAAAGTTATTAATGTCTAATTAATT-TTTTECTT
TGT------- ATGTACCGAAACTATGAACCCAAAGCAGGAGGCAAACAATAGTCATACTT
AGTTGATAGGAGATCAGCAMCTACCAACCTTCAATTTGGGACCATGATTTTTTGCAGTC

ATTGGAACTTTCAG- -ATTTGAGCTTCCTAGCCAGCGTTGACC- - - -ATATTCCGGTGAC
TTTCAGACGTTGGAGTATTTTECTTTECTTTTTAATTTTAAATGCGCTTGGGAAAGTATC
TTTCATGAG--GGA--ATTCTAACTTGCTAATGCATGTGTTTATAATAATCAACGATGTC
ATTGAATAGCAACT - -ATACGGTATTCTTATTATAATTGTTATTATTACGTATTAATTTC

CGTTGAC---------- CGGCAAGGGCATTTTGGTAATTTCACACTATGAGGGCAATTTT
ATTTGTTTTGTGTTTAGTTTGAATGGATTTAAAAATTATTCAAATCTGAATTCATATGC
GAT-ATT-------- TCTTTATAATACT---======-=-- CACAGTGAACAGAAACGT-
CTTTGTT-------- CATTTCAAATTGG------------- CACCATGAATAGCTAAAAA

GTAATTTCTGAGCATGTGGATATTTTAGTAATTCCTAGAATTGAGGATTGGGTGTA- - - -
ATAATTGATATATATATATATTTTGGGGGGTAAAGTCGTTEATTTTTCTGGATGAAAAAC
————————— GTAGAAGCATGTGTTTAATAATCAACGAAACTATTTCTATAAGTGTCATAG
CTAAATGCTGTGCGTGTACAGGATGAATCATACAAAAGACGAGCAGAAGAGCTGAA-GGG

—————————— ATTACGATTCCGAGGGTAATTCG- - -GTGATGTACGATTTCAGAGTATGT
ATCTAAAACCTTAATAATTTTCATTT-- - -TTGCCACTGT - - -AAAAATTATATATACTT
ATCACCAAAAACAATGTTTAAAAGTTCTTTTAATCTCTATATTTTGAGTTTTGTATATTT
AAAAGTAATGATAACGATTAAG-GAT-- === - - ---- GTAACCGAGCCTCTGRATCAGT

GTTAA-------- TGATTTACGGACTCAAGGGCATTTTAGTAAT - - -TTTATGGAC----
GTTATT----- TATTTTATACGATTTCCCGGGATTTCTgcTTGGCAACGACCAGTCAAGA
TTTAATTCCTATATTTTTAAARATATCTTAAAGTTCCTTGTCGTTAAAATATTGAT----
TGGAGCTRATTGATAACTTGCAAAGACTTGGATTGGCTCATCGTTTTGAGACTCAG- - - -

Bl ]
TGACAAGATTGTCAGAAAGGATTAAGTACTAAGTACCCCAAAAAAG - - - - - TATTATTA
--------- AC— e TCTA---
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Clementina ---ATGGCTTGCAGTAACAACTCAATAGTTG----------- === = - oo oo 28
Pineapple  cmm e ot m e 2]
Valencia = = @ —---ommommmmemmmim - e
Medica e
Maxima e
Reticulata ATGTCTTCTTGCATTAATCCCTCAACCTTGETTACCTCTGTAAATGGTTTCARATGTCTT [51z)
Clementing = oo cm oo s s oo 28
Pineapple @ ----mommmo oo e
Valencia e
Medica e
Maxima e
Reticulata CCTCTTACAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCAGTCCAATGC 128
Clementina CTTGTAATG------- GCTCCAATGATCCGTTGCAACGGCGGTCAGCCAATTACCATGCG 81
Pineapple = - -e oo i oo e
Valencia = = @ -----mmmmmmmimm i e
Medica = = @0 @ cmmmmmeimm oo e
Maxima = = = @ oo - e
Reticulata CTTGTCAGCGCCAAATATGATAATTTGACAGTTGATAGGAGATCAGCAAACTACCAACCT 188
Clementina AGTATTTGGAACCCTGAACTCATAGAGTCCTTTACCACTCCTTATACTTACGAGTTGTAT 141
Pineapple m oo oo 5]
Valencia = = @ @ —----mmmmmmi oo e
Medica - ATGTCTTCTTGCATTAATCCCTCAACCTTGGTTACCTCTGATGAAGCATAC 51
Maxima = = = 0 @ cmomemmemmmmm e e
Reticulata TCAATTTGGGACCATGATTTTTTGCAGT CGCTGAATAGCAAGTATACGGATGAAGCATAC 248
Clementina GCCAACAGATTAGATGAGTTGAAGCAAAAGGCTAAAGATTTGTTTGCATCCGCCAAAGAA 281
Pineapple  c--o oo e
Valencia = = @ ----ommommmmimm i e
Medica AAAAGACGAGCAGAAGAGCTGAGGGGAAAAGTGAAGATAGCGATTAAGGATG- - -TAATC 168
Maxima = = s s e m e e 5]
Reticulata AAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGATAGCGATTAAAGATG- - -TAATC 297

Figura 34 - Alinhamento das sequéncias codificadoras dos genes “orange1.1t04363.1”
(“Valéncia”), “Ciclev10017785m” (C. clementina), “orangel.1g045966m” (“Pineapple”),
“CgUng021700.1” (C. maxima), “Cm249680.1” (C. medica), “MSYJ216420.1" (C. reticulata).
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Figura 34 — Continuacéao.

AGCACTAGTGAACTATTAAAGCTAACTGACTCGGTGCAGAAGT TGGGAGTGGCATACCAT

TTTGAGACTGAGATTAGGAACATATTGAATAATATCTACAACAATAATAAAGATTATAAT

GCTACCATCAAAGATCTTAATGCAACGTCACTGCATTTTCGCCTTCTACGTGAACACGGE

TGGAGAAAAGAAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATGGC

CATCCAGTTAGTACAGGTGTGTTTGATAAATTCAGAAAAAGGGACGGGAGGTTCCATGAC

TATCCTGTTTCTCAAGAGGTTTTCAATGGT TTAAAAGACGACCAGGGAGGCTTCATTTGT

AATTTACGAGAAGACATAGAAGGGCTTTTGAATTTATTTGAAGCTTCATTCCTTGGAATT

ATGATCAGCAAGAGCAAGGAAGAGCATGTATTTGTAGCAGAACAAGCGAAGCGGGCACTG

GACATCCCTTCATATTGGAGGATGCCAAGAAT TGAGGCTCAGAACTTCATCARATTATAC

GAGCTCCCTCTGCATTGGAAAGTGCCAATGT TAGAGGCAAGGTGGTTCATACACGTTTAT

CCCACAGATGATGAAAGCAGTCCAATTTTGCTGACTCTAGCCAAGTTGGATTACAATTTA

GAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGTTGGAGTTTAACACT

GTACAATCCATACACCAACAAGAACTGAAGGAGT TGGCAAGGTGGTGGAGTAATCTGGGET

TTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGGTGGTGGAAGGATACAGGT
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Figura 34 — Continuacéo.

TTTAAAGAGAAACTAAGTTTTGCCAGAGACCGGTTGATGGAAAATTATTTGTTGGTGATG

GGCCTTTGTTTCAAAGCACAGTTTTCTAAGTGCAGAATTGGE------ -~ CTCACAAAAT
GGEGATAGGATCTGAGCCTCGATTGGCCTACTGCAGGAGAATA- - - ----- CTCACAATCT
GAATTTGCTTA----- TTACGTTCTCAAACAACAGGATTTTGATTTGCTTCTGAGCATAA
GGGGTAGGGTCTGAGCCTCAATTCGCCTATTGCAGGAGAATA - - - - - - -~ GTCACAATTG
GGEGATAGGGTCTGAGCCTCAATTCGCCTATTGCAGGAGAATA-------- GTCACAATTG

TTGTATGCATATTAACTGCGATTGATGACATTTATGATGTATATGGATCAATAGATGAGC

AAAATGCACCCAT TCCCTTGEAGG - - == = <= == == === - —mmmmmmcmm e ACAAAC
CAATAGCTCTAATTACAGTGATTGATGACATATATGATGTTTATGGAACTTTGGACGAAC
CAATAGCTCTAATTACAGTGATTGATGACATTTATGATGTTTATGGAACTTTGGACGAAC

TTGAACTCTTTACAGAAGCAGTGAAAAGTTTTCCACCATCTTATATATTATCCTTTTGTT
TTGAGCGATTCACCGATGCTGT TGAGAGG---------=-==-----=-==——-~-~~—~---
ACATGGCTTTCACAGCATCTCCTGGCACC- - -~ - - === - - m o mmm e oo m oo
TTGAGCTATTCACTGCTGCTGTTGAGAGG-- - - - - - - - - - - ommm e oo oo
TTGAGCTATTCACTGCTGCTGT TGAGAGG---------=-==-----=-==——--~~—~---

TTATGGGGATTTCCCCTAAAATCCGGTGGGAAATTGGGGCAGTACTGGAGGAGCTGCCAG

ACTACATGAAATTGTGTTTTTTTGCGCTTTACAACTTTGTTAATGAATTTGCTTATTACG

TTATGAAAATTCATGGCCTCAATACTCTATCCTACATTAAGAAAGAGTGGGAAAATCTGT

----------------------------------------- CATTATTGGCTTGGCTTAA
TACTCAAACAACAGGATTTTGATATGCTTCGGAGTATTAAAAATTCATGGCTTGGCTTAA

GTACATCATACCTAGTAGAAGCCAGATGGTTTAGCAAAGGGTACACGCCAACTGCGAAGG

TACAAGCCGGCTTAGTGGAGGCGAAATGGTACCATAGTAAGTACACACCAACACTGGGAG
TACAAGCCGGCTTAGTGGAGGCGAAATGGTACCATAGTAAGTACACACCAACACTGGGAG

AATACATAGAARATGCATGGGTTTCAGTGGGAAGCCCTGCTGCCATTGTCCATGCCTATA

AATTCTTGGAAAATGGATTGGTATCAGTAGCAGGCCCTATAGTAACAATGAGTGCGTACC
AATTCTTGGAAAATGGATTGGTGTCAATAGCAGGCCCTATAGTAACAATGAGTGCGTACC

TCTTGC- TACAACTCCAAGGAAGCAATGCCTTGACCGAARATTCACTCAGCTGCCTCAAA
--CTG-- --GAATTTCTA
TTTCTGGTACAAATCCGATCATTGAG- -AAG -GAGCTAGAA

