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RESUMO: Com alta variabilidade e sendo
nativo do cerrado brasileiro, o cajuzinho-do-
cerrado (Anacardium humile St. Hill.) possui
uma alta aceitabilidade pelas comunidades
locais, em virtude dos frutos serem
atraentes e com caracteristicas peculiares,
como sabor Unico, potencial no uso na
industria frutifera e uso sustentavel por
produtores. Assim, o uso da biotecnologia
pode ser de grande valia, uma vez que,
para este género ha poucas informagdes.
Em particular, o estudo e descricdo de
genes da cultura é fundamental para que se
possa fazer estratégias para a conservagao
e melhoramento da espécie. O objetivo
deste trabalho foi identificar e descrever
genes flanqueados por oito marcadores
microssatélites na cultura do cajuzinho-
do-cerrado (Anacardium humile St. Hill.),
utilizando o genoma de Anacardium
occidentale (cajueiro comum) do banco de
dados Phytozome. Os resultados revelam
que todos os marcadores flanquearam
ou estavam proximo de genes, sendo
possivel identificar as informagbes de
sequéncia genOmica (SG), sequéncia do
transcrito (ST), sequéncia CDS ou Coding
DNA Sequencing (SCDS) e sequéncia do
peptideo (SP). Além disso, foram obtidas
todas as anotagbes funcionais, exceto para

Ciéncias agrérias: Debates emblematicos e situagdo perene 3

Capitulo 6

48



0 gene Anaoc.0935s0002 flanqueado pelo marcador mAoR6. Ainda, pode-se destacar a
funcéo associada do gene Anaoc.0015s0338 relacionada ao dominio de proteina quinase,
pois desempenha papel importante na expressdo de respostas aos estresses ambientais,
como frio ou seca. A utilizagdo do banco de dados gendmicos do Phytozome é eficiente
no flanqueamento dos genes de Anacardium humile St. Hill. Todos os marcadores. Os oito
marcadores microssatélites utilizados flanquearam ou estao préximo a genes, onde apenas
o marcador mAoR6 néo apresentou anotagdo associadas. Dessa forma os resultados séo
promissores quando relacionados as novas perspectivas para melhoramento em cajuzinho-
do-cerrado.

PALAVRAS-CHAVES: cajuzinho do cerrado, microssatélites, marcadores moleculares.

ABSTRACT: With high variability and being native to the Brazilian cerrado, the cajuzinho-do-
cerrado (Anacardium humile St. Hill.) has a high acceptability by local communities, because
the fruits are attractive and have peculiar characteristics, such as unique flavor, potential use
in the fruit industry and sustainable use by producers. Thus, the use of biotechnology can
be of great value, since for this genus there is little information. In particular, the study and
description of the culture’s genes is fundamental to make strategies for the conservation and
improvement of the species. The objective of this work was to identify and describe genes
flanked by eight microsatellite markers in the cajuzinho-do-cerrado (Anacardium humile St.
Hill.) crop, using the genome of Anacardium occidentale (common cashew tree) from the
Phytozome database. The results prove that all markers flanked or were close to genes,
making it possible to identify the genomic sequence information (SG), transcript sequence
(ST), CDS sequence or Coding DNA Sequencing (SCDS) and peptide sequence (SP). In
addition, all annotations except for the Anaoc.0935s0002 gene flanked by the mAoR6
marker were started. Furthermore, the associated function of the Anaoc.0015s0338 gene
related to the protein kinase domain can be highlighted, as it played an important role in the
expression of responses to environmental stresses, such as cold or drought. The use of the
Phytozome genomic database is efficient in flanking the genes of Anacardium humile St. Hill.
All bookmarks. The eight microsatellite markers used flanked or are close to genes, where
only the mAoR6 marker did not show associated annotation. Thus, the results are promising
when related to new perspectives for improvement in cajuzinho-do-cerrado.

KEYWORDS: cajuzinho do cerrado, microsatellites, molecular markers

11 INTRODUGAO

A espécie Anacardium humile St. Hill, popularmente conhecida como cajui ou
cajuzinho-do-cerrado, € nativa do cerrado brasileiro, podendo ser encontrada em varios
estados, como Bahia, Mato Grosso, Mato Grosso do Sul, Sao Paulo, Distrito Federal e
Goias (SANO et al., 2010).

E considerada um subarbusto e pode atingir até 150cm de altura, com caule que
consegue armazenar agua fazendo com que a planta resista a longos periodos de seca
(ALMEIDA et al., 1998). Em comparagéo ao cajueiro comum, 0 cajuzinho-do-cerrado nao

possui tanta variabilidade, uma vez que, as agdes humanas e o fogo reduzem o nimero de
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plantas, o que pode ocasionar o risco de extingdo da espécie (CEMIG, 2001).

O cajuzinho-do-cerrado possui reduzida produg¢édo de frutos e sementes mesmo
durante sua inflorescéncia e com alto nimero de flores. Alguma de suas flores hermafroditas
ndo tem a capacidade de transformarem-se em frutos, com proporcéo estimada de 4:1
entre flores hermafroditas e femininas (FERRAO, 1995).

A variabilidade morfolégica da A. humile é vasta e diversos estudos tém sido
desenvolvidos com o objetivo de buscar ambientes com divergéncias de grande magnitude
para aumentar a variabilidade genética da espécie. Esses fatores podem gerar subsidios
para possibilitar a execucdo de estudos sobre seu potencial comercial € uso em programas
de melhoramento. Sabe-se que o cultivo da espécie ndo é feito em larga escala por varios
fatores, sobretudo, relacionados a falta de conhecimento sobre a variabilidade genética da
espécie, desenvolvimento e das técnicas de cultivo (SILVA et al., 1997).

A literatura apresenta inumeros trabalhos relacionados ao género Anacardium,
porém, muito pouco sobre cajuzinho-do-cerrado (A. humile St. Hill). Essa caréncia de
estudos sobre o mesmo revela a urgéncia e a necessidade de informagdes com o intuito
de preservacao e formas de uso da espécie (CARVALHO et al., 2005). Nesse primeiro
momento, a utilizagdo de marcadores moleculares no estudo de genes para a espécie é de
suma importancia para auxiliar os trabalhos de melhoramento genético da espécie.

Os marcadores moleculares estdo associados a qualquer fenétipo molecular, os
quais sao resultados de um gene expresso ou segmento gendmico em nivel de DNA
(FERREIRA; GRATTAPAGLIA, 1998). Assim, os marcadores sdo ferramentas que auxiliam
nos estudos de populacdes, identificacdo de genes de interesse a caracteres quantitativos
e qualitativos e estimativos de diversidade genética (REGITANO, 2001; BUSO et al., 2003).

Os microssatélites ou SSR (Simple Sequence Repeats) sdo caracterizado por
codominancia, multialélicos, alto nivel de polimorfismo e alta frequéncia no genoma (RAI
et al., 2013). Possuem sequéncias que variam de 1 a 6 nucleotideos repetidos em tandem
e sdo muito utilizados na area de biotecnologia para auxiliarem os programas classicos
de melhoramento genético (BUSO et al., 2016). Alguns microssatélites foram obtidos para
cajueiro comum, mas somente alguns que foram polimorficos para Anacardium occidentale
foram testados para cajuzinho do cerrado (SOUZA, 2014). Dessa maneira, identificar no
genoma regides que estéo atreladas a caracteristicas agronémicas favoraveis a cultura se
faz necessario para orientar os programas de melhoramento, principalmente relacionados
a conservacgao da espécie.

Neste contexto, a finalidade do trabalho foi identificar e descrever os genes
flanqueados, por oito marcadores microssatélites (SSR) da cultura do cajuzinho-do-cerrado,
no genoma de Anacardium occidentale. Além disso, esse estudo sera importante para
mostrar a importancia do melhoramento genético de culturas do cerrado, com o objetivo
de garantir conhecimentos prévios para a manutencao e conservacao genética da cultura,
integrando o conhecimento tedrico e pratico da genética, melhoramento e biotecnologia.
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21 MATERIAL E METODOS

2.1 Local de execucao do projeto

As andlises foram realizadas, utilizando o banco de dados genémicos do Phytozome
disponivel no website <https://phytozome-next.jgi.doe.gov>.

2.2 Marcadores microssatélites e analises in silico

Inicialmente, foram analisados 8 marcadores microssatélites ja caracterizados na
literatura para o cajuzinho-do-cerrado (Anacardium humille St. Hill) (Tabela 1).

Duas etapas principais foram realizadas para as analises in silico: 1) A primeira
etapa consistiu no flanqueamento dos marcadores moleculares no genoma do cajueiro
comum (Anacardium occidentale L.). I1sso foi necessario, pois ndo tem o genoma descrito
para cajuzinho-do-cerrado, ou seja, utilizando a espécie mais proxima para relacionar
0s possiveis genes identificados e suas fungbes. Esse processo € devido a similaridade
genética entre o cajueiro comum e o cajuzinho-do-cerrado; 2) A segunda etapa consistiu
na descricédo dos genes flanqueados pelos marcadores, ou seja, as principais informacdes
sobre 0s genes.

Sequéncia (5’ - 3’) Repeticao
Marcador
more G GASMCSETeACTCORTCS o
mars L SASAACCCTOAGTOCACTCD () spana,
o & GAAOTICOROMICTAGE e,
w1 ACEACASOOACATGCTO 001,
momz 5 TEACOROATTGTCTCCTe (40 ARACUAT,
morne  ESSAGAMGOACTOGACTIGO N, e,
MAORI7 T TTOGOATOGARGAAGAG (@A)
morzs & SSASMOMACTIACETTTONC o,

Tabela 1. Microssatélites caracterizados para cajuzinho-do-cerrado.