TTTCTGGTACAAATCCAATCATTCAG- -AAG -GAACTAGAA
TTTCTGGTACAAATCCAATCATTCAG-------~ AAG------------ - GAACTAGAA
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Figura 34 — Fim.
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GTCGAACATGGCTATGATGAGATGATATATTGGTCATCTCTCATCAGTCGGCTCAGTAAC
GAAAGTAACAATATTCCAGATATAATTCAATGGTCATCCAAGATTTTCCGTCTTCAAGAT
TTTCTAGAAAGTAATCCAGATTTAGTTCACTGGTCATGCAAGATTTTTCGTCTTCAAGAT
TTTCTAGAAAGCAATCCAGATTTCGTTCACTGGTCATGCAAGATTTTTCGTCTTCAAGAT
TTTCTAGAAAGCAATCCAGATTTCGTTCGCTGGTCATGCAAGATTTTTCGTCTTCAAGAT

GATTTGGGAAATTCCGCGGTTGAGT TGAAGAGAGGCGACGTGGCGAAATCTATTCAGTGE
GATTTGGGAACTTCAACG-ATGAATTAAAGAGAGGGGATGTTTGGAAATCAATCCAGTGT
GATTTGGGAACTGCATCGCACGAGATACATAGAGGGGATGT TCCGAAATCAATCCAGTGT
GATTTGGGAACTTCGTCGGATGAGATACAGAGAGGGGATGTTCCTAAATCAATCCAGTGT
GATTTGGGAACTTCGTCGGATGAGATACAGAGAGGGGATGTTCCGAAATCAATCCAGTGT

TACATGATTGAAGAAGGCATATCAGAAGAAGAAGCAAGGGACCGTATAAAAAGTTTGATA
TATATGCATGAAACTGGTGTCTCAGAGGAACTTGCTCGTGAACACATAAAGGATTTGATG
TACATGCATGAAACTGGTGCCTCGGAGGAAGTTACTCGTGAACACATCAAGGATGTGATT
TACATGCATGAAACTGGTGCCTCGGAGGAAGT TGCTCGTGAACACATCAAGGATATGATG
TACATGCATGAAACTGGTGCCTCGGAGGAAGT TGCTCGTGAACACATCAAGGATATGATG

ATTTACTCCTGGAAAAAGCTGAATGGCAAGAATCTTTATAAAAGTGATTTTCCAG- --AA
AGACAGATGTGGAAGAAGGTGAATGCATACAGAGCTAATAAAGATTCTCCTTTATCTCAA
AGACAGATGTGGAAGAAGGTGAATGCATACAGAGCTGATAAAGATTCTCCCTTATCTCAA
AGACAGATGTGGAGGAAGGTGAATGCATACAGAGCTGATAAAGATTCTCCCGTATCTCAA
AGACAGATGTGGAAGAAGGTGAATGCATACAGAGCTGATAAAGATTCTCCCTTATCTCAA

AGCATGGCGAAAATGTGTTTAGACATGTCTAGAACTGCACATTGCA- --TTTTCCATGGA
ACTACAGCTGACTTCATGTTGAATCTGGTGAGAGCGTCCCATTTTATGTATCTACATGGA
ACTACAGTTGACTTCATCTTGAATCTTGTGAGAATGTCCCATTTTATGTATCTAGATGGA
AATACAGTTGACTTCATGTTGAATCTTGTGAGAATGTCCCATTTTATGTATCTACACGGA
AATACAGTTGACTTCATGTTGAATCTTGTGAGAATGTCCCATTTTATGTATCTACACGGA

GATGGTATAGGAACATCAACCGGGGTTTCTAGAGATCGTTTGGTCTCTTTAATACTTGAG
GATGGGCATGGTGTTCAAAACCAGGAGACTATGGACGTAGCGTTTACATTGCTTTTTCGG
GATAGGCATGGAATTCGAAACCAAGAGAATATGGATGTAGGTTTTACATGGCTTTTTCAG
GATGGGCACGGTGCTCAAAACCAAGAGACTATGGATGTAGCTTCTACATGGCTTTTTCAG
GATGGGCACGGTGCTCAAAACCAAGAGACTATGGATGTAGCTTCTACATGGCTTTTTCAG

CCTATACCAGTTGAATTGTAA- -~ - - - - mm oo oo e e oo
CCCATTCCCTTGGAGGACGAAGACATGGTTTTCACACCATCTCTCGGTACCAAAGGCTG-
CCCGTTCCGTTGGAGGACAAACACATGGCTTTCACAGCATCTCCTGGCACCAMAGGCTGA
CCCATTCCCTTGGAGGACAAACACATGGCTTTCACAGCACCAAAGGCTGATGAATTCCCA
CCCATGCCCTTGGAGGACAAACACATGGCTTTCACAGCACCAAAGGCTGATGAATTCCCA
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Clementina =~  ------emmmmmmm oo MACSNMNSIVACNGSNDPLQRRSANYHA 27
Pineapple  momm oo - 5]
Valencia ~  --------- - 5]

Medica MSSCINPS-- - 8
Maxima = = = 0@ —oommmemmmmmmmemm e %]
Reticulata MSSCINPSTLVTSVNGFKCLPLTTHKAATRIMAKNKPVQCLVSAKYDNLTVDRRSANYQP 6@
Clementina STWNPELIESFTTPYTYELYANRLDELKQKAKDLFASAKESTSELLKLTDSVQKLGVAYH 87
Pineapple  momm oo - 5]
Valencia = = @ —----mmmmmmmmmmm 5]
Medica 56
Maxima e
Reticulata SIWDHDFLQSLNSKYTDEAYKRRAEELKGKVKIAIKDVIE-PLDQLELIDNLQRLGLAHR 119
Clementina FEEETKEAMNILKGDA----- TIKDLMATSLHFRLLREHGHPVSTGVFDKFRKRDGRFHD 142
Pineapple = @ —---mmmmmmmmm e 4]
Valencia = = @ —----mmmmmmmmmmm 5]
Medica FETEIRNILNNIYNNNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGFKDDQGGFI- 115
Maxima ~ =00 @
Reticulata FETEIRNILMNIYNMNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGLKDDQGGFI - 178
Clementina NLREDIEGLLNLFEASFLGIEGEDVLEEANIFCTEHLKESLGT - -LGSKITLAEQVQQSL 208
Pineapple @ —---mmmmommom e 5]
Valencia = = @ —----mmmmmmmmmmm 5]
Medica --CDDFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEVMISKNMEEDVFVAEQAKRAL 173
Maxima ~ =00 @
Reticulata --CDDFKGILSLHEASYYSLEGESIMEEAWQFTSKHLKEVMISKSKEEHVFVAEQAKRAL 236
Clementina DIPSYWRMPRIEAQNFIKLYPTDDESSPILLTLAKLDYNLVQSIHQQELKELARWWSNLG 268
Pineapple = ----mmmmmm e e
Valencia = = @ —----mmmmme e e
Medica ELPLHWKVPMLEARWFIHIYERREDKNHLLLELAKMEFNTLQATYQEELKEISG-—---- 227
Maxima ~ = 00@élco-emmeem e
Reticulata ELPLHWKVPMLEARWFIHVYEKREDKMHLLLELAKLEFNTLQATIYQEELKDISGWWKDTG 296
Clementina FKEKLSFARDRLMENYLLVMGLCFKAQFSKCRIGLTKFVCILTAIDDIYDVYGSIDELEL 320
Pineapple @ - mmmme e 5]
Valencia -- IGSEPRLAYCRRILTILISIITVIDDIYDVYGTLDELER 41
Medica B e et T TP 227
Maxima 00 o-----m-ooooooooooo MGVGSEPQFAYCRRIVTIAIALITVIDDIYDVYGTLDELEL 41
Reticulata LGEKLSFARDSLVASFLWSMGIGSEPQFAYCRRIVTIATALITVIDDIYDVYGTLDELEL 356
Clementina FTEAVKSFPPSYILSFCFMGISPKIRWEIGAVLEELPEYMQICYLAMFNFGNELACDVMK 388
Pineapple @ @ —--mmmmmmm oo e
Valencia FTDAVE-------------—----- RWDINYAFNHLPDYMKLSYFALYNFVNEFAYYVLK 82
Medica --WDINYALKHLPGYMKMCFLALYNFVNEFAYYVLE 261
Maxima ~ FTAAVE--————-————-——————- RWDIHY---—— - 53
Reticulata FTAAVE--————— - RWDIHYALNHLPDYMKLCFFALYNFVNEFAYYVLK 397
Clementina THGLNTLSYIKKEWENLCTSYLVEARWFSKGYTPTAKEYIENAWVSVGSPAATVHAYTILL 449
Pineapple = @ - -mmmem oo B
Valencia QODFEMLRSIKKAWLGLIQAYLVEAKWYHSKYTPTLGEFLENGLVSIAGPIVTISAYL - - 148
Medica QODFDLLLSIKNAPIPLEDKHMA- - - ----- FTASPGTK---G-----------oommo - 293
Maxima 0 o------------- WLGLIQAGLVEAKWYHSKYTPTLGEFLENGLVSVAGPIVTMSAYL - - 98
Reticulata QODFDMLRSIKNSWLGLIQAGLVEAKWYHSKYTPTLGEFLENGLVSTAGPIVTMSAYL - - 455
Clementina QLOGSNALTENSLSCLKVEHGYDEMIYWSSLISRLSNDLGHSAVELKRGDVAKSIQCYMI 508
Pineapple = = ---------- KELEFLES-NNIFPDIIQWSSKIFRLQDDLGTSTDELKRGDVIWKSIQCYMH 49
Valencia --SGTNPIIEKELEFLES-N--PDLVHWSCKIFRLQDDLGTASHEIHRGDVPKS IQCYMH 195
Medica ~ ~ 0 @omoommmm o e - 293
Maxima --SGTNPIIQKELEFLES-N--PDFVHWSCKIFRLQDDLGTSSDEIQRGDVPKSIQCYMH 153
Reticulata --SGTNPIIQKELEFLES-N--PDFVRWSCKIFRLQDDLGTSSDEIQRGDVPKSIQCYMH 51@
Clementina EEGISEEEARDRIKSLITYSWKKLNGKNLYKS -DFPESMAKMCLDMSRTAHC -TFHGDGT 558
Pineapple ETGVSEELAREHIKDLMROMWKKVNAYRANKDSPLSQTTADFMLNLVRASHFMY LHGDGH l1a9
Valencia ETGASEEVTREHIKDVIRQMWKKVNAYRADKDSPLSQTTVDFILNLVRMSHFMY LDGDRH 255
Medica = 0 e e - 293
Maxima ETGASEEVAREHIKDMMROMWRKVNAYRADKDSPVSQNTVDFMLNLVRMSHFMY LHGDGH 213
Reticulata ETGASEEVAREHIKDMMROMWKKVNAYRADKDSPLSQNTVDFMLNLVRMSHFMY LHGDGH 578
Clementina GTSTGVSRDRLVSLILEPIPVEL---------------——-- 581

Pineapple GVQNQETMDVAFTLLFRPIPLEDEDMVFTPSLGTKG™® - ---- 145

Valencia GIRNQENMDVGFTWLFQPVPLEDKHMAFTASPGTKG™ - ---- 291

Medica 00 @mem e - 293

Maxima GAQHNQETMDVASTUWLFQPIPLEDKHMAFTAPKADEFPECSFS 255

Reticulata GAQNQETMDVASTUWLFQPMPLEDKHMAFTAPKADEFPECSFS 612

Figura 35 - Alinhamento das sequéncias de proteina dos genes “orange1.1t04363.1”
(“Valéncia”), “Ciclev10017785m” (C. clementina), “orangel.1g045966m” (“Pineapple”),

“CgUng021700.1” (C. maxima), “Cm249680.1" (C. medica), “MSYJ216420.1" (C. reticulata).
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TGCTCCAT - - - mm oo mm oo AAGAAGGATGCTACGAACCAGTTCCTCGCAGAGCTCAA
TGCTCCAT - - - - oo - AAGAAGGATGCTACCAAGCTGTCCCTCGCAAAGCTCAA
-TCTCTATGATTGGATATTGTTATTAATCATTCTCTTTACTTTTCCCTTCAGCTTTTCTG
TTGGATATACAGATGTAGTGTAAGCTAGCTTACAGTTATA-CTTGGC - AAAGATTCTCAA
---------------------- GGGGAGAATATAATTAA- - - - - —- - -TATGATTTACAA

TTTTTCTCCAATACCCGTATCCTTCCACCACCTTCATGGGAAAATTAAAACGAATATTAC
TTTCTCTCCAAGACCTGTATCCTTCCACTACCTTGATAAGGAAATTGAAACGAATATTAC
CTTGTC--TTTGATATGTTTCACCCTGCGGCGTTTAATTTTTGATATGTTCCAAATTTCC
ATTATT-CTATGGTTTGTGGTGATGCACGAGGTTTTATATAT - -ATAAATATACATATAT
TTTGTA- - -GGGGAATGCTTAGAAGAAACAGATACAATATAACAATATATATACATATAC

GATTTACGACACACGTTACATATATCTATATAT----------- AGAGAGTTAGCTTTCA
GA------- TACATGTTGTATATATCTATATAT----------- ATAGAGTCAGCTTTTC
AATGTAAAAAACTGAACAAATTAATTAGGATAACAAAAATGAAAAAAAMAATAATCATTGT
ATAGGCAG--AG- -GAGAAGTTCATGTGATTTA---------~ TTTTTCTTACTCATTTT
ACACACAC--ACACACAGAGTTTCTTAAAATAG---------~ AAAGAAAGCATCAAGTT
ATCTGGAATTCTGAAGACT-CTTTCTCTGATG------~ O A
ATCTGGAATTCTGAAGAGT-CTTTCTGTAATG------- O A
ACTA---ATAGTCAATACC-GTGTAGCCGCTACCCAACGA---------- CT------- G
TTTC---------- TGAGTTTTGAAAGCGTTTAATTTTTA- - ------- AGTCTTAATAG

AACATTCCCATTTTATAAAGCGCATGACTCGTGGCTTTCCAATAATTTATATATTAGAAT
GACAATAGCACTTTATAAAGTGTATAAGGGCTTTACAATAGNNNNNTTAAT TAATTAANN
CAGAAAGTCATGATCCCAAATTGAAGATGGGTAGCTTGCTGATTTTCTAACAATTGTT --
TACAAAGATATTTTTATTCATATGGGGGGGGEGEGTTGGA- -AGGAGTACATCATACT --
TGCAGAGTCAACG---ATCATGTTTCACGTGAACTTGCCT - -TTCTTTGACTATTATT -~

T----GAGGATTGGGTGTAATTACGATTCCGAGGGTAA-------------- TTCGGTGA
NNNTAAAAATTTAGGTTAAATTTTGAAGGAGTAGATTC- - - - - - - - - - - - - - GGTTGTAA
----GGATTACCAAGC------- TGGEGCGCAGACTGGCCTGTATTCA-TTCACTCTGATG
- ---GTGCGAACGAGGTCAATATTGTGCCACAAGACAC - -ATACATCATCCACACATTCC
----GGGETGTGTGAGGT--------- TGCATTAATTACCTCTATTCCCTCAAAGATTTTA
----CACAGTATGATGT------------ ACTCCTTT--TTTTTTCCCCCCAAATGAATA

GATGATTTATTTCTTTTTCTTTTTCTTTTTTTTCCTGCATACAAATTTTTTARAGAATCT
GATAACCTTTTTTATATTACATTATTGATTTTTCATCAAAATAAATACAC----AA----
AAATACCTTTGTACTATTAAGACT -TAAAAATTAAACGCTTTCARAACTC----AG----

TTAGTAATT - TTATGGACACG------- GGAGTTGTCAATTATGGATAGATGTT------
CATGTCATTTTTATCAATATATATCATATGATATGTCATGTTTTACTAGGTAAATGG-- -
TGAAACCATTTAAACAAGTAGTG- -AAGGCTGATGGGATGGTGCAAG-AAGACATTGGAT
TTCCATAAACTACACAATAAATG- -CACGCAGAAATGACAAGAAATT -CATAAATTCAAT

ATACACAGATGTCACCATACGTA- - -—-—- TATTAAGTGTATATAGTATAATAAAAA
AAAAAATGAG- - CACGAAARATA- - ------ AATCA- == - mmmmmmmm e
* *

————— AA-TCATTATGTCGTTTCCTTGATTTAGGAGGATCCA- - - - - -CGAGCGAGAACC
————— AR -ACTAGATTACCCTTAGAATGTCAGCGTTTGCAAA- - - - - -CGGAAGTTAACA
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Figura 36 - Alinhamento das sequéncias promotoras dos genes “orange1.1t04363.1”

(“Valéncia”), “Ciclev10017785m” (C. clementina), “orangel.1g045966m”

(“Pineapple”),

“CgUng021700.1” (C. maxima), “Cm249680.1" (C. medica), “MSYJ216420.1" (C. reticulata).
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Figura 36 - Fim.

GGETCCGCGGACGTGGACGATAACCGACCGTGAACACCGTCACTGTGAGTGGAAT -- -ATA
GATTAGTGGACGGCAGA- - -AGTGTTTTGTCAACTTAGGATATATAAGTGATAC---ACT
TATATATAGAGAAAGGAGATTGTGTATCCA- - -CGTCTTTTATTTTTCTTATTGATCATA
GGAAAAAAAAAAAGGAACACAAAGT TGCAAACAATATCTTAATGTTGAGGACT - -~ - - - A
AGTATATARAA-------- ATATGTTACAATAAGACGTTCAATTAATCGGACT ------ G

TGAAAAGTGTT-------------- - - - - - - CACACACGTTTGATACGGG- ---TGTCA
TCATATATCATCTAGAGCAG------ AGGTTTATTGTGTGTTAA-------------~ AA
ACATCGAAATTCTATTTGTTA- - - -CAGTTATAAAGTACTTTTGCGGAAAA----- TAAA
ACCAAAATATTATGGCAGTA------------- TGGTGGATACAC----- C----- AAAC
AATATTCTGATTTAATGACTTCCTCGAA------ -~ CT----- AGATGTTATTCACGCAT

TTGTTACTGTTCACATGACGTACTTTCACAGTGACGGTACGTATGACGTTCGTACGCAAT
GTTATTAATGT CTAAT TAATTT T T - - m e s e e e
TTAATAAATTTCAAAATAATTATCAACAAAAA - - - - - - - -~ GTAGACTGGGCAGGTAG
TTGATTCAATGATTAGTAGGGATGGCAAMACA - - --------- TCGGGTCGGGCTCGGGL

TGGTATATTATTA------ AAGTATTTGATTAATGATTTTGCGT----- ATCGACTTTGA
TCATAGACGATCGATGACAGTGGCATTGACCGATGATGTGGCATTGACTGATGAGGTGAC
--TECTTTTTCAGACGTTGGAGTATTTTECTTTECTTTTTAA - - - - - - - -~ TTTTAA
ATGTCTACTCAAAAGTATACTGCAAATGTATGTAC-CGAAAC - - - --------- TATGAA
TTGGCCAAACCCAAC- - - -CCGACCTGATCAATAG- AGAA--- - -TT-AAA

ATGAGCATGATAGTATTTTAAAAATAAGAAAAGTGGATTCAAATGTGGTATGATTTAAAA
ACGATCCTGTTGGGCTAAAATTCTTATGTACTGTTGATGGTGACGTGGCAGCATATCAGT
ATGCGCTTGGGAAAGTATCATTTGTTTTE-GTGTTTA---- -~ - - - - - - - oo o -
CCCAAAGCAGGAGGCAAACAATAGTCATA-CTTTTTCATGAGGG- -----~----~-----~
GCCCGACCTTAAAAAAACCATACGTATTT-ATATTTAGGGTCGGGTCGGGCCCGACCCGA

ATATGGTTAA----~
GOATAAAARATCTC-

--GAGGTATGTGAATATGAGTATAATGATTGTTTTTGAAATCA
--GCGTACOGTACATGCATCACATAGGATTATTT - TCAACCAA

TTATACAGTACCCTTCCC------- TCTAGATACA-------- ATGATACAGGTGATATG
ACCGCGTCTAGTGTTCACCGGTCAAACCGGTTACT-------~ GTTTCATCCCGGAGTCA
GAATT----------~ CATATGCATAATTGATATATATATATATTTTGG- - - -GGGGETAA

------- GTTTATAATAATCAACGATGTCGATATTTCTTTATAATACTCACAGTGAACAG
CAATTCAATGTTGAAAAATCAACTTCTTCATTGCA- - TATATAAGAAT TCGAATGAGGCA
----------------- ATGAACTTCTCCTCTGCC- ~TATA- - === === =========-~

*

AGATGAGAGGCCTTTEEEGCCCATCTGAACACACATAGAGECTTTTEG-------~-~ Cca
AACCATETTACTATTCA--TCCGCATGATCAAACCATETACTATTGAC- - -~~~ -~ ~ TGA
AGTCGTTEATT--TTT----CTGGATGAAARACATCTAARACCTTAATAATTTTCATTTT
AAACGTGTAGAAGCAT----GTGTTTAATAATCAACGAAACTATTTCT - -ATAAGTGTCA
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CATCCGG------ TATGATGATTACAGAGATA--CATATATGAGATATAGACAGATATTG
AATCCGA------ TGCCATGATTTACTCCATG--TATCTATAAAAAGRGGECCTCCCCCC
cTTGECAACG---ACCAGTCAAGATGACAAGATTAGTCAGAAAGGATTAAGTACTAAGTAC
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Figura 37 - Alinhamento das sequéncias codificadoras dos genes “orangel.1t04367.1”

(“Valéncia”), “Ciclev10017785m”

(C.

clementina),

‘orangel.1g021595m”

(“Pineapple”),

“Cg3g004140.1” (C. maxima), “Cm257260.1” (C. medica) e “MSYJ054830.1" (C. reticulata).
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Figura 37 — Continuacéao.