Fonte: Soares et al. (2013)

A sequéncia dos marcadores (forward (F) e reverse (R)) foram inseridas no banco
de dados para o BLAST. Para tal, cada sequéncia foi renomeada com um cabecalho a ser
identificado no JBrowser do genoma da cultura.

O genoma utilizado como base foi 0 da espécie de cajueiro comum (Anacardium
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occidentale v0.9). Cada microssatélite flanqueou uma regido do genoma, possibilitando a
identificacdo de genes estudados na presente pesquisa. Todos os genes identificados foram
descritos de acordo com as suas sequéncias CDS (Coding DNA Sequence), sequéncia do
gene, do transcrito e sequéncia do peptideo.

31 RESULTADOS E DISCUSSAO

Todos os marcadores microssatélites, desenvolvidos para a cultura do cajuzinho-
do-cerrado foram flanqueados no genoma do cajueiro comum (Tabela 2), evidenciando
a sintenia genOGmica entre as espécies. Os genes foram descritos, com base na SG:
Sequéncia genémica; ST: Sequéncia do Transcrito; SCDS: Sequéncia CDS; SP: Sequéncia
do Peptideo; FG: Funcao do gene.

Marcador Gene Transcrito
mAoR2 Anaoc.0003s0046 Anaoc.0003s0046.1
mAoR3 Anaoc.0003s0046 Anaoc.0003s0046.1
mAoR6 Anaoc.0935s0002 Anaoc.0935s0002.1

mAoR11 Anaoc.0016s0799 Anaoc.0016s0799.1
mAoR12 Anaoc.0666s0006 Anaoc.0666s0006.1
mAoR16 Anaoc.0658s0005 Anaoc.0658s0005.1
mAoR17 Anaoc.0011s0412 Anaoc.0011s0412.1
mAoR29 Anaoc.0015s0338 Anaoc.0015s0338.1

Tabela 2. Ordem de marcadores, genes e transcritos.

Os marcadores mAoR2 e mAORS3 flanquearam o gene Anaoc.0003s0046, localizado
no scaffold 3 no genoma Anacardium occidentale (Figura 4) com sequéncia genémica
(SG) de tamanho de 673 pb (pares de bases), sequéncia do transcrito (ST) com 585 pb,
sequéncia codificante (SCDS) com 396 pb e sequéncia do peptideo (SP) com 132 pb
(Tabela 3). Como nao possui fungao associada para o gene, a fungdo mais aproximada foi
encontrada para associa¢do F-box (FBA_1).
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SG

GGTTATCCAAGTCCATGGCTGTGGCATACAATTACTCTAATGTTTTTGTCTGCAAA-
CAATCAAATTTTATTGTGTCTTCAAGAAAAATCCAGACGAAGAAG
CGATGTTTGAGATGTAACACTCTGTATCTTGACAAAGATAATTCCCCACTTGCTTGC-
TCCTTCCACGGCCACACCACTGGTATTTTATTTTGTGTGTGTGTG
TGTGTGTGTGTGTATTCATTTTATCGTCTCAGAAGGCTTTGTGATATCATTTTTTTTTTT-
TGAAGGAGAGAAAGGGTTGTTTTCATTTGCTCCGCCGCATCAAG
GGATTGACGGGGAGTGGAGTGACGGTTCTGGGGTGATCGTGTACAAGTGGAACGA-
GAAGGGAAATAGGCCAAATACCGGAAGAGCCAATTGGAAGAAAA
GATGGAGCTGTTGTGCTGAGTATAGGGAAAATGCTCCGCCTTGTCGAAAAGGGTGG-
CATGTTTCTTATGATGATGGTTTTACGTTGTTTTAATTTGGAATCAA
GAGCAACATAATTGCTTGTTCTGATTTGTTTTTACGAGTTCCGAAAGATCTGATCTT-
GATCATTAGGTGTGTTTTTATTATGGCTTCTATAAGTTTGTTCCTTTC
TTGTAGATTTCTTGAAATCAATGGTGACTAGTTGTGACGTCTAATAATTTTTTATATAG

ST

GGTTATCCAAGTCCATGGCTGTGGCATACAATTACTCTAATGTTTTTGTCTGCAAA-
CAATCAAATTTTATTGTGTCTTCAAGAAAAATCCAGACGAAGAAGCG
ATGTTTGAGATGTAACACTCTGTATCTTGACAAAGATAATTCCCCACTTGCTTGCTCC-
TTCCACGGCCACACCACTGGAGAGAAAGGGTTGTTTTCATTTGCTC
CGCCGCATCAAGGGATTGACGGGGAGTGGAGTGACGGTTCTGGGGTGATCGTGTA-
CAAGTGGAACGAGAAGGGAAATAGGCCAAATACCGGAAGAGCCAATT
GGAAGAAAAGATGGAGCTGTTGTGCTGAGTATAGGGAAAATGCTCCGCCTTGTC-
GAAAAGGGTGGCATGTTTCTTATGATGATGGTTTTACGTTGTTTTAATTTG
GAATCAAGAGCAACATAATTGCTTGTTCTGATTTGTTTTTACGAGTTCCGAAAGATCT-
GATCTTGATCATTAGGTGTGTTTTTATTATGGCTTCTATAAGTTTGTT
CCTTTCTTGTAGATTTCTTGAAATCAATGGTGACTAGTTGTGACGTCTAATAATTTTT-
TATATAG

SCDS

ATGGCTGTGGCATACAATTACTCTAATGTTTTTGTCTGCAAACAATCAAATTTTATTG-
TGTCTTCAAGAAAAATCCAGACGAAGAAGCGATGTTTGAGATGTAAC
ACTCTGTATCTTGACAAAGATAATTCCCCACTTGCTTGCTCCTTCCACGGCCACAC-
CACTGGAGAGAAAGGGTTGTTTTCATTTGCTCCGCCGCATCAAGGGATTG
ACGGGGAGTGGAGTGACGGTTCTGGGGTGATCGTGTACAAGTGGAACGAGAAGG-
GAAATAGGCCAAATACCGGAAGAGCCAATTGGAAGAAAAGATGGAGCTG
TTGTGCTGAGTATAGGGAAAATGCTCCGCCTTGTCGAAAAGGGTGGCATGTTTCTAT-
GATGATGGTTTTACGTTGTTTTAA

SP

MAVAYNYSNVFVCKQSNFIVSSRKIQTKKRCLRCNTLYLDKDNSPLACSFHGHTTGEK-
GLFSFAPPHQGIDGEWSDGSGVIVYKWNEKGNRPNTGRANWKKRWSCCAE
YRENAPPCRKGWHVSYDDGFTLF*

Funcéao

F-box associated (FBA_1)

SG: Sequéncia genémica; ST: Sequéncia do Transcrito; SCDS: Sequéncia CDS; SP: Sequéncia do

Tabela 3. Descricao dos dados do gene Anaoc.0003s0046, flanqueado pelos marcadores mAoR2 e mAoRS.

Peptideo; FG: Fungédo do gene.

20.000,000

Figura 4 -

Flanqueamento dos marcadores SSR mAoR2 e mAoR3 no banco de dados gendmicos.

Fonte: Autora (2023).

Ciéncias agrérias: Debates emblematicos e situagdo perene 3

Capitulo 6

53



Proteinas F-box apresentam uma estrutura bipartida, sendo assim elas possuem
um dominio carboxi-terminal que atua com substratos. Dessa forma, proteinas F-box em
subconjunto € caracterizada por aproximadamente 180 residuos em uma regido carboxi-
terminal (FBA). Essas proteinas denominadas F-box possuem dominio conservado com em
média 40-50 aminoacidos que fazem interacdo proteina-proteina que assim é denominada
dominio F-box (TAIZ et al., 2006). Nas plantas grandes parte de genes relacionados a
F-box atua na regulacdo de diversos processos bioldgicos, como na formacéo de raizes
laterais, formacdo de meristemas, resposta ao estresse, senescéncia e fotomorfogénese
(AN et al., 2019).

Estudos de Mukesh et al. (2007), com a cultura do arroz, evidenciaram que genes
codificadoras da proteina F-Box estavam relacionadas com a transcricao floral, bem como
o desenvolvimento da panicula e da semente. Além disso, mais ou menos 43 genes que
codificam as proteinas F-box foram diferencialmente expressos em mudas de arroz quando
submetidas a condi¢cbes de estresses abidticos.

O marcador mAoR®6 flanqueou o gene Anaoc.0935s0002, localizado no conting 935
no genoma Anacardium occidentale (Figura 5), sendo a sua sequéncia genGmica com
tamanho de 684 pb (pares de bases) (Tabela 4), sequéncia do transcrito com 684 pb,
sequéncia codificante (CDS) com 204 pb e sequéncia do peptideo com 68 pb. Para este
gene com essas caracteristicas, a fungéo ainda néo foi descrita, evidenciando que a cultura
ainda tem muito a ser explorada por estudos genémicos.