AACAGATTAGATGAGTTGAAGCAAAAGGCTAAAGATTTGTTTGCATCCGCCARAGAAAGT
AGACGAGCAGAAGGGC TGAAGGGAAAAGTGAAGATAGCGAT - - - TAAGGATGTAATCGAG
--------------------------- ATGACAACGATTAA- - - TAAGGATGTAACCGAG
AGACGAGCAGAAGAGC TGAAGGGAAAAGTAATGACAACAAT - - - TAAGGATGTAACCGAG
------------------------------ ATGACAACAAT - - - TAAGGATGTAACCGAG

ACTAGTGAACTATTAAAGCTAACTGACTCGGTGCAGAAGTTGGGAGTGGCATACCATTTT
CCTCTGGATCAGTTGGAGCTGAT TGATAACT TGCAAAGACTTGGATTGGCTCATCGTTTT
CCTCTGGATCAGTTGGAGCTGAT TGACAACTTGCAAAGACTTGGATTGGCTTATCATTTT
CCTCTGGATCAGTTGGAGCTGAT TGACAACTTGCAAAGACTTGGATTGGCTTATCATTTT
CCTCTGGATCAGTTGGAGCTGAT TGACAACTTGCAAAGACTTGGATTGGCTTATCATTTT

GAAGAAGAGATCAAAGAGGCCATGAATATTCTC AAAGGAGATGCT
GAGACTGAGAT TAGGAACATATTGAATAATATCTACAACAATAATAAAGATTATAATTGE
GAGACTGAGATTCGGAAAATATTGCATAATATCTACAACAGTAATAAAGATTATAATTGG
GAGACTGAGATTCGGAACATATTGCACAATAACTACAACAATAATAAAGATTATAATTGE
GAGACTGAGATTCGGAACATATTGCACAATATCTACAACAATAATAAAGATTATAATTGG

ACCATCAAAGATCTTAATGCAACGTCACTGCATTTTCGCCTTCTACGTGAACACGGCCAT
AGAAAAGAAAATCTGTATGCAACCTCCCTTGAGT TCAGACTACTTAGACAACATGGCTAT
AGAAAAGAAAATCTGTATGCAACCTCTCTCGAGT TTAGACTACT TAGACAACATGGLTAT
AGAAAAGAAAATCTGTATGCAACCTCCCTCGAGT TTAGACTACTTAGACAACATGGCTAT
AGAAAAGAAAATCTGTATGCAACCTCCCTCGAGTTTAGACTACTTAGACAACATGGCTAT

CCAGTTAGTACAGGTGTGTTTGATAAATTCAGAARAAGGGACGGGAGGTTCCATGACAAT
CCTGTTTCTCAAGAGGTTTTCAATGGT TTAAAAGACGGCCAGGGAGGCTTCATTTGTGAT
CCTGTTTCTCAAGACGTTTTCAATGGT TTTAAAGACGACAAGGGAGGCTTCATTTGTAAT
CCTGTTTCTCAAA-CATTTTCAATGGT TTTAAAGACGACAAGGGGGGCTTCATTTGTAAT
CCTGTTTCTCAAGACGTTTTCAATGGT TTTAAAGACGACAAGGGGGGCTTCATTTGTAAT

TTACGAGAAGACATAGAAGGGCTTTTGAATTTATTTGAAGCTTCATTCCTTGGAATTGAA
———————————————————————— ATGAGCTTGCATGAAGCCTCGTATTACAGCTTAGAA

GATTT--------- CAAGGGAATACTGAGCTTGCACGAAGCCTCGTATTACAGCTTAGAA
GATTT--------- CAAGGAAATAATGAGCTTGCATGAAGCCTCGTATTACAGCTTTGAA
GATTT--------- CAAGGGAATAATAAGCTTGCATGAAGCCTCGTATTACAGCTTGGAA
GATTT--------- CAAGGGAATAATAAGCTTGCATGAAGCCTCGTATTACAGCTTGGAA

EE EEEEE EE R ® % EEE

GOAGAGGATGTTCTAGAAGAAGCCAATATTTTTTGTACTGAGCATCTAAAGGAGTCATTA
GGAGAAAGCATCATGGAGGAGGCCTGGCAATTCACCAGTAAACATCTAAAAGAAGTGATG
GGAGAAAGCATCATGGAGGAGGCCTGGCAATTTACCAGTAAACATCTTAAAGAAGTGATG
GGAGAAAGCATCATGGAGGAGGCCTGGCAATTCACCAGTAAACATCTTAAAGAACTGATG
GEAGAAAGCATCATGGAGGAGGCCTGGCAATTCACCAGTAAACATCTAAAAGAAGTGATG
GGAGAAAGCATCATGGAGGAGGCCTGGCAATTCACCAGTAAACATCTAAAAGAAGTGATG
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GGGAC-GT----- TGGEGAGCAAAATCATACTGGCTGAGCAGGTACAACAATCTTTAGAC
ATCAGCAAGAGCAAGCAAGGGGATGTCTTTGTGGCAGAACAAGCAAAGCGTGCACTGGAG
ATCAGCAAGAGCAAGGAAGAGCATGTATTTGTAGCAGAACAAGCGAAGCGTGCACTAGAG
ATCAGCAAGAGCAAGCAAGGGGATGTCTTTGTAGCAGAACAAGCAAAGCGCGCACTGGAG
ATCAGCAAGAGCAAGCAAGGGGATGTCTTTGTAGCAGAACAAACAAAGCGTGCACTGGAG
ATCAGCAAGAGCAAGCAAGGGGATGTCTTTGTAGCAGAACAAACAAAGCGTGCACTGGAG

x x x X X X RN RN XX x X x K AN

ATCCCTTCATATTGGAGGATGCCAAGAATTGAGGCTCAGAACTTCATCAAATTATACCCC
CTCCCTCTGCATTGGAAAGTTCCAATGTTAGAGGCAAGGTGGTGGAAGGATATAGGTCTT
CTCCCTCTGCATTGGAAAGTGCCAATGTTAGAGGCAAGGTGGTTCATACACGTTTATGAG
CTCCCTCTGCATTGGAAAGTTCCAATGT TAGAGGCAAGGTGGT TCATAGACGTTTATGAG
CTTCCTCTGCTTTGGAAAGT TCCAATGT TAGAGGCAAGGTGGT TCATAGACGTTTATGAG
CTTCCTCTGCTTTGGAAAGTTCCAATGTTAGAGGCAAGGTGGTTCATAGACGTTTATGAG

L 23 L2 2 £33 * EEREK E L T2 x * * £ *

ACAGATGATGAAAGCAGTCCAATTTTGCTGACTCTAGCCAAGTTGGATTACAATTTAGTA
AAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGT TGGAGTTTAACACTTTG
AAAAGAGAGCACAAGAACCACCTTTTACTTGAGCTCGCTAAGT TGGAATTCARAATTTTG
AAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGT TGGAATTCAACGTTTTG
AAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCGCTAAGT TGGAATTCAACGTTTTG
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Figura 37 — Continuacéo.

CAATCCATACACCAACAAGAACTGAAGGAGT TGGCAAGGTGGTGGAGTAATCTGGGTTTT
CAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGGTGGGACATCCATTATGLTTTG
CAGGCAATTTACCAGGAAGAACTTAAAGATGTTTCAAGGTGGTGGAAGGATATAGGTCTT
CAGGCAATTTACCAGGAAGAACTTAAAGATGTTTCAAGTGGTG-----------------
CAGGCAATTTACCAGGAAGAACTTAAAGATGTTTCAAGGTATCCATGCTTGGTTGCATAA

AAAGAGAAACTAAGTTTTGCCAGAGACCGGTTGATGGAAAATTATTTGTTGGTGATGGGC
GGAGAGAAACTGAGCTTTGCGAGGGACAGCTTGGTAGCATCCTTCGTATGGAGCATGGGEG
AACCACCTTCCGGACTACATGAAATTGTGTTTTTTTGCGCTTTACAACTTTGTTAATG- -
GEAGAGAAACTGAGCTTTGCGAGGGACAGCTTGGTAGCATCCTTCGTATGRAGCACGGGG

CTTTGTTTCAAAGCACAGTTTTCTAAGTGCAGAATTGGCCTCACAAAATTTGTATGCATA
ATAGTGTTTGAGCCTCAATTCGCCAACTGTAGGAGAATACTCACAATCACATTTGCTCTA
AATTTGTTTATTACGTACTTGCATTACAGAAAGACTC - -TTCAGAATTCCAGATT -----
ATAGTGTTTGAGCCTCAAATCGCCTACTGTAGGAGAATACTCACAATCACGTTTGCACTA

TTAACTGCGATTGATGACATTTATGATGTATATGGATCAATAGATGAGCTTGAACTCTTT
ATTTCAGTGATTGATGATATTTATGATGTTTATGGAACTTTGGATGAACTTGAGCTATTT

ACAGAAGCAGTGAAAAGTTTTCCACCATCTTATATATTATCCTTTTGTTTTATGGGGATT
GCTGCTGCTGTTGAGAGGACTTTGATATACT - - - - - - - - - mm oo oo o -

--- TGCTTTGAACCACCTTCCGGACTATATGAAA

CATGGCCTCAATACTCTATCCTACATTAAGAAAGAGTGGGAAAATCTGTGTACATCATAC
TCGAATGGCTTGGCAATATACAAGCCTAC

CAGGATTTTGATATACTTCGAAGTATAAAAAATGCGTGGCTTCGCAATATACAAGCCTAC

CTAGTAGAAGCCAGATGGTTTAGCAAAGGGTACACGCCAACTGCGAAGGAATACATAGAA
TTTETGGAGGCGAAAT — - - - = = - oo o oo e e e oo oo

AATGCATGGGTTTCAGTGGGAAGCCCTGCTGCCATTGTCCATGCCTATATCTTGCTACAA
—————————— GGTACCATGGAGGCCCTATGGT TACAATGACTGCATACCTTTCTGGGAC-
AATGGATTGGTATCAATAGGAGGCCCTATGGT TACAATGACTGCATACCTTTCTGGGAC -
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Figura 37 — Fim.

Clementina
Valencia
Medica
Maxima
Pineapple
Reticulata

Clementina
Valencia
Medica
Maxima
Pineapple
Reticulata

Clementina
Valencia
Medica
Maxima
Pineapple
Reticulata

Clementina
Valencia
Medica
Maxima
Pineapple
Reticulata

Clementina
Valencia
Medica
Maxima
Pineapple
Reticulata

Clementina
Valencia
Medica
Maxima
Pineapple
Reticulata

Clementina
Valencia
Medica
Maxima
Pineapple
Reticulata

Clementina
Valencia
Medica
Maxima
Pineapple
Reticulata

CTCCAAGGAAGCAATGCCTTGACCGAAAATTCACTCAGCTGCCTCAAAGTCGAACATGGE
GAACTAGAATTTTTAGAAAGT

TATGATGAGATGATATATTGGTCATCTCTCATCAGTCGGCTCAGTAACGATTTGGGAAAT
AATCGAGATATAATTCACTGGTCATTCAAGATTCTTCGTCTTCAAGATGATTTGGGAACG

TCCGCGGTTGAGT TGAAGAGAGGCGACGTGGCGAAATCTATTCAGTGCTACATGATTGAA
TCATCGGATGAGATACAGAGAGGGGATGTTCCGAAATCAATCCAGTGTTACATGCACGAA

GAAGGCATATCAGAAGAAGAAGCAAGGGACCGTATAAAAAGTTTGATAATTTACTCCTGG
ACTGGTGCCTCCGAGGAAGTTGCTCATGAACACATCAAGGATATGATGAGACAGATGTGE

AAAAAGCTGAATGGCAAGAATCTTTATAAAAGTGATTTTCCAG- - -AAAGCATGGCGAAA
AAGAAGGTGAATGCATACAGAGCTGATAAAGATTCTCCCTTATAG- -
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Figura 38 - Alinhamento das sequéncias de proteina dos genes “orangel.1t04367.1”

(“Valéncia”), “Ciclev10017785m” (C. clementina), “orangel.1g021595m”

(“Pineapple”),
“Cg3g004140.1” (C. maxima), “Cm257260.1” (C. medica) e “MSYJ054830.1" (C. reticulata).
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Figura 39 - Alinhamento

(“Valéncia®), “Ciclev10017785m” (C. clementina), “orangel.1g021595m”

TAATCTATGGTTTGTGGTGATGTACGAGGTTATATATACATGACACGTAACGACGACTTC
TAATCTATGGTTTGTGGTGATGTACGAGGTTATATATATATATAGGCAGAGGAGAAGTTC

* x =
CAATATAAC- - === - -mmm N ATATATACATATACACA
CAGAGATAGAGCTCATGGCAAAGTAAGCTTGT - - CTCAGAGCAATATTTGAATA- - - - - -
TGAAGCCCCCCTTG-T------- CGTCTTTAAAACCATTGAAAACGTCTGCAGT - ---- G
AATTTATGAATTTTTTTGTCATTAATATGTGTATTTATTATAATTATATGGCTT------
TGAAAAACCATEG-TTTTTtAZGGATG- - - - - - CCATTCAAAGTTTCGAACTT-TAGCC

ATGTGATTTATTTT-TCGTACTCATTTTTTCTGAGT TTTGAAAGCGTTTAATTTTTAAGT

*

CA----CACACACACAGAGTTTCTTAAAATAGAAAGAAAGC-ATCAAGTTGTTGAGA---
————— AGGTACTACAACAGTTTGACATGATTGAGCAGACAAAACCTGTGAGTACCCCATT
CTCAACAAAAAAGAACTACATTCATCAAAATTTTCGCATACATATGCTAATTAGAGA-- -
777777 ATAGAAACAGTCTTTAAAAAAATTTGTAGCGAAAAAAATGACAAATAAATAACA
L L
CTTAATAGTACAAAAGTATTTTATTC-ATTTGGGGGGAAAAAAAAG- -GAGTACATCATA

ATTGCAGAGTCAACGATCATGTTTCACGTGAACTTGCCTTTCTTTGACTATTATTGGGETG
--TGCGGAACGAGAATACATGTTACAAGTTCTGTATTCAAATGCAGTGGGTAGCTTGATG

- - -GAGATAGAGAAT TAAAAAATTG------------------ ATTTGGGCGTTGTCCAC
TGGATGATAAGGGGGTTAAAAACTG- - -TATTTGGGTTTGCCCAC
TATAATCT------- TTATTTATTT-----------------~ ATCTTTTTTTTTCCTGC

TTACATTATTGATTTTTCATCAAAATAAATACACAAATACACAG- - - -ATGTCACCATAC
TCACATGCAGTTGGTATAGTGAGCAAGTATATGC -ATAATCCTGGTAAAGGACATTGGLA

TCTTTTAAATTTTTTTTTAAAAAGGAAAAAAACA -GAGAGATCG------- -~ ATTCAAA
CCCCCTTA----CCTTTAAGGAAAAAAACAAAAC -ATGACAGCG--------- AATGTAC
ATACAAAT----TTTTTAAAGAGTCTTTCAATAA-ACTACACAA--------- TAAATGC

GTATATTAAGTGTATATAGTATAATA- - -ARAATACTCT -AAAATCACTGTTATTCCT -~
AGCTGTGAAATGGATTCTACGGTAAATTTAGAAGACCGTGGATGTTGGTTTACTGTTTGA
TATTCAGACCTTGCATGCGCATGACAAAAAAAAGCGAGT - TAATGATATGTACCTTGA- -
ATATTTGAACTTGCTGGCACGTTAGA-ATTCCCTCACAAGAGGGAAGATGTACTTTTT -~

CATACATTCTAATAGTATTATAMACAT- - - ATCATTATC--CATT----- Tomoooo-
GAGAGACGATACACTTGGTCAAGGTGT = == -~ === == - mmmmmmmmmom e e e
GAAACAGGATAGCCATGTTGTCTAAGT - - --- A--GTCTA--AACT----- CGAGGGAGG

TATTAATGAATATAATAT-CTTTGTCCTACTAAG-ACTTACAAATTATATGCTTTGAAAA

ATTACATTAAAATCTTGTTTTATGTAGAAATAAGAATATACAAAGTAAATGTAAGGAAGA
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das sequéncias promotoras dos genes “orangel.lt04367.1"

(“Pineapple”),

“Cg3g004140.1” (C. maxima), “Cm257260.1” (C. medica) e “MSYJ054830.1” (C. reticulata).
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Figura 39 — Continuacéao.

GATA------mm e - ATGACTACGGTTG-------- TTTCAAAGTATATA
GATCAGGTATGTTGATTC----- TGATTATGCTGGTAATTT - - -GGACAAACGATGGTCA
TTGCATACAGATTTTCTTTTCTCCAATTATAATCTTTATTA---TTGTTGTAGATATTGT
TCTCAGGGAAAATGAATA - AGAAAAATAAATCGCTTGCACTTCTCTGCTGCCTATATATA

ATATTATGGCAGTATGGTGGATACACCAAACTTGATTCAATGATTAGTAGGGATGGCAAA
TACAGTTTACAGTTGCACCGTCAACCACAAAGGCCGA-GT----- ACATGGCAATTACAG
AAGTCTTTGCAAGTTGTCAATCAGCTCCAACTGATCC-AGAGGCTCGGTTACATCCTTAA
ATTAATTT-GAGAATTTTTGCCAAGTATAACTGTAAG-CTAGCTTACACTACATCTGTAT

ATAAATTT-CAAAATGATTATCAACAAAAAGTTGATT -GGAG- - -ATAATGGATTTTAAT

ACATCGGGTCGGGCTCGGGCTTGGLCAAACCCAACCCGACCTGATCAATAGAGAATTAAA

----AGGCTGT- - - TGAAGAGGCTATTTGGTTA----- CAAGGCTTGCTTGAA------ A
----TTGTTGT-----~ CATTACTTTTCCCTTCAGCTCTTCTGCTCATCTTTT -~ -~~~ G
----GTCCTAT------ GTCTTCTTG-- === === mm s mmmm e e oo C
----ATATTGT------ AGATTGTGATAATTTG-------~ TAATAATTTCAA------ A

GCCCGACCTTAAAAAAACCATACGTATTT - -ATATTTAGGGTCGGGT CGGGCCCGACC- -
ACTTGGGATTTGCACAGGAGCACATTAATGTGTATTGCGACAGTCAGAGTGCTATTCATT
TATGTTTCATCCTGTACACGCACAGCATTTAGTTTTTAGCTATTCATGGTGCCAATTGGA
ATTGTTCCATCAACCTCGTTTACCTCTGTAAATGGTT----TCAAATGTCCTCCTCTTGC

AAACTTCCATTTAACAGCGGTTGGTGAATGTGTGTTG- - - - TAAAATAATTTTAATATTT

----CGAATCGGGCCAACATCGGGTCGGGCTAGGCTCGACCCTACCGAAACCA---~---~
TAACAAAAACTCAAGTTTAACATG- - -CGCGTACAAAGTACATCGATGTACGATTTCACT
AAT-GAACAAAGGAAATTAATATG- - -TAATAATAATA------- ATAATCAATATCGTA
AA- -CAAATCGAGCAGCCA------ -CTAGAATCATTACCATAAATAAGCCAGTCCAAT

GA- -CAACAAGCGAAAGAATGTTG- - - TTAAAAACTCTTCAATAGATGTTCAATCTCACA

-------------------------------- TTTTCAACCCACAATTCAATGTTGAAAA
TTGTACGGGAAATTGTTGATGAGGGGAA-GATTCTTCTTCAGAAAATTAAAACTGCAAAG

TAGTTGCTATT----- CAGTGACTGCAAAAAATCATGGTC-CCAAATTGAAGGTTGGTAG
GCCTTG----T----- CAGCGCC--------- AAATATGA-TA-ATTTGACAGTTGACAG
ACATTCTACAA----- AAGCGCG--------- TTGTGAAA-AAATTTTAATAATTGACAA