AGTTACTTTAGCCATGAGCGATGGAATAATGGGTAGTTCTAGTGCTAGTACTT-
CAAAGCTGCATCAAGGTTCAAATCGAATGGAGAATAGTTTTACAAGAGATTTCC-
TCGGCATGAGTAATGATCAATCTGGCCGTCCATTTTTCTCACAAGAGCTAGC-

SG CAAACTTGCTACAATGGTTCCCCCATGGGTTTGAGCCAATTCCCAGCAACCACT-
GAAGTCAATTCATATCGAACCCATATGTTATTTTCACAAAATTGCAGCTAGCTCAT-
GTAAAAATGTCTTGAACTTGAGGCGCTAGCACTCTATAGAGCAACTTTTGAATGA-
TGAGTGGTGCTTGGAAGTCGAGGCCAGTGGTGCATATTTGAAGTGACAAAGCA
ATGAACGAACTCCAAGTCATGCATGTTATCGTTGTTGATTCTGTTGTTCTTTTTCTTCTGTCTCCAC-
TCTTTTATCCTTTTTITTTTTTTTTTTAATATATTGAACAGCTATCACAGAAAACTACGTGTTATATATATA-
TATATATTAGACATAGTTGACTGCGCGTCAAAGTTACGCACCATCTTGTCAACGTTGGTGGCTTAA
CGAGAAAATTCTAGGTCACTGTTTGTCTATCCTAAAAATTGTTTAACCCAAACCCAAC-
TAAAACCACTAATTTTTTTCCCATATTTTATGACACAATTAAGGC

AGTTACTTTAGCCATGAGCGATGGAATAATGGGTAGTTCTAGTGCTAGTACTT-
CAAAGCTGCATCAAGGTTCAAATCGAATGGAGAATAGTTTTACAAGAGATTTCC-
TCGGCATGAGTAATGATCAATCTGGCCGTCCATTTTTCTCACAAGAGCTAGC-
CAAACTTGCTACAATGGTTCCCCCATGGGTTTGAGCCAATTCCCAGCAACCACT-

ST GAAGTCAATTCATATCGAACCCATATGTTATTTTCACAAAATTGCAGCTAGCTCAT-
GTAAAAATGTCTTGAACTTGAGGCGCTAGCACTCTATAGAGCAACTTTTGAATGA-
TGAGTGGTGCTTGGAAGTCGAGGCCAGTGGTGCATATTTGAAGTGACAAAGCA
ATGAACGAACTCCAAGTCATGCATGTTATCGTTGTTGATTCTGTTGTTCTTTTTCTTCTGTCTCCAC-
TCTTTTATCCTTTTTTTTTTTTTTTTAATATATTGAACAGCTATCACAGAAAACTACGTGTTATATATATA-
TATATATTAGACATAGTTGACTGCGCGTCAAAGTTACGCACCATCTTGTCAACGTTGGTGGCTTAA
CGAGAAAATTCTAGGTCACTGTTTGTCTATCCTAAAAATTGTTTAACCCAAACCCAAC-
TAAAACCACTAATTTTTTTCCCATATTTTATGACACAATTAAGGC

ATGAACGAACTCCAAGTCATGCATGTTATCGTTGTTGATTCTGTTGTTCTTTTTCTTCTG-
SCDS TCTCCACTCTTTTATCCTTTTTTTTTTTTTTTTAATATATTGAACAGCTATCACAGAAAAC-

TACGTGTTATATATATATATATATTAGACATAGTTGACTGCGCGTCAAAGTTACGCACCCT-
TGGTCAA
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SP MNELQVMHVIVVDSVVLFLLSPLFYPFFFFFNILNSYHRKLRVIYIYILDIVDCASKLRTILSTL-
VA~

Fungéo | Sem descri¢cdo

SG: Sequéncia gendmica; ST: Sequéncia do Transcrito; SCDS: Sequéncia CDS; SP: Sequéncia do
Peptideo; FG: Funcgdo do gene.

Tabela 4. Descricao dos dados do gene Anaoc.0935s0002, flanqueado pelo marcador mAoR6.

Anacardium occidentale v0.9 - File  View Help & Share
o 5.000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000 55,000 60.00
@ Q Q QQ contig_935 v | contig_935:6341 26580 (20.24 Kb .-
10.000 15000 20,000 5.000
User Blast Resuits TMAGRE_F BLAST contig_635 featurai [e-value = 9 228-2]
- — foete_ad
Transctipt  Anaoc.083550001.1

-
Anaoc 093550002 1

Alternative Transeript 5&_,0,-‘.

Figura 5 - Flanqueamento do marcador SSR mAoR6 no banco de dados genémicos.
Fonte: Autora (2023).

O marcador mAoR11 flanqueou no gene Anaoc.0016s0799, localizado no scaffold 16
no genoma Anacardium occidentale (Figura 6) este gene sendo a sua sequéncia genémica
com tamanho de 4705 pb (pares de bases) (Tabela 5), sequéncia do transcrito com 2304
pb, sequéncia codificante (CDS) com 2304 pb e sequéncia do peptideo com 768 pb. Este
gene possui fungdo associada inibidor de proteinase. Os inibidores de proteinas vegetais
possuem capacidade de intera¢do especifica com variados tipos de enzimas proteoliticas,
assim as mesmas podem inibir competicao, além de reduzir a digestibilidade protéica.

0 2,000,000 4000000 6,000,000 8,000,000 10,000,000 12,000,000 14,004

- @ Q Q QQ scafloid_18 v || scafiold_16 5222451, 5227510 (5.06 K. Go _| &

User Blast Results TniAnmLF BLAST scaffold_16 feature? [e-value = 7 576-3]

. % S I — — P S ——

o Anaoc 001650798 1

Alternative Transcript

PASA Assembled EST

BLASTX Arabi/Chlamy/Rice —4‘—-‘_ L Lo ’LL:_‘-{ o

Figura 6- Flanqueamento do marcador SSR mAoR11 no banco de dados genémicos.