ATCAACTTCTTCATTGCATATATAAGAATTCGAAT -GAGGCAATGAAGCATCTACCATTT
AATCTTGTAGATATGTTGACT--------------- AAGGTGGTGACGACGATCAAATTT
TTTGCTGATCTCCTATCAACTGTCAAATTA---- -~ TCATATTTGGCGCTGACAAGGCAT
GAGATCAGCAAACTACCAACCCTGAAT TTGGGACCATGATTTTTTGCAGTCAGTGAATAG

AACTAATAAATAATTTATTTTTTTAAAACCATGATACACARAT - - - - - - - -~ ATATATC
GAGCATTGTCTAAGTTATTGTGTCATATTTCCT-TTGCATTT----------- GTTTATC

ATGAATTAGTAAAAT - - - -TAATCTAAATTCAA-TTCATAATTCTGCAGATTAGAAGTAG

GAATATTTTTAATGCAATTAAATTAAAAACACACAATGCAAT-TAAATTA-A--------
ACCACATTTATAT--TTCTTCAG--AAGTCGCAGTATTAGTAATTACTTA-ACCCGCGTT
AAGACATTTGAAACCATTTACAGAGGTAGCCAAGGT TGAGGGATTAATGCAAGAAGACAT
AATAACTAAA-AACTAAATGCCGTTCATGTACAGGATGAAACATACAAAA - - - - - - -~
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- -AAATACACAATGTAATTCCACAACCATTTT------ ATCCATACACAATTCAATTTAA

TTCGCAACAGACTGT -~ -~ = =< -— oo oo AGTTTGC- - = —— == -
TGGATATACAGATGTAGTGTAAGCTAGCTTACAGTTATACTTGGCAAAGATTCTCATAAT

- -GACGAGCAGAAGAGCTGAAGGGAAAAGTAA

C---- 1681

181

CTATG lee1

----- 1ee1
----- 138
----- 1061

_____________________________________________________ ATGGCTT

ATGTCTTCTTGCATTAATGCCTCAACCTTGGTTACCTCTGTAAATGGTTTCABATGTCTT
ATGTCTTCTTCCATTAATCCCTCAACCTTGGTTACCTCTGTAAATGGTTTCAAATGTCTT
ATGTCTTCTTGCATTAATCCCTCAACCTTGGTTACCTCTGTAAATGGTTTCAAATGTCTT

CCTCTTACAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCAGTCCAAT- -
CCTCTTACAACARATAAAGCAGCCATCAGAATCATGGCCARAAATAAGCCACTCCAAT - -
CCTCTTACAACAAATAAAGCAGCCATCAGAATCATGGCCAAAAATAAGCCAGTCCAATGC

—————————————————— TCCAATGATCCGTTGCAACGGCGGTCAGCCAATTACCATGLEG
CTTGTCAGCGCCAAATATGATAATTTGACAGT TGATAGGAGATCAGCAAACTACCAACCT

CTTGTCAGCGCCAAATATGATAATTTGACAGT TGATAGGAGATCAGCAAACTACCAACCT

AGTATTTGGAACCCTGAACTCATAGAGTCCTTTACCACTCCTTATACTTACGAGTTGTAT
TCAATTTGGGACCATGATTTTTTGCAGTCACTGAATAGCAAGTATACGGATGAAGCATAC
——————————————————————————————————————————— GCCTTGATGAAGCATAC
——————————————————————————————————————————— GCCTTGATGAAGCATAC
TCAATTTGGGACCATGATTTTTTGCAGTCGCTGAATAGCAAGTATACGGATGAAGCATAC

GCCAACAGATTAGATGAGT TGAAGCAAAAGGCTAAAGATTTGTTTGCATCCGCCAAAGAA
AAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGATAGCGATTAAGGATG- - -TAATC
AAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGATAGCGATTAAGGATG- - -TAATC
AAAAGACGAGCAGAAGGGCTGAAGGGAAAAGTGAAGATAGCGATTAAGGATG- - -TAATC
AAAAGACGAGCAGAAGAGCTGAAGGGAAAAGTGAAGATAGCGATTAAAGATG---TAATC
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Figura 40 - Alinhamento das sequéncias codificadoras dos genes “orange1.1104775.1”

(“Valéncia”), “Ciclev10017785m” (C. clementina), “orange1.1g046807m”

(“Pineapple”),

“Cg39g004080.1” (C. maxima), “Cm257260.1” (C. medica) e “MSYJ216420.2” (C. reticulata).
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Figura 40 — Continuacéao.

AGCACTAGTGAACTATTAAAGCTAACTGACTCGGTGCAGAAGT TGGEAGTGECATACCAT
GAGCCTCTGGATCAGTTGGAGCTGATTGATAACTTGCAAAGACTTGGATTGGCTCATCGT
------------------------------------------ CTTGGATTGGCTTATCAT
GAGCCTCTGGRATCAGTTGGAGCTGATTGATAACTTGCAAAGACTTGGATTGGCTCATCGT
GAGCCTCTGRATCAGTTGEAGCTGATTEGATAACTTGCAAAGACTTGEATTGGCTCATCGT
GAGCCTCTGRATCAGTTGGAGCTGAT TEATAACTTGCAAAGACTTGEATTGGCTCATCGT

* kEE EREE OF ¥k

TTTGAAGAAGAGAT CAAAGAGGCCATGAATATTCTCAAA- -=-~= == mmm == GEAGAT
TTTGAGACTGAGAT TAGGAACATATTGAATAATATCTACAACAATAATAAAGATTATAAT
TTTGAGACTGAGAT TCGGAAAATATTGCATAATATCTACAACAGTAATAAAGATTATAAT
TTTGAGACTGAGAT TAGGAACATATTGAATAATATCTACAACAATAATAAAGATTATAAT
TTTGAGACTGAGAT TAGGAACATATTGAATAATATCTACAACAATAATAAAGATTATAAT

TTTGAGACTGAGAT TAGGAACATATTGAATAATATCTACAACAATAATAARAGATTATAAT
FEEEE FEEEE * #% k%% &£ EE & %

GCTACCATCAAAGATCTTAATGCAACGTCACTGCATTTTCGCCTTCTACGTGAACACGGL
TGEAGAAAAGAAAATCTGTATGCAACCTCOCTTGAATTCAGACTACTTAGACAACATGGL
TGGAGAAAAGAAAATCTGTATGCAACCTCTCTCGAGTTTAGACTACTTAGACAACATGGL
TEGAGAAAAGAAAATCTGTATGCAACCTCOCCTTGAATTCAGACTACTTAGACAACATGGC
TEGAGAAAAGAAAATCTGTATGCAACCTCCCTTGAGTTCAGACTACTTAGACAACATGGEL

TEGAGAAAAGAAAATCTGTATGCAACCTCCCTTGAATTCAGACTACTTAGACAACATGGE
£ % #% kkkk  kkkkkEkE £k kk & k% F £ £E & kkkd wEF

CATCCAGTTAGTACAGGTGTGTTTGATAAATTCAGAAAAAGORACGEEAGGTTCCATGAL
TATCCTGTTTCTCAAGAGGTTTTCAATGGTTTAAAAGACGGCCAGGEAGRCTTCATTTGT
TATCCTETTTCTCAAACG-TTTTCAATEGTTTTAAAGACGACAAGGEAGGCTTCATTTGT
TATCCTGTTTCTCAAGAGGTTTTCAATGGTTTAAAAGACGGCCAGGEAGECTTCATTTGT
TATCCTGTTTCTCAAGAGGTTTTCAATGGTTTAAAAGACGGCCAGGEAGGCTTCATTTGT
TATCCTGTTTCTCAAGAGGTTTTCAATGGTTTAAAAGACGACCAGGGAGGCTTCATTTGT

FEEE kEE % F ENE - Y EL ERE I

AATTTACGAGAAGACATAGAAGGGCTTTTGAATTTATTTGAAGCTTCATTCCTTGGAATT

GA--------- TEATTTCAAGGGAATACTEAGCTTGCACGAAGCCTCATATTACAGCTTA
Y TGATTTCAAGGAAATAATGAGCTTGCACGAAGCCTCATATTACAGCTTT
GA--------- TGATTTCAAGGGAATACTGAGCTTGCACGAAGCCTCATATTACAGCTTA
GA--------- TGATTTCAAGGGAATACTGAGCTTGCACGAAGCCTCGTATTACAGCTTA
GA--------- COATTTCAAGGOAATACTOAGCTTGCACGAAGCCTCATATTACAGCTTA

* £% ¥ ¥ % £ EkkE EE £EEEE EE E EE S

GAAGGAGAGGATGTTCTAGAAGAAGCCAATATTTTTTGTACTGAGCATCTAAAGGAGTCA
GAAGOAGAAAGCATCATGEAGGAGGCCTGECAATTTACCAGTAAACATCTTAAAGAAGCG
GAAGEAGAAAGCATCATGEAGGAGECCTGECAATTCACCAGTAAACATCTTAAAGAAGTG
GAAGEAGAAAGCATCATGEAGGAGOCCTGECAATTTACCAGTAAACATCTTAAAGAAGTG
GAAGEAGAAAGCATCATGEAGGAGECCTGECAATTTACCAGTAAACATCTTAAAGAAGTG
GAAGGAGAAAGCATCATGGAGGAGGCCTGECAATTTACCAGTAAACATCTTAAAGAAGTG

FEEFFFEE * ok kE EF EEE *% * ok F EEEFEE EE EE

TTAGG-GACGTTGEEG----- AGCAAAATCATACTOGCTOAGCAGGTACAACAATCTTTA
ATGATCAGCAAGAGCAAGGAAGAGCATGTATTTAGTAGCAGAACAAGCGAAGCGTACACTG
ATGATCAGCAAGAGCAAGCAAGGEGATATCTTTGTCOCAGAACAAGCAAAGCGCGCACTG
GTGATCAGCAAGAGCAAGGAAGAGCATGTATTTGTAGCAGAACAAGCGAAGCGTGCACTA
ATGATCAGCAAGAGCAAGGAAGAGCATGTATTTGTAGCAGAACAAGCGAAGCGTGCACTA
ATGATCAGCAAGAGCAAGGAAGAGCATGTATTTGTAGCAGAACAAGCGAAGCOOGCACTG

* * * £ £ ¥k ok kE k¥ ¥ ¥ * ¥ * ¥

GACATCCCTTCATATTGGAGGATOGCCAAGAATTGAGGCTCAGAACTTCATCASATTATALC
GAGCTCCCTCTGCATTGGAATGTGCCAATGT TAGAGGCAAGATGGTTCATACACGTTTAT
GAGCTCCCTCTGCATTGRAAAGT TCCAATAT TAGAGGCAAGOTGGTTCATAGACGTTTAT
GAGCTCCCTCTGCAT TGGAAAGTGCCAATGT TAGAGGCAAGGTGGTTCATACACGTTTAT
GAGCTCCCTCTGCATTGRAAAGTGCCAATOT TAGAGGCAAGOTGGTTCATACACGTTTAT