Fonte: Autora (2023).
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SG

ATGGCTTCCTCCTTCCTCGGACTCCTCTCTCTTCTCTTCCTCCTTGCCTTCTGC-
CGCTGCTGCTTCATCAAATCAAATTCCCAG GTACTTTTTTTTTTTTTTTTTAAAC-
TAAGTAGATTATAAATTAACTTTAGACTGAATTATTTGTATGGCCTGTTTTGTCAG
CCTTATGTTGTTTATATGGGGAGTTCATCGAGTAATGAAAAAAATGGAGATGTTACAGAGTTGGCTCACTTGCAAC-
TATTATCTTCCATTATTCCAAG GTTAAGTGTGTTTTATGATCATTAACCTTTATTTTATATTAATTTCCTTATTAAT-
GGGTTTAATTAATGTATTTATAG CAATGAAGAGAGTGAAAGAGTATCCTTAATCCACCATTACAGCCATTCTT-
TCAAGGGCTTCTCTGCAATGCTCACAGAGAAAGAAGCGTCTCTATTATCGGGTAATTAATTAACTAATTCTCG-
TCTTATCTGAATTAAAATTATATTATGATGATATGCTAGCTGGTCAAGTATAAGCTGGAAATGAACATTATACATTA-
AAGTAAATTGAGATGTACTATTTATATTAATTTAATTTTCACTCAATAATAAAAAAATGAGTTGCTCACTTACTCT-
CACAATAAACATGGAATGGAATGGAATGACCATAATTGATCTTACTTAATTAAACAAATAAACTGAATAAACTTT-
TGGTCGATAGAATCAATAAATTCTATCACTATTATTAAAGATTGGCCATGAGATATAATTGTGAAAGGTGCAG
AGGTTGAAGGGGTAGTGTCGGTGTTCCCTGATAGGGTTCTTCAACTTCATACAACACGTTCATGGGATTTCTTAGAGGAAG-
CGGCAGCTCAGCCAAGAATCAGCATCTGGGCCAACTCCAGATATCATAAGCGCTCTTCTGATGTCATAGTAGCTGTTATTGA-
CACAGGTACAAGTTCCCACATTAATTTATTTCAATTTTCTTTCTCTTAATTCTTTTCATTATGATATATATATATATATGGGTCCAG
GCATATGGCCTGAATCTGAGAGTTTCAAGGATCAAGGACTGGGAGAAATCCCTGCAAGATGGAAAGGTGTT-
TGCATGGAATCACCTGACTTCAAGAAATCCAATTGTAACAGGCAAGTAATTAATCCCAAAATCTTGGTTCTT-
TATTTAAAAAAGTTTAATTAATAGTTTACAACAAATTAATCAAAGCCAAACGGCAAATTCTCATCTAAAGTTTTT-
TAAATGAAAATTTCTTTATGAAGTTTAAAAAATTAAGTATTTATCATTTTTTATAAAAAGATAAAATATTTTTTATAAA-
ATATAATAATATTAATATTAAAATAAAATTAATATAAATAATATTAAAAATAAATTTAAAATAAAATAATAATAAATATT-
TAAATATAAATAAATATTTAAAAAAAAAAATATCAACTATCACTTCATCGGCGTAGTCGTCTTTAACCTTATCAG
GTGATGAAAACAGTCATCTGATTCTATTGAAGTCGGATCTGGCTGTCACGATGGGGAGGTGGCTAATTTGGTGGTCT-
TCGCATCGGAAAAGGCAAAAATGATCGGAGTGCTTGACAACGACATTTTCAATATTTTAGATTACAAAACAGTCAGATC-
TAACTGTCTCTACCAGAGTTTTTGCGATCAGATCTAACTGTCTTAGTATCGTAGAGGTTAAATCGGTGTCAATGAAATCA-
AATGACCATTTCTGACCACTTATAGGGTTAAAGGCGGTCATCGCTGCCAACGATGATGCTAGTGGCAATAGTGTTTTTT-
TAATATTTATTTTATTTTTAAAATTTTTTTAATTTATTAAATTTTATTATTATTTTATTTAAATTTATATTTTAATATTCTTATAAA-
ATTTATTTTTTAATTTTTATTCAAAAAATAAAAATATCTCTTAACTTTGTTAATGGGTAGTATTTGGTTTTTAAACTTTATA-
GGTGGACTTTGTCATTTAAGGAAACTTGGGTGGCAATTGGCATTAATCAAAATTCATAATCTTCTAATTACTTCCGCAG
GAAGCTTATAGGAGCAAGATACTATAAAACACTGTACACCTCCAACAGGACTGCTGGTTCTCCAAGGGACTTTCT-
CGGCCATGGAACTCATACAGCCTCCATTGCAGCTGGCGCTCGCGTCGCCAATGCAAGCTACTTTGGCTTGGCA-
CGAGGCACTGCAC GTGGGGCTCGCCCTCTCCAGGATTGCAAGCTACCAGGCCTGCTCAGAATCGGGATGC-
TCGGGTGCAACCATTTTGAAAGCAATTGATGATGCAGTGGAAGATGGAGTTGACATCATTTCAATCTCCATTG-
GAATGAGTTCACTGTTTCAAACTGATTACTTGAGTGACCCCATTGCTATTGGAGCTTTTCATGCTGAGCAAAATG-
GAGTTATGGTTGTTTGTTCAGCTGGAAATGATGGACCTGACCCTTCAACTGTTGTCAACACAGCTCCATGGTT-
GCTCACTGTTGCAGCTTCTAGCATTGACAGAGATTTTGAATCTAGTATTGTTCTTGGAAATGGAAAAACAATCCAA
GTAAGATAATTTTTTTATCAGTTTCAAATTTTAATTATTAAGAAAATCTTGTCTTAATTTTTGTTCCATACATACAG
GGATCTGCCATTAGTTTGTCAAATCTTACTCACACAAAGACTTATCCCCTTGCATTTGGAAAGGATATTGCT-
GCTTACTTTACCCCTGAAGCTGAAGCAAG GTAAGCTGAAGCATTATTGATGGTTGGTGGGTAGATTGTATGA-
TATTTAATAAGCGAAGTATGCAG GGATTGCCGTCCAGGATCATTAGATGCAAAGAAAGTAGAAGGCAAGGT-
CATTGTGTGCCTTGACAATGATCCAAGCATTCCAAGGAGAATAAAAAAATTAGTGGCAGAAGATGCTAAAGC-
CAAAGGCCTAATTTTTGTAAATGAGGATGAGAAAGGTGTGCCTTTTGATTCAGGCATATTCCCATATGCACAA-
GTTGGCAACTCAGACGGGCATCAAATCATCAGTATATCAAGTCTACCAAGTAAGCTCCTTTTTCTCTCTTCTTA-
CACATTTTTCTATAAACTACGCCAACAAAGTATCACTTACTATATACGCATTGATTAATATATGAGCCTTTTTGCA-
CAGTTTTTTTCTTTCGAAAAACAATTAGAAATATTAGAAATGTATTTTCACATTGGGAAGAGAGCATATAATATAT-
TGGCATCTGATATAGATGCCCTTAAGTTATTTTTAATAATTGAAACTAAAAAATATTAAAATTCATAATTAATTATCT-
TAAAAGGAAGATTAAAACTCAGATAGACCTATGAACTAGTTAAGAGTAAAACCCAGGTATAAATGTGTCATCTT-
GGAGAGTTAAGTGGATCAATAATGTTAGTCAAAAAAGCTACACACTGAACCCAAAAAAAAAAAAAAAAATCAG
ACTCAAGTATAGATGGGCCACCCCACAAAATCAGAGGGTCACTATTTAT GTAGTCAGTTTCTGAGTTGTGAAGCTACC-
TATTTAATTAGTTTTCAATTGCTTTTACACAG GAATCCAACAGCCACAATCCTCTCAACAGTTGATGTTCCAAAGTA-
CAAGCCAGCACCAGTTGTTGCATATTTCTCATCAAGAGGTCCAGGAGCCTTCACAGAAAACATTCTCAAGGTTGTA-
TACATACATATATATACATATACACTTACATGCATATGTGTGTGTGTGTGTGTGTGTGTGTGTGTAATGTCAATATGTAC-
CATAACTAACACGAGAGTTTGGGGCTTAAGATAGATATACGTGTCTGATATTGATTAATTTGGCAGCCTGATGTACAG
CACCAGGCGTTGCAATTTTAGCTGCAATTGTTCCGAAAGAAGGGACTGCTCCGAATGGTAAGATGCCAG-
CAAATTATGGTTTAAGATCTGGAACATCCATGGCTTGCCCACATGTCACTGGAGCTGCAGCCTTCATTAA-
ATCTTTGCGTCCTGATTGGACTTCTTCCATGATCAAATCAGCTCTTATGACAACAGGTAAACTATTTTTGAG
GTTATAAAGACTTAAAGAAAATATATGTGGTCGGAATAGTACAGTATATATATTTAAAAACCTAGCTCATGAGCTTCAGGA-
ATAGAGGTATTTATATTGCCGTTTTATGTTTCATTTTGCAGCAACCTATTATGATAACGTTGGAAAACCAATAAAAAACA-
GCTCAGGCTACTCTGCAAATCCACACGAAATGGGAACTGGAGAAATAGCCCACTCAAAGCTCTTAGTCCAGGATTAG-
TATTCGAAACAACAACAAAAGATTACCTTAGATTCCTTTGCTTCTACGGTTACTCCAACAAAATTATCAAATCAATGGCA-
AACACCAACTTTAACTGCCCAAAAAACTCCATTGACAAGCTCATCTCCAATATAAATTACCCTTCAATCTCCATAAACAA-
GCTTAGTGGGACAAAGATCTTAGAACCGCAGAAGAACAGTGACAAACGTTGGCTCGACAAATGCCACTACACTGCAA-
GCGTCCAAGCTCCGTCAGGATTGGTGGTTAATGTATATCCGAAGAAGATTAGTTTTGGTGAGGGTGTAAAGAGGGCT-
TCTTTCAAAGTTTCATTCAGCAGCAAGGAGGCTAGCAGTGGGTACAATTTTGGTTCAATAACATGGTGGGATGGTCGA-
CGCAATTCTGTTCGTGTTGTGTTTGCAGTAAATGTTGAATAA
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ST

ATGGCTTCCTCCTTCCTCGGACTCCTCTCTCTTCTCTTCCTCCTTGCCTTCTGCCGCTGCTGCTTCATCAAATCAAAT-
TCCCAGCCTTATGTTGTTTATATGGGGAGTTCATCGAGTAATGAAAAAAATGGAGATGTTACAGAGTTGGCTCACTTG-
CAACTATTATCTTCCATTATTCCAAGCAATGAAGAGAGTGAAAGAGTATCCTTAATCCACCATTACAGCCATTCTTTCA-
AGGGCTTCTCTGCAATGCTCACAGAGAAAGAAGCGTCTCTATTATCGGAGGTTGAAGGGGTAGTGTCGGTGTTCCC-
TGATAGGGTTCTTCAACTTCATACAACACGTTCATGGGATTTCTTAGAGGAAGCGGCAGCTCAGCCAAGAATCAGCA-
TCTGGGCCAACTCCAGATATCATAAGCGCTCTTCTGATGTCATAGTAGCTGTTATTGACACAGGCATATGGCCTGAA-
TCTGAGAGTTTCAAGGATCAAGGACTGGGAGAAATCCCTGCAAGATGGAAAGGTGTTTGCATGGAATCACCTGACTT-
CAAGAAATCCAATTGTGATGAAAACAGTCATCTGATTCTATTGAAGTCGGATCTGGCTGTCACGATGGGGAGGTGGC-
TAATTTGGTGGAAGCTTATAGGAGCAAGATACTATAAAACACTGTACACCTCCAACAGGACTGCTGGTTCTCCAAGG-
GACTTTCTCGGCCATGGAACTCATACAGCCTCCATTGCAGCTGGCGCTCGCGTCGCCAATGCAAGCTACTTTGGCTT-
GGCACGAGGCACTGCACAATCGGGATGCTCGGGTGCAACCATTTTGAAAGCAATTGATGATGCAGTGGAAGATGGA-
GTTGACATCATTTCAATCTCCATTGGAATGAGTTCACTGTTTCAAACTGATTACTTGAGTGACCCCATTGCTATTGGA-
GCTTTTCATGCTGAGCAAAATGGAGTTATGGTTGTTTGTTCAGCTGGAAATGATGGACCTGACCCTTCAACTGTTGT-
CAACACAGCTCCATGGTTGCTCACTGTTGCAGCTTCTAGCATTGACAGAGATTTTGAATCTAGTATTGTTCTTGGAAA-
TGGAAAAACAATCCAAGGATCTGCCATTAGTTTGTCAAATCTTACTCACACAAAGACTTATCCCCTTGCATTTGGAAAG-
GATATTGCTGCTTACTTTACCCCTGAAGCTGAAGCAAGGGATTGCCGTCCAGGATCATTAGATGCAAAGAAAGTAGAA-
GGCAAGGTCATTGTGTGCCTTGACAATGATCCAAGCATTCCAAGGAGAATAAAAAAATTAGTGGCAGAAGATGCTAA-
AGCCAAAGGCCTAATTTTTGTAAATGAGGATGAGAAAGGTGTGCCTTTTGATTCAGGCATATTCCCATATGCACAAGT-
TGGCAACTCAGACGGGCATCAAATCATCAACTCAAGTATAGATGGGCCACCCCACAAAATCAGAGGGTCACTATTTA-
TGAATCCAACAGCCACAATCCTCTCAACAGTTGATGTTCCAAAGTACAAGCCAGCACCAGTTGTTGCATATTTCTCAT-
CAAGAGGTCCAGGAGCCTTCACAGAAAACATTCTCAAGGTTGTATACATACATATATATACATATACACTTACATGCATA-
TCACCAGGCGTTGCAATTTTAGCTGCAATTGTTCCGAAAGAAGGGACTGCTCCGAATGGTAAGATGCCAGCAAATTAT-
GGTTTAAGATCTGGAACATCCATGGCTTGCCCACATGTCACTGGAGCTGCAGCCTTCATTAAATCTTTGCGTCCTGAT-
TGGACTTCTTCCATGATCAAATCAGCTCTTATGACAACAGGTAAACTATTTTTGAGCCCACTCAAAGCTCTTAGTCCA-
GGATTAGTATTCGAAACAACAACAAAAGATTACCTTAGATTCCTTTGCTTCTACGGTTACTCCAACAAAATTATCAAAT-
CAATGGCAAACACCAACTTTAACTGCCCAAAAAACTCCATTGACAAGCTCATCTCCAATATAAATTACCCTTCAATCTC-
CATAAACAAGCTTAGTGGGACAAAGATCTTAGAACCGCAGAAGAACAGTGACAAACGTTGGCTCGACAAATGCCAC-
TACACTGCAAGCGTCCAAGCTCCGTCAGGATTGGTGGTTAATGTATATCCGAAGAAGATTAGTTTTGGTGAGGGTGTA-
AAGAGGGCTTCTTTCAAAGTTTCATTCAGCAGCAAGGAGGCTAGCAGTGGGTACAATTTTGGTTCAATAACATGGTG-
GGATGGTCGACGCAATTCTGTTCGTGTTGTGTTTGCAGTAAATGTTGAATAA