GAGCTCCCTCTGCATTEGAAAGTGCCAATAT TAGAGGCAAGATGGTTCATACACGTTTAT
EE S T EES TS £ EEEs £ kEEEE * EE S T

CCCACAGATGATGAAAGCAGTCCAATTTTGCTGACTCTAGCCAAGTTGGATTACAATTTA
GAGAAAAGAGAGGACAAGAACCACCTTTTACTTOAGCTCACTAAGT TGOAGT TTAACACT
GAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCOCTAAGATGGAATTCAATATT
GAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGC TCACTAAGT TGGAGT TTAACACT
GAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCOGCTAAGTTGGAGTTTAACACT

GAGAAAAGAGAGGACAAGAACCACCTTTTACTTGAGCTCOGCTAAGTTGGAGTTTAACACT
EE % k% E ¥ % wEEE EE wE k% EEE kEEE R RE

GTACAATCCATACACCAACAAGAACTGAAGGAGT TGGCAAGGTGATGGAGTAATCTGGET
TTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGAGTGGTGGAAGGATATAGGT
TTGCAGGCAATTTACCAGGAAGAACTTAAAGATTTTTG- -~ -~~~ -~ -------------
TTGCAGECAATTTACCAGGAAGAACT TAAAGACATTTCAGGGTORTGGAAGGATACAGGT
TTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGGTGGEACATCCATTATGCT
TTGCAGGCAATTTACCAGGAAGAACTTAAAGACATTTCAGGGTGATGRAAGGATACAGET

* &% & k% kEEEF SREREEE FE FF K
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Figura 40 — Continuacéao.

TTTAAAGAGAAACTAAGTTTTGCCAGAGACCGATTRATGGAAAATTATTTGTTGGTGATG
CTTGCAGAGAAACTGAGCTTTGCGAGGGACAGCTTGGTAGCATCCTTCGTACGGAGCATG
CTTGRAGAGAAATTGAGCTTTGCEAGGRACAGCTTGGTAGCATCCTTCTTATGGAGCATG
TTGAACCACCTTCCGRACTACATGAAATTGTGTTTTTTTGCGCT--TTACAACTTTGTTA
CTTGRAGAGAAATTGAGCTTTGCGAGGGACAGCTTGGTAGCATCCTTTTTATGGAGCATG

GGC--------- CTTTGTTTCAAAGCACAGTTT-TCTAAGTGCAGAATTGGCCTCACAAA
GEGAGCATGGEGATAGTGTTTAAGCCTCAATTAGCCTACTGTAGGA -GAATACGCACAAT
ATAGGGTCTGAGCCTCAATTCGCCTATTGCAGGA-GAATAGTCACAAT
AATTTGTTTATTACGTACT---TGCATTACAGAAAGACTCTTCAGAAT
ATAGEGTCTGAGCCTCAATTCGCCTATTGCAGGA-GAATAGTCACAAT

ATTTGTATGCATATTAACTGCGATTGATGACATTTATGATAGTATATOGATCAATAGATGA
CACGTTTGCTCTAATTTCAGTGATTGATGATATTTATGATGTTTATGOAACTTTGOATGA

TCCAGATTGAA- - ~==--==-=-~ AGLTGA---==================mmm oo
TGCAATAGCTCTAATTACAGTGATTGATGACATTTATGATGTTTATGGAACT TTGGACGA

GCTTGAACTCTTTACAGAAGCAGTGAAAAGTTTTCCACCATCTTATATATTATCCTTTTG
ACTTGAGCTATTTGCTGATGCTGT TGAGAGGTGGRACATCAATTATG-------------

TTTTATGGGGATTTCCCCTAAAATCCGGTGGGAMAT TGEEECAGTACTGEAGGAGCTGLC
-------------------------------------------- CTTTGAACCACCTTCC

AGAATATATGCAGATTTGCTACTTGGCCATGTTTAACTTTGGAAATGAGTTGGCATGTGA
GEACTATATGARATTCTGTTTTCTTGCGCTTTACAACTTGGTTAATGAATTTACTTATTA

GEACTACATGAAATTGTGTTTTTTTGCGCTTTACAACTTTGTTAATGAATTTGCTTATTA

TETTATGAAAATTCATGACCTCAATACTCTATCCTACATTAAGAAAGAGTGOGAARATCT
COTACTCAAACAACAGGATTTTGATATACTTCOAAGTATAAAAAATAGCCTTACGTARRAT

CaTACTCAAACAACAGGATTTTGATATGCTTCOGAGTATTAAAAATTCAGTATGTAARAT

GTGTAC-------------~~ ATCATACCTAGTAGAAGCCAGATGGTTTAGCAAAGGGTA
ATTATGGCTTCGCAATATACAAGCCTACTTAGTGGAGGCGAAATGGTACCATAGTAAGTA

TATACAAGCCT- -ACTTTGTGOAGGCGAAATGGTACCATGGTAAGTA

GTTAATTTTGC--==-======-=-~ CTCTCCC---GCCGTTCCATTCCTTTGATTTATC

CACGCCAACTGCOAAGGAA--TACATAGAARATGCATGGGTTTCAGTGGGAAGCCCTGLT
CACACCAACACTGOGAGAATTC- -TTGGAAAATGGACTGGTATCAATAGCAGGCCCAATA

GCCATTGTCCATGCCTATATCTTGCTACAACTCCAAGGAAGCAATGCCTTGACCGAARAT
GTCACAATAAGTGCATACCTTT CTGGTACAAATCCGATCATTGAGAAG
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TCACTCAGCTACCTCAAAGTCGAACATGOCTATGATGAGATGATATATTGGTCATCTCTC
GAG--------- CTAGAATTTCTAGAAAGTAATCCAGATTTAGTTCACTGGTCATGCAAG

CTAGAATTTTTAGAAAGTAATCOAGATATAATTCACTGGTCATTCAAG

ATCAGTCGGCTCAGTAACGATTTGEEAAATTCCGCGETTGAGT TGAAGAGAGGCGACGTG
ATTTTTCGTCTTCAAGATEATT TGEGAACTTCOTCAGATOAGATACAGAGAGGGEATETT

GCGAAATCTATTCAGTGCTACATGAT TGAAGAAGOCATATCAGAAGAAGAAGCAAGGEAC
CCGAAATCAATCGAGTATTACATGCATGARACTEATACCTCOGAGEAAGTTAGCTCGTGAA

COTATAAAAAGTTTGATAATTTACTCCTGRAAAAAGCTGAATGACAAGAATCTTTATARA
CACATCAAGGATATGATGAGACAGATGTGOAAGAAGGTGAATGCATACAGAGCTGATARA

AGTGATTTT----CCAGAAAGCATGGCGAAAATETGTTTAGACATGTCTAGAACTGCACA
GATTCTCCCTTATCTCAAAATACAGTTGACTTCATGTTGAATCTTGTGAGAATG- TCCCA

GATTCTCCCTTATAG

TTGCA---TTTTCCATGGAGATGATATAGEAACATCAACCAGRATTTCTAGAGATCGTTT
TTTTATGTATCTACGTGGAGATGGEGCACGATGCTCAAAACCAAGAGACTATGGATGTAGE

GeETCTCTTTAATACTTGAGCCTATACCAGTTGAATTATAA- -~ -~~~ - - m oo oo - =
TTCTACATGGRCTTTTTCAGCCCATTCCCTTARAGGACAAACACATGACTTTCACAGCACC
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MA- - CSNNSIVACNGSNDPLORRSANYHA
MAKNKPVQCLYSAKYDNLTVDRRSANYQP
MSSCINASTLVTSVNGFKCLPLTTNKAATRIMAKNKPVQCL- -
M3S5INPSTLVTSVNGFKCLPLTTNKAAIRIMAKNKPLQCL- - -----------------
MSSCINPSTLVTSVNGFKCLPLTTNKAATRIMAKNKPYVQCLYSAKYDNLTVDRRSANYQP

SIWNPELIESFTTPYTYELYANRLDELKQKAKDLFASAKESTSELLKLTDSVOKLGVAYH
SIWDHDFLOQSLNSKYTDEAYKRRAEELKGKVKIAIKDVIE-PLDQLELIDNLQRLGLAHR
------------------------------------------------------ LGLAYH
DEAYKRRAEELKGKVKIAIKDVIE-PLOQLELIDNLQRLGLAHR
DEAYKRRAEGLKGKVKIAIKDVIE-PLDQLELIDNLQRLGLAHR

SIWDHDFLQSLNSKYTDEAYKRRAEELKGKVK IATKDVIE-PLDQLELIDNLQRLGLAHR
L TL T

FEEEIKEAMNILKGDA----- TIKDLNATSLHFRLLREHGHPVSTGVFDKFRKRDGRFHD
FETEIRNILMNNIYNNNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGLKDGOGGFI -
FETEIRKILHNIYNSNKDYMNWRKENLYATSLEFRLLRQHGYPVSQDVFNGFKDDKGGFI-
FETEIRNILMNIYNNNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGLKDGOGOFI-
FETEIRNILNNIYNNNKDYMNWRKENLYATSLEFRLLRQHGYPVSQEVFNGLKDGQGGFI -
FETEIRNILNNIYNNNKDYNWRKENLYATSLEFRLLRQHGYPVSQEVFNGLKDDQGGFI-

X EEra o tok EEEE kEFEEckEeEEE kR a0k X

NLREDIEGLLNLFEASFLGIEGEDVLEEANIFCTEHLKESLGTL--GSKIILAEQVQQSL
--CDDFKGILSLHEASYYSLEGESIMEEAWQF TSKHLKEAMISKSKEEHVFVAEQAKRTL
- -CNDFKEIMSLHEASYYSFEGESIMEEAWQF TSKHLKEVMISKSKQGDVFVAEQAKRAL
--CDDFKGILSLHEASYYSLEGESIMEEAWQF TSKHLKEVVISKSKEEHVFVAEQAKRAL
--CDDFKGILSLHEASYYSLEGESIMEEAWQF TSKHLKEVMISKSKEEHVFVAEQAKRAL
--CDDFKGILSLHEASYYSLEGESIVEEAhQFTSKHLKEVVISKSKEEHVFVAEQAKRAL

JE EEEL aEEEk g oaEEE ok g ookEEE 04 LrrrEEE a0k

DIPSYWRMPRIEAQNFIKLYPTDDESSPILLTLAKLDYNLVOSIHQQELKELARWWSNLG
ELPLHWNYPMLEARWF IHVYEKREDKNHLLLELAKLEFNTLOQAIYQEELKDISEWKWKDIG
ELPLHWKVPMLEARKWFIDVYEKREDKNHLLLE LAKMEFNVLOATIYQEELKDF - - - -----
ELPLHWKYPMLEARWFIHVYEKREDKNHLLLELAKLEFNTLQAIYQEELKDISGWWKDTG
ELPLHWKVPMLEARKWF IHVYEKREDKNHLLLELAKLEFNTLQATIYQEELKDISG------
ELPLHWKVPMLEARKWF IHVYEKREDKNHLLLELAKLEFNTLOATIYQEELKDISGWWKDTG

sk sk aEE. kE oE | x . ckE REE, 2.k kokEEEE.