SCDS

ATGGCTTCCTCCTTCCTCGGACTCCTCTCTCTTCTCTTCCTCCTTGCCTTCTGCCGCTGCTGCTTCATCA-
AATCAAATTCCCAG CCTTATGTTGTTTATATGGGGAGTTCATCGAGTAATGAAAAAAATGGAGATGTTACA-
GAGTTGGCTCACTTGCAACTATTATCTTCCATTATTCCAAG CAATGAAGAGAGTGAAAGAGTATCCTTAATC-
CACCATTACAGCCATTCTTTCAAGGGCTTCTCTGCAATGCTCACAGAGAAAGAAGCGTCTCTATTATCGG
AGGTTGAAGGGGTAGTGTCGGTGTTCCCTGATAGGGTTCTTCAACTTCATACAACACGTTCATGGGATTTCTTAGAGGAAGCG-
GCAGCTCAGCCAAGAATCAGCATCTGGGCCAACTCCAGATATCATAAGCGCTCTTCTGATGTCATAGTAGCTGTTATTGACACAG
GCATATGGCCTGAATCTGAGAGTTTCAAGGATCAAGGACTGGGAGAAATCCCTGCAAGATGGAAAGGTGTTTGCATGGAATCACC-
TGACTTCAAGAAATCCAATTGTGATGAAAACAGTCATCTGATTCTATTGAAGTCGGATCTGGCTGTCACGATGGGGAGGTGGCTA-
ATTTGGTGGAAGCTTATAGGAGCAAGATACTATAAAACACTGTACACCTCCAACAGGACTGCTGGTTCTCCAAGGGACTTTCTCG-
GCCATGGAACTCATACAGCCTCCATTGCAGCTGGCGCTCGCGTCGCCAATGCAAGCTACTTTGGCTTGGCACGAGGCACTGCAC
AATCGGGATGCTCGGGTGCAACCATTTTGAAAGCAATTGATGATGCAGTGGAAGATGGAGTTGACATCATTTCAATC-
TCCATTGGAATGAGTTCACTGTTTCAAACTGATTACTTGAGTGACCCCATTGCTATTGGAGCTTTTCATGCTGAGCA-
AAATGGAGTTATGGTTGTTTGTTCAGCTGGAAATGATGGACCTGACCCTTCAACTGTTGTCAACACAGCTCCATGGT-
TGCTCACTGTTGCAGCTTCTAGCATTGACAGAGATTTTGAATCTAGTATTGTTCTTGGAAATGGAAAAACAATCCAA
GGATCTGCCATTAGTTTGTCAAATCTTACTCACACAAAGACTTATCCCCTTGCATTTGGAAAGGATATTGCTGCT-
TACTTTACCCCTGAAGCTGAAGCAAG GGATTGCCGTCCAGGATCATTAGATGCAAAGAAAGTAGAAGGCAAGG-
TCATTGTGTGCCTTGACAATGATCCAAGCATTCCAAGGAGAATAAAAAAATTAGTGGCAGAAGATGCTAAAGCCA-
AAGGCCTAATTTTTGTAAATGAGGATGAGAAAGGTGTGCCTTTTGATTCAGGCATATTCCCATATGCACAAGTTGG-
CAACTCAGACGGGCATCAAATCATCAACTCAAGTATAGATGGGCCACCCCACAAAATCAGAGGGTCACTATTTAT
GAATCCAACAGCCACAATCCTCTCAACAGTTGATGTTCCAAAGTACAAGCCAGCACCAGTTGTTGCATATTTCTCAT-
CAAGAGGTCCAGGAGCCTTCACAGAAAACATTCTCAAGGTTGTATACATACATATATATACATATACACTTACATGCATAT
CACCAGGCGTTGCAATTTTAGCTGCAATTGTTCCGAAAGAAGGGACTGCTCCGAATGGTAAGATGCCAGCAAATTAT-
GGTTTAAGATCTGGAACATCCATGGCTTGCCCACATGTCACTGGAGCTGCAGCCTTCATTAAATCTTTGCGTCCTGAT-
TGGACTTCTTCCATGATCAAATCAGCTCTTATGACAACAGGTAAACTATTTTTGAGCCCACTCAAAGCTCTTAGTCCAG-
GATTAGTATTCGAAACAACAACAAAAGATTACCTTAGATTCCTTTGCTTCTACGGTTACTCCAACAAAATTATCAAATCA-
ATGGCAAACACCAACTTTAACTGCCCAAAAAACTCCATTGACAAGCTCATCTCCAATATAAATTACCCTTCAATCTCCA-
TAAACAAGCTTAGTGGGACAAAGATCTTAGAACCGCAGAAGAACAGTGACAAACGTTGGCTCGACAAATGCCACTA-
CACTGCAAGCGTCCAAGCTCCGTCAGGATTGGTGGTTAATGTATATCCGAAGAAGATTAGTTTTGGTGAGGGTGTAA-
AGAGGGCTTCTTTCAAAGTTTCATTCAGCAGCAAGGAGGCTAGCAGTGGGTACAATTTTGGTTCAATAACATGGTGG-
GATGGTCGACGCAATTCTGTTCGTGTTGTGTTTGCAGTAAATGTTGAATAA
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MASSFLGLLSLLFLLAFCRCCFIKSNSQ PYVVYMGSSSSNEKNGDVTELAHLQLLSSIIPS NEESERVSLIHHYSHS-

SP FKGFSAMLTEKEASLLSE VEGVVSVFPDRVLQLHTTRSWDFLEEAAAQPRISIWANSRYHKRSSDVIVAVIDTG
IWPESESFKDQGLGEIPARWKGVCMESPDFKKSNC DENSHLILLKSDLAVTMGRWLIWW KLIGARYYKTLYT-
SNRTAGSPRDFLGHGTHTASIAAGARVANASYFGLARGTAQ SGCSGATILKAIDDAVEDGVDIISISIGMSS-
LFQTDYLSDPIAIGAFHAEQNGVMVVCSAGNDGPDPSTVVNTAPWLLTVAASSIDRDFESSIVLGNGKTIQG
SAISLSNLTHTKTYPLAFGKDIAAYFTPEAEARD CRPGSLDAKKVEGKVIVCLDNDPSIPRRIKKLVAEDAKAKGLIFVNE-
DEKGVPFDSGIFPYAQVGNSDGHQIINS SIDGPPHKIRGSLFMN PTATILSTVDVPKYKPAPVVAYFSSRGPGAFTENILK-
VVYIHIYTYTLTCISP GVAILAAIVPKEGTAPNGKMPANYGLRSGTSMACPHVTGAAAFIKSLRPDWTSSMIKSALMTTGKL-
FLSPLKALSPGLVFETTTKDYLRFLCFYGYSNKIIKSMANTNFNCPKNSIDKLISNINYPSISINKLSGTKILEPQKNSDKRWL-
DKCHYTASVQAPSGLVVNVYPKKISFGEGVKRASFKVSFSSKEASSGYNFGSITWWDGRRNSVRVVFAVNVE*

Proteinase inhibitor
Funcéo

SG: Sequéncia gendmica; ST: Sequéncia do Transcrito; SCDS: Sequéncia CDS; SP: Sequéncia do
Peptideo; FG: Funcédo do gene.

Tabela 5. Descrigao dos dados do gene Anaoc.0016s0799, flanqueado pelo marcador mAoR11.

Esses inibidores de proteina estao presentes nos tecidos vegetativos e reprodutivos,
e com grande incidéncia em 6rgaos de reserva, bem como presente também nas sementes
em inimeras espécies de plantas. Dentre os diversos tecidos e 6rgdos das plantas, as
sementes se destacam por serem ricas em nutrientes, incluindo macromoléculas como
proteinas, carboidratos e lipidios. Dentre essas macromoléculas podemos destacar a
presenca de inibidores de proteases (IPs), que funcionam como proteinas de reserva
(CANDIDO et al., 2011).

Os inibidores de proteinas apresentam-se como sendo estruturas estaveis, com
resisténcia ao calor, a possiveis alteracées no pH, e a protedlise, além de atuar de modo
especial como importante sistema de defesa contra patégenos e predadores. Estudos na
area tem mostrado a presenca de inibidores endégenos especificos em algumas espécies
de leguminosas para proteases dos Fusarium sp., Helminthosporium sp., Botrytis cinere e
fitopatdogenos Colletotrichum sp., além de inibicdo de atividade fitopatogénica de fungos
em sementes de trigo, aprovisionando o crescimento micelial e germinacéo de esporos
(DUNAEVSKII et al., 2005).

O marcador mAoR12 esté préximo ao gene Anaoc. 0666s0007, localizado no conting
666 no genoma Anacardium occidentale (Figura 7), sendo a sua sequéncia genémica com
tamanho de 4169 pb, sequéncia do transcrito com 2234 pb, sequéncia codificante (CDS)
com 2193 pb e sequéncia do peptideo com 731 pb (Tabela 6). Como os marcadores nao
flanquearam diretamente o gene, podemos ainda considera-los, visto que a distancia (em
centiMorgan- cM) do gene aos marcadores € bem pequena, podendo co-segregar para as
proximas geracdes. Este gene possui funcéo associada a proteinas de transferéncia de
lipidios ndo especificas vegetal.
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Figura 7 - Flanqueamento do marcador SSR mAoR12 no banco de dados gendmicos.

Fonte: Autora (2023).

SG

CATTAACGAGCATCAAATTCCAAGTAAATATGAGTGCTAGGGTTAGGGTATGTGTAAC-
TATCCTCGCAATATTGATAATAGCCGGCGACCAAGCGTCAGCTCAAACCAGTTGCACC-

GGATTTGCCGTCTCTCGAATGTTGTGTGGCGGTGAACAAGGTTGGTGTGCCGTGCT-
TGTGTGACTATGTCACAGAGGGCTGGGAATATTTGGTTCCAGTCGCACAGACATGTG-
GCAAGAGATTTAATCCAGGATCGACATGTGGAAGTATGTAAAATATTTTAAGCTTTATAT-
TATTCTTTCTCATAGTTTCTTTTCTCATGAATCATGAGATTAATTTCTTGCATTCTTGATA-
AGTTTGATTATGATTTGACTATCATTGAGAGGAAAACAGAATTTAAAGGACAAAAGAC-
TATCAACCACCTACTAAATTAAAAAAAAAAAAGAAAGATAATTTTAATAATAAAATAATATT-
TATATTATATATATATATTAAAAATATAAAATATAATATTTATTTTATAAATATATTAAGGATAGA-
TAAATAATTTTTTATTTAAAAATTATTATATTTATTTGTATATTTAAAAATATATTATAAATTTA-
ATAGTTTGTAATTAATATTTGTATCTTTAATTTATTGTGTATTTTTAATGTAATTGTTATTTT-
TAAAATTATTGAAAACATATTAAAATTTTATAAATCTAAAAACATCCATAACTTTTTCAAATT-
TCAAAAAAATTCTAAATATTTTTTTCAAATAACAATCTCCTAAAATAAATTTTTAAAAATTA-
AAAATTTTAAGTCGAATATTAATTATTTATCATTAACACCTTAACTTATATTTATATTAATA-
TAATTTATTATTTTTTTAATTGTAATTACTGTAAACTATAATAAAAAAATATTCAAGAAATTT-
TCAAGATAAAATGTTATTGAGTTTGAAAAAAATTAACAAAATAGCTGGTGCGAGAATT-
TGACTTTTTATTTCAGTAAATCTTGGGTGGGAATAAGTTTTTAGCCAAATTTAAATGAT-
TATTAACCTTGCAATACTCTTTATATGAAAGAACTACAAAGTCTTCTTGGTGAACCAAG-
TCCTAAGCATACAGTATAGTTTCCCTGGTTCGTCTCTAATTATTTTATTAATTAGTTATTAA-
ACTTTATATGTTAGAGCACACTAAAGAATTAGTGATTTACGCATTTTATATGTATATCTTAA-
TATATACAATTATTAGGTTAATTGGATATGATCCTTTCTGATCAGACAATCATGTTGAAGT-
TAATATATAATATATATATAAAGGGTATACATAAATGATATAATAATTTTTTATTTTTTTCTAAG-
TATATACATCAAATTTCGGTGGAAATGCAAATATATATATATGCTAATGTTGCTATGTATTT-
GTCTTATTAGGTGTCATCATTCCAACTGAATAAATGGGAGAGCTTGAAATGATGAAGAA-
GCTTTATTGCTCGAATAATGTTATAATATATATTATATAATTATCGATGATGAACAATAAGCA-
AGATCATGAGACATTTCTTAATTTATTGTATGTTTATTTCTGTCAATTTAAAGGATATAAA-
TAAATTTTTATTTAGTTGCCACTCCGGCATTAATATTATGTTTTACTGTAGTGCGACCTTC-
TGTAACATTTCATACAAGTTATAGGATGATAGAATTAGCCTGAAAAATGATAATGAAAATA-
TACCCAACTTAGTTTGT

GCAAAAATGCGAGATGTCGCCCTTGAATGCGAGGATTATATTGTAGACCCGGGACGGA-

ST

CATTAACGAGCATCAAATTCCAAGTAAATATGAGTGCTAGGGTTAGGGTATGTGTAAC-
TATCCTCGCAATATTGATAATAGCCGGCGACCAAGCGTCAGCTCAAACCAGTTGCACC-
GCAAAAATGCGAGATGTCGCCCTTGAATGCGAGGATTATATTGTAGACCCGGGACGGA-
GGATTTGCCGTCTCTCGAATGTTGTGTGGCGGTGAACAAGGTTGGTGTGCCGTGCTT-
GTGTGACTATGTCACAGAGGGCTGGGAATATTTGGTTCCAGTCGCACAGACATGTGG-
CAAGAGATTTAATCCAGGATCGACATGTGGAAGTGTCATCATTCCAACTGAATAAATGG-
GAGAGCTTGAAATGATGAAGAAGCTTTATTGCTCGAATAATGTTATAATATATATTATATA-
ATTATCGATGATGAACAATAAGCAAGATCATGAGACATTTCTTAATTTATTGTATGTTTATT-
TCTGTCAATTTAAAGGATATAAATAAATTTTTATTTAGTTGCCACTCCGGCATTAATATTA-
TGTTTTACTGTAGTGCGACCTTCTGTAACATTTCATACAAGTTATAGGATGATAGAATTA-
GCCTGAAAAATGATAATGAAAATATACCCAACTTAGTTTGT
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ATGCGAGGATTATATTGTAGACCCGGGACGGAGGATTTGCCGTCTCTCGAATGTTGTG-
TGGCGGTGAACAAGGTTGGTGTGCCGTGCTTGTGTGACTATGTCACAGAGGGCTGG-
GAATATTTGGTTCCAGTCGCACAGACATGTGGCAAGAGATTTAATCCAGGATCGACAT-
GTGGAAGTGTCATCATTCCAACTGAATAA

SCDS

MRGLYCRPGTEDLPSLECCVAVNKVGVPCLCDYVTEGWEYLVPVAQTCGKRFNPGSTC-

sp GSVIIPTE*

Bifunctional inhibitor/plant lipid transfer protein/seed storage helical domain, Transcription

Funcao factor GRAS

SG: Sequéncia gendmica; ST: Sequéncia do Transcrito; SCDS: Sequéncia CDS; SP: Sequéncia do
Peptideo; FG: Funcgédo do gene.

Tabela 6. Descricdo dos dados do gene Anaoc.0666s0007, flanqueado pelo marcador mAoR12

As proteinas de transferéncia de lipidios, identificados na cultura do arroz, séo
encontradas na membrana plasmatica, nucléolo e citoplasma. Elas estdo relacionadas
as funcbes de estresse abibtico, atuando ainda no processo de germinacao de sementes
como importante regulador, além de controlar a conversao de amido, homeostase ABA,
altura da planta e desenvolvimento do p6len (WANG et al., 2015).

Proteinas de transferéncia de lipidios em plantas apresentam-se como uma das
classes de grande importancia, por serem de classe de defesa, atuando em atividades
antimicrobianas e enzimaticas. Podendo variar de acordo com a espécie em questao,
porém sendo sempre alto, como por exemplo em arroz, feijdo mungo e milheto (VIGNOLS
et al., 1994). Esses autores, retratam que as proteinas de transferéncia de lipideos (LTP)
se apresentam em até 4% do total de proteinas solUveis em plantas superiores, sugerindo
novos papéis das mesmas, bem como na embriogénese, reacdes de defesa a pragas e
doencas, atuagado na formacéo de cutina, adaptacdo ambiental e simbiose.

O marcador mAoR16 flanqueou o gene Anaoc.0658s0005, localizado no contig
658 no genoma Anacardium occidentale (Figura 8) sendo a sua sequéncia gendmica com
tamanho de 1334 pb, sequéncia do transcrito com 859 pb, sequéncia codificante (CDS)
com 270 pb e sequéncia do peptideo com 90 pb (Tabela 7). Este gene possui fungéo
associada dominio basico helix-loop-helix (bHLH).
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Figura 8 - Flanqueamento do marcador SSR mAoR16 no banco de dados genémicos.
Fonte: Autora (2023).