FKEKLSFARDRLMENYLLVM---GLCFKAQFSKCRIGLTKFVCILTAIDDIYIVYGSIDE
LAEKLSFARDSLVASFVRSMGSMGIVFKPQLAYCRRIRTITFALISYVIDDIYDVYGTLDE

LGEKLSFARDSLVASFLWSM- - -GIGSEPQFAYCRRIVTIATALITVIDDIYDVYGTLDE

LELFTEAVKSFPPSYILSFCFMGISPKIRWEIGAVLEELPEYMOICY LAMFNFGNELACD
LELFADAVE------------------- RWDINYALNHLPDYMKFCFLALYNLVNEFTYY
RWDINYALNHLPDYMKICF LALYNLVNEFTYY
---WDIHYALNHLPDYMKLCFFALYNFVNEFVYY

LELFTAAVE------==-======-=-~ RWDTHYALNHLPDYMK LCFFALYNFVNEFAYY
VMKIHGLNTLSYIKKE----- WENLCTSYLVEARWFSK- - -GYTPTAKEYIENAWVSVGS
VLKQQGFDILRSIKNALRKILWLRNIQAYLVEAKWYHS- - -KYTPTLGEFLENGLVSIAG
VLKQQDFDILRSIKNA----- WLGNIQAYFVEAKWYHG- - -KYTPTLGEFLENGLVSIGG
VLALQKDSSEFQIES - === === === ========== ===
VLKQQDFDMLRSTKNS - - - - - VCKMLILPLPPFRSFDLSFLNYDVFYSKIINCN----- -

PAATVHAYILLOLOGSNALTENSLSCLKVEHGYDEMIYWSSLISRLSNDLGNSAVELKRG
PIVTISAYL----5GTNPIIEKELEFL---ESNPDLVHWSCKIFRLQDDLGTSSDEIQRG

PMVTMTAYL--

DVAKSIQCYMIEEGISEEEARDRIKSLITYSWKKLNGKNLYKS - DFPESMAKMCLDMSRT
DVPKSIECYMHETGASEEVAREHIKDMMROMWKKVNAYRADKDSPLSONTVDFMLNLVRM

DVPKSIQCYMHETGASEEVAHEHT KDMMROMIWKKYNAYRADKDSPL- - - - - - -~ -~ -~~~

AHC- IFHGDGIGTSTGVSRDRLVSLILEPIPVEL-------------------- 581
SHFMY LRGDGHGAQNQETMDVASTWLFQPIPLEDKHMAF TAPKADEFPEYSFS* 589

Figura 41 - Alinhamento das sequéncias de proteina dos genes “orange1.1104775.1”

(“Valéncia”), “Ciclev10017785m” (C. clementina), “orange1.1g046807m”

(“Pineapple”),

“Cg39g004080.1” (C. maxima), “Cm257260.1” (C. medica) e “MSYJ216420.2” (C. reticulata).
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---ATTGGATATA TAGATGTAGAGTAAGCTAGCTTACAGTTA
CCTCCTGTAGATTTTGATCTGTGTCCTCCTCCATGTGTAATTTTATTTATATTCAATAAT
- - - GGGGAGAATATAATT - - - oo oo e oo AATATGATTTA------- CAAT

TACTTGGCGAAGATTCTCAAATTAATCTATGGTTTGTGGTGATGTACGAGGTTATATATA
TTACAGGTAAGGGGT -CCTGCCTAACCC-CACCAACTTTGGGTATTTTTAATTAAAAAA -
TTGTAGGGGAATGCT - TAGAAGAAACAGATACAATATAACAATATATATACATATACACA

------ AGCATAA- - - - - - AAATGGTCA- - - TTGAAGAATCGATCTAAAATGTTGTGAAC
CACACACACACAG------ AGTTTCTTAAAATAGAAAGAAAGCATCAAGTTGTTGAGAAT
---------------------------------------------------------- GT

TTTGAAAGCGTTTAATTTTTAAGTCTTAATAGTACAAAAGTATTTTATTCATTTGGGGGG
AGAGAGTACTTCTGAGTGTCGCT - CTCACT - TTACCAAGAT - - - - G- AMAAATTACGGAG
AGTTGCAAGTTGTGAGAGGGATG- CCAAAT - TCATCAATTAACCTGATACAATTGCAGAG
o .

-AAAAAAANGGAGTACATCA
————— GAGCAGAGT TCCTGCAAAACAGCGTAGCTGTGATAAGTCTTTCGCGTTGCAATCC
TCAACGATCATGTTTCACGTGAACTTGCCTTTCTTTGACTATTATTGGGTGTGTGA- - - -

---CGAACGAGGTCAATATTGTACCAGAAGACACGTACATCATCCATACATTCCGATGAA
CGAAGTAAAAGTTCATTTGTCTATGACCACTTTCATACCTC----- CTCCGGCTGGTGGE
---GETTGCATT-------------------~ AATTACCTC----- TATTCCCTCAAAGA

TGTTGTATAATCTTT- - mmmm o mmmme e ATTTA- --mmmm e TTTATC
CTTTAATTATTTCTA - - - oo m s e o e e oo GTTAGA
TTTTAGATAACCTT T o= - - oo m s o oo TTTATA

TTTTTTTTTCCTGCATACA- ------- AATTTTTTAAAGAGTCTTTCAATAAACTACACA
ATAGTTTTGAGTCGGTGCT-------- ACATGTGGCTTTTTGACTTGGGTTAACT -----
A CATTATTGATTTTTCATCAAAATAAATACACA

ACAGAGTCAACAGTCAGGCTCATGAAAGGAAA- -~ -~~~ TTATTTGTATTTTTCTTATTG
CTAAAATCACTGTTATTCCTCATACATTCTAATAGTATTATAARACATATCATTATCCATT
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Figura 42 - Alinhamento das sequéncias promotoras dos genes “orange1.1104775.1”
(“Valéncia”), “Ciclev10017785m” (C. clementina), “orange1.1g046807m” (“Pineapple”),
“Cg3g004080.1”7 (C. maxima), “Cm257260.1” (C. medica) e “MSYJ216420.2” (C. reticulata).
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Figura 42 — Fim.

TTACTTTGTATATTCTTATTTCTACATA- - AAACAAGATTTTAATGTAATAAATAGAACT
TAAGAATATACAAAGTAAATGTAAGGAAGAAAAAAGGCATACAAAGTTGCAAACAATATC
GUATAAAATAAATAATGAAATAAAAATAAAAATACAG------ AATTTAATATTTGAATT
TGATAATGACTACGGTTGTTTCAAAGTATATAAAAAT - - - - - -ATGTTACAATAAGACGT

GAAAACAAATTAATAAATTTCAAAATGATTATCAACAAAAAGTTGATTGGAGATA- -ATG
GAAGACTAGAAAGATTGAACCCA-- -AGTCTCTACGCTCATATTTTATAAACACA- -AAC
AATGATTAGTAGGGATGGCAAAACATCGGGTCGGGLTCGGGCTTGGCCAAACCCA- -ACC

GATTTTAATATATTGTAGATTGTGATAATTTGTAA- -TAATTTCAAAAAACTTCCATTTA
GACATTGTTGGATATTTGTTTCTAGGAATGACTAT - - - -GATAATAGAA - - -GATAATTA
CGACCTGATCAATAGAGAATTAAAGCCCGACCTTAAAAAAACCATACGTATTTATATTTA

TGTATGGATGATGTATGTGTCTTCTGGTACAATATTGACCTCGTTCGCACAGTATGATGT
———————————————————————————— ACAATAATGACCTCGTTCGCACAGTATGATGT
ACAGCGGTTGETGAA- - - - - == m s mmm e e oo TGTGTG-TTGTAAARAT
AAATGG---------------- ACTAATCCAATAATTA-GGCGCTCCTT--CTTTAAGCT

ACTCCTTTTTTTTTCCCCCCAAATGAATAAAATAATTTTGTACTATTAAGACTTAAAAAT
ACTCCTTTTTTTTTCCCCCCAAATGAATAAAATACCTTTGTACTATTAAGACT TAAAAAT
AATTTTAATATTTGACAACAAGCGAAAGAATGTTGTTAAAAACT - - -CTTCAATAGATGT
AACCC-AATAATTAGGAACTCA--TTTTTTTGTTATATTTACTTTTTGATCCTTGTAACT
ACCGA-AACCATTTTCAACCCACAATTCAATGTTGAAAAATCAACTTCTTCATTGCATAT

TAAACG-------------- CTTTCAAAACTCAAAT----- GAGTACGAAAA-GTAAATC
TAAACG-------------- CTTTCAAAACTCAGAAAAAATGAGCACGAAAA-ATAAATC
TCAATC----TCACAACATTCTACAAAAGC- - -GCGTTGT - - - -GAAAAAATTTTAATAA
TTITT7C--------~- TTTAAATGCCACAGCTCTAATTTCTATCCTCATTTAATTTARATG

ACATGAACTTCTCCTCTGCCTATATATATATATAACCTCGTACATCACCACAAAC
ACATGAACTTCTCCTCTGCCTATATATATATAT - - -
TTGACAACTAGTGTAAAATCGTTATAAATTTTTAATCTCATTCAATCCATGAATTAGT -A
GGTACGAT-------- TTGTCAAATGC- -GATTTAAATGGGTGATGCATGTATACTGAAA
TTTAAAACC- - -ATGATACACAAATATATATCGAATATTTTTAATGCAATTAAATTAAAA

AAATTAATCTAAATTCAATTCATAATTCTGCAGATTAG-AAGT -AGATTTGATATAATCC
GTAGCCCTTGTGCTTAACATGCTATGAACCATGCTTGAATAATCGAGTATAACTGCATCC
ACACACAATGCAATTAAATTAAAAATACA--------------~ CAATGT----AATTCC
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