SG

GATGTTCAAACTACCCCTCAGTCCGGTCCGTCACTTTGATTCACACCCTCGTCACACA-
CACCATAGCCCTCGCAACTCCACTGCTTTCTCCAATGCACTTGTCTTCTTCATAACCA-
ACATCACTGTCTTGTTACTGTGCTCTTTCTCTCTCTCTCTCCCCCTCTATTTACTTCCT-
TGGGTGGTCCTTGCTCTCTTTATAACGCCCTTATCACTTTCTCCAATTTTTCATATCTCT-
TCTCTCTCAACTCTCAACTCTTTCTCTTCTCTCTCTCTCCTCCACCTTCTTGTCCTTC-
TCCTTCTAAACTCTATAAGCCTCATATCTCTCTACAGATTCCCTTTTACGAGCTAGTTTAT-
TATTAGCAAACCCTTTAAAGCTCCCTACACTACAAAGTGACAAATGTCTACCAGAAGG-
TCGAGGCAATCTGGTTCAAGGATCAGTGATGATCAGATCATTGAGCTCGTTTCCAAAT-
TACGCCAACTTCTTCCTGAGATTCGTGATAGGCGCCCCGAAAAGGTACACTATATAGTA-
GCTCTCTTCCATAATATATATACATGTAATATATGTACATATACACACACATACAAAGAGGA-
AGAAGAAGAAGAAGAGGAAGATGAGAGTACTGGGAAAAAAAAAAATAATAATAATAATA-
ATAATACCACATGCTAGCATGGTTGCATGTAGCACATGTATTATAATAGTATATTTCAGT-
TATAATATATACGAAAACACTGTAGATATGTTGGAAAATTTTGACCAAGGAAAATTAAAGA-
GGAAGGTAGATGTTTCTTCAAGTCTAAGTTCTGTTCAAGAATGGAAGAAAATGCTATA-
TATCTAAACATTAAAGTCAAAAGTTTTAACATAGCTTTAGCCTTATTTTATGGCATGTTGT-
GTTTTACATGATTTCACGTGCATGTTGCACAAGGGCTGGCTGGCTGGCCAGCTTAGTT-
TATAATTTGACCTGTCAATTTAATTTCAATTTTGTGCAGGCTTCTGCATCCAAGGTTCTA-
CAGGAAACCTGCAACTACATTAGAAGTTTGCACAGAGAAGTTGATGATCTGAGTGAAA-
GACTATCTCAGCTTCTGTCCACCATTGATGCTGATAGTGCTGAGGCTGCAATAATTAG-
GAGTTTAATTATGTAATGTCTAATTAGCTCTATTATTAATTAATATCGTTTTTATAGTTAAATT-
TGTATTTGAAGCTACCTGCTACTTACTAAGTTTATGTAATTAAGTTGTATAATAAAAGGT-
GCTTGCACTAGCAAACCCACTTATACATGTGTATGTACATACATACATCTATATATATATA-
TATATATATATATATGTTATATACT

ST

GATGTTCAAACTACCCCTCAGTCCGGTCCGTCACTTTGATTCACACCCTCGTCACACA-
CACCATAGCCCTCGCAACTCCACTGCTTTCTCCAATGCACTTGTCTTCTTCATAACCA-
ACATCACTGTCTTGTTACTGTGCTCTTTCTCTCTCTCTCTCCCCCTCTATTTACTTCCT-
TGGGTGGTCCTTGCTCTCTTTATAACGCCCTTATCACTTTCTCCAATTTTTCATATCTCT-
TCTCTCTCAACTCTCAACTCTTTCTCTTCTCTCTCTCTCCTCCACCTTCTTGTCCTTC-
TCCTTCTAAACTCTATAAGCCTCATATCTCTCTACAGATTCCCTTTTACGAGCTAGTTTAT-
TATTAGCAAACCCTTTAAAGCTCCCTACACTACAAAGTGACAAATGTCTACCAGAAGG-
TCGAGGCAATCTGGTTCAAGGATCAGTGATGATCAGATCATTGAGCTCGTTTCCAAAT-
TACGCCAACTTCTTCCTGAGATTCGTGATAGGCGCCCCGAAAAGGCTTCTGCATCCA-
AGGTTCTACAGGAAACCTGCAACTACATTAGAAGTTTGCACAGAGAAGTTGATGATCT-
GAGTGAAAGACTATCTCAGCTTCTGTCCACCATTGATGCTGATAGTGCTGAGGCTGCA-
ATAATTAGGAGTTTAATTATGTAATGTCTAATTAGCTCTATTATTAATTAATATCGTTTTTA-
TAGTTAAATTTGTATTTGAAGCTACCTGCTACTTACTTAAGTTTATGTAATTAAGTTGTA-
TAATAAAAGGTGCTTGCACTAGCAAACCCACTTATACATGTGTATGTACATACATACATC

TATATATATATATATATATATATATGTTATATACT
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ATGTCTACCAGAAGGTCGAGGCAATCTGGTTCAAGGATCAGTGATGATCAGATCATTGA-
GCTCGTTTCCAAATTACGCCAACTTCTTCCTGAGATTCGTGATAGGCGCCCCGAAAAG
SCDS | GCTTCTGCATCCAAGGTTCTACAGGAAACCTGCAACTACATTAGAAGTTTGCACAGA-
GAAGTTGATGATCTGAGTGAAAGACTATCTCAGCTTCTGTCCACCATTGATGCTGATA-
GTGCTGAGGCTGCAATAATTAGGAGTTTAATTATGTAA

SP MSTRRSRQSGSRISDDQIIELVSKLRQLLPEIRDRRPEK
ASASKVLQETCNYIRSLHREVDDLSERLSQLLSTIDADSAEAAIIRSLIM*

Funcéo | Myc-type, basic helix-loop-helix (bHLH) domain,

SG: Sequéncia gendmica; ST: Sequéncia do Transcrito; SCDS: Sequéncia CDS; SP: Sequéncia do
Peptideo; FG: Funcédo do gene.

Tabela 7. Descrigdo dos dados do gene Anaoc.0658s0005, flanqueado pelo marcador mAoR16.

O dominio bHLH pode ser identificado em diversas proteinas eucaribticas, que, por
sua vez, séo proteinas de ligacéo especifico ao DNA de sequéncia, atuando como fator de
transcricdo, em um dominio de 40-50 residuos de aminoacidos. As proteinas do tipo Myc
sé@o caracterizadas em diversas vias vegetais, incluindo vias Biosintética dos flavonoides
(GRANDORI et al., 2000).

Estudos demonstram que fatores basicos de transcricdo de bHLH atuam na
regulacdo de uma diversidade de funcbes em Arabidopsis, cerca de 162 membros de
funcdes dessas proteinas bHLH séo identificadas nesta espécie, de modo geral atuam no
crescimento desenvolvimento e manuteng¢do da homeostase de ferro nas plantas, além de
atuarem na germinacéo e floragéo, determinando o destino celular e respostas a diversos
tipos de estresses, bem como na biossintese e senescéncia foliar (LI et al., 2006).

O marcador mAoR17 flanqueou o gene Anaoc.0011s0412, localizado no scaffold
11 no genoma Anacardium occidentale (Figura 9), sendo a sua sequéncia genémica com
tamanho de 684 pb (Tabela7), sequéncia do transcrito com 684 pb, sequéncia codificante
(CDS) com 684 pb e sequéncia do peptideo com 228 pb (Tabela 8). Como n&o foi encontrada

funcdo associada, a mais aproximada foi encontrada para dominio para HOX.

L 2,000,000 _4,000.000 £.000.000 8,000,000 10,000,000 12,000,000 14,000,000

< = Q Q QQ scafioid_11 v | scafiold_11 2449495 2451578 (2.02 K

200 2 450 000 450 500 2 451 000 2451

S S i
User Blast Results MAGR17_F: BLAST scafiold_ 11 feature [e-vaiue = 7.578-3]

»

-
mAoR17_R| BLAST scafloid_11 feature [e-value = 7 5Te-3]

Trameript Anaoc 001104121

Figura 9 - Flanqueamento do marcador SSR mAoR17 no banco de dados genémicos.
Fonte: Autora (2023).
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ATGGATCCTTTTGAAATCAACAACATTAAAGTTGGTAAAGCAAATGGGGTTGCAAAGA-
AGCCCCAGATTCGAAAGGTGGCGAGCTTGTTCAGGGTGATCGAGATTTGTGTTGTCT-
TGGTGGTGGTGACTAGGATTTTCTCGCTACTCCCAGTTGCTGTCAAGAGCTCTGGTGA-
ATATCTCAAGGACTTAACAGTTGTCCTTTTTAGTCCTTGCTCTGTTTTCATAATTGGCA-
ACCTAATAGTTGTCATTCTTTTTGCAAAGTCAGGACAGTTTTCGGCTCAAAATTTTACC-
sSG GGAAAGAATCCGAGAAAGGATTCCTTTGAAGAGTTTCTGGAGAAGGGTGAAACGATTA-
AGAACATTCATCGGCATGAGGTGATATATAGAGAAAAACGGATCATTTGTGAAGAAAAT-
TCAGTTGGGGAAAGCACCCATACTTCTTATCAAAGCAGCAGTTACAGGAGAAGCCAAT-
CAGACAAGTTTAAGGGTGTCAATAGTGACAAATCATGCCGTGAACTGAGGCGATCACC-
CACAGAGAATTGCAGGAAAAGTGCTAATTCTGGGGACATATCGGCCAAAATTTTATACC-
CAGAAGATAATATGAGTAATGAAGAGTTCCGACGCACGATTGAAGCTTTCATTGCAAGG-
CAGCAGAGGTTTCGCATGGAAGAAGAGTACTCTGTCATTTAA

ATGGATCCTTTTGAAATCAACAACATTAAAGTTGGTAAAGCAAATGGGGTTGCAAAGA-
AGCCCCAGATTCGAAAGGTGGCGAGCTTGTTCAGGGTGATCGAGATTTGTGTTGTCT-
TGGTGGTGGTGACTAGGATTTTCTCGCTACTCCCAGTTGCTGTCAAGAGCTCTGGTGA-
ATATCTCAAGGACTTAACAGTTGTCCTTTTTAGTCCTTGCTCTGTTTTCATAATTGGCA-
ACCTAATAGTTGTCATTCTTTTTGCAAAGTCAGGACAGTTTTCGGCTCAAAATTTTACC-
ST GGAAAGAATCCGAGAAAGGATTCCTTTGAAGAGTTTCTGGAGAAGGGTGAAACGATTA-
AGAACATTCATCGGCATGAGGTGATATATAGAGAAAAACGGATCATTTGTGAAGAAAAT-
TCAGTTGGGGAAAGCACCCATACTTCTTATCAAAGCAGCAGTTACAGGAGAAGCCAAT-
CAGACAAGTTTAAGGGTGTCAATAGTGACAAATCATGCCGTGAACTGAGGCGATCACC-
CACAGAGAATTGCAGGAAAAGTGCTAATTCTGGGGACATATCGGCCAAAATTTTATACC-
CAGAAGATAATATGAGTAATGAAGAGTTCCGACGCACGATTGAAGCTTTCATTGCAAGG-
CAGCAGAGGTTTCGCATGGAAGAAGAGTACTCTGTCATTTAA

ATGGATCCTTTTGAAATCAACAACATTAAAGTTGGTAAAGCAAATGGGGTTGCAAAGA-
AGCCCCAGATTCGAAAGGTGGCGAGCTTGTTCAGGGTGATCGAGATTTGTGTTGTCT-
TGGTGGTGGTGACTAGGATTTTCTCGCTACTCCCAGTTGCTGTCAAGAGCTCTGGTGA-
ATATCTCAAGGACTTAACAGTTGTCCTTTTTAGTCCTTGCTCTGTTTTCATAATTGGCA-
ACCTAATAGTTGTCATTCTTTTTGCAAAGTCAGGACAGTTTTCGGCTCAAAATTTTACC-
SCDS GGAAAGAATCCGAGAAAGGATTCCTTTGAAGAGTTTCTGGAGAAGGGTGAAACGATTA-
AGAACATTCATCGGCATGAGGTGATATATAGAGAAAAACGGATCATTTGTGAAGAAAAT-
TCAGTTGGGGAAAGCACCCATACTTCTTATCAAAGCAGCAGTTACAGGAGAAGCCAAT-
CAGACAAGTTTAAGGGTGTCAATAGTGACAAATCATGCCGTGAACTGAGGCGATCACC-
CACAGAGAATTGCAGGAAAAGTGCTAATTCTGGGGACATATCGGCCAAAATTTTATACC-
CAGAAGATAATATGAGTAATGAAGAGTTCCGACGCACGATTGAAGCTTTCATTGCAAGG-
CAGCAGAGGTTTCGCATGGAAGAAGAGTACTCTGTCATTTAA

MDPFEINNIKVGKANGVAKKPQIRKVASLFRVIEICVVLVVVTRIFSLLPVAVKSSGEYLK-
SpP DLTVVLFSPCSVFIIGNLIVVILFAKSGQFSAQNFTGKNPRKDSFEEFLEKGETIKNIHRHE-
VIYREKRIICEENSVGESTHTSYQSSSYRRSQSDKFKGVNSDKSCRELRRSPTENCRK-
SANSGDISAKILYPEDNMSNEEFRRTIEAFIARQQRFRMEEEYSVI*

Funcéo | Transcription factor BSH, contains HOX domain

SG: Sequéncia gendmica; ST: Sequéncia do Transcrito; SCDS: Sequéncia CDS; SP: Sequéncia do
Peptideo; FG: Funcédo do gene.

Tabela 8. Descricao dos dados do gene Anaoc.0011s0412, flanqueado pelo marcador mAoR17.

Atuando na regulacao transcricional, o dominio HOX liga-se diretamente aos niveis
de ceramida, bem como taxas de sintese da mesma. Além disso as proteinas HOX sao
capazes de fazer ligacdo a sequéncias nucleotidicas especificas do DNA, sendo elas um
subconjunto de fatores de transcricdo que conseguem ativar ou reprimir centenas de genes
(DUBOULE et al., 1989).

O marcador mAoR29 foi localizado préximo ao gene Anaoc.0015s0338 (Figura 10),
sendo associado a fungdo de dominio de proteina quinase. Além disso, esse gene esta
localizado no scaffold 15 do genoma de Anacardium occidentale, sendo a sua sequéncia
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gendmica com tamanho de 5095 pb, sequéncia do transcrito com 1713 pb, sequéncia
codificante (CDS) com 1104 pb e sequéncia do peptideo com 368 pb (Tabela 9). A proteina
quinase tem como papel fazer a transferéncia de y-fosfato de adenosina trifosfato de

magnésio para outras proteinas, resultando no desenvolvimento e crescimento das plantas.

Anacardium occidentalev0.3 * File View Help

0 2,000,000 4,000,000 6,000 8,000,000 10,000,000 12,000,000 14,000,0(
@ @ Q Q a Q scaffold 15 | scaffold_15:6330151.6336060 791K Go | @
6,332,500 6,335,000 6,337,500

b
User Blast Results mAOR29_R BLAST scaffold_15 feature1 [e-value = 7.57¢-3]

-
mAoR29_F BLAST scaffold_15 feature1 [e-value = 1.78e-4]

Transcript P—
Anaoc.0015s0338,1

Figura 10. Flanqueamento do marcador SSR mAoR29 no banco de dados genémicos.

Fonte: Autora (2023).

As proteinas quinases séo tidas como enzimas com capacidade de fazer modificacdes
em outras proteinas quimicamente, por acréscimo de grupos fosfato, resultando na
alteracéo funcional do substrato (proteina-alvo), assim fazendo modifica¢cdes na atividade
enzimatica, associacdo com demais proteinas, ou localizagcdo celular (MANNING et al.,
2002).

Resultados de pesquisas indicam padroes de expresséo genética que podem sofrer
alteragbes com o encontro de quantidades excessivas de metais pesados por parte das
plantas. Atuando no controle intracelular e transdugdo de sinais, englobando diversos
fendmenos, bem como alteragdes estruturais e quimicas. Dessa forma estas proteinas
desempenham papel importante na aclimatagdo de todos os organismos eucariéticos a
mudancas ambientais (DIEDHIOU et al., 2008).
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mAoR29

SG

GATTTAAACCATTTCATTGCATTACAGAGTTGTGAGAGAGAGAGAGAGAGAGAGCCAGCTCTCTCTTGCATAGCATAT-
GCTTTCACTGCACATCATCACTAACAACACCTCCACTAACAACAACCACCACCACCACCGAACTCTCTTTCATTCTCTT-
TCTTCCTTCTTCTCCATTGATTCACCCACCTCGATATAATACCCCACCCCAATTTGTTTTATCAGAAACCCTTGTGTGTGT-
GTTTTTTTTTTTTTTTTTAAATATATTCTACGTAATCAGACTGCTTGGTTTTCTCTTCATCTTGCCTGATTTCGAGATCTGAA-
TATACCTTTGTTTTTCCTTTTAATATCAGATGAAGAGAACTTAGATTTCTTGTGATTTCGTTCCCCAGTTCTGTTTTAATTTTT-
TCGTTGTTAAAATGCTTGAGATGTGCTAGACTGAGTATGTATTATAGGTGGTTCAGTGCGCATATTCGAAATGTAGTCGA
ATGACTTCAACATTTTCAAGCTTTAAAGTTTAGTTTTCTTTTTTGTTTTAGTCTTTACATTCTAATTTTTGAAGATCTTTAA-
AGGTTTAAATTTAATGAATTTTTATCAAATCTTATCAGAAACCCATGAAGAATTTTGAATGGTTGAAGCAAATCTCCATTA-
ACACCAAACCTGATAGGAGGCTCTCTCTTGGTGAATATAAGAGAGCTATTTCGTGGTCTAAGTATTTAGTCTCTTCCGG-
TGCAGCGATAAAAGGAGAAGGGGAAGAAGAATGGAGTGCAGACATGTCAGAGTTGTTTATCGGCTGTAAATTTGCTT-
CAGGAAGGCATAGTAGAATCTATAGAGGGATATACAAGCAGAGAGATGTGGCAATCAAGCTCGTTAGCCAGCCACAG-
GAAGATGAAAACTTGGCTTCTTTTCTTGAAAAACAATTCACTTCAGAGGTGGCTCTCCTGTTTCGATTAAAGCATCCTA-
ATATCATCACTGTAAGTTCCCCTGGGTTCTTGAAATTTCTAGTGTTTCATGTTTCTGGGATGTAGTAGTTTAATGCTTT-
TACTTCCTCATAATTTTAATTACTCAAGAATGGTGAATATGAAAACAAGCAGTAATATCACAATGGGAACCTCAGTGCTTT-
TGTTTAACAAACAGTGCTTATTTCTACTTCTAGTCATTTCAAAATGACAACTTTAAAGCTTTCTTGTTGGGTCCAACG-
TGATACATTACTACAGAACAGTAGTAATGTCCCTTCAGTGCAAGTCTTTCCTTCTAGTTTATCATGTAACAAGGTATTC-
CGGCTTTATGCATTGAGCAACTTTCAGTTATAGCATCCCATCTGTTACACATTACCCATGTGCATATTTATTACTATTGC-
TCTTTCACTTGTGTAATTAAGGTTTGGTTAAAATCCTGGCAGTGGCATTCAACATGCTTGCAAACTTTAAAATGCTGAC-
TCGTTTTAATATCTTTCAGACTTCATTCATTTTTCATTTGGATCACAGTAATATTACTAGGATACTTTACAGTGGAAATCTA-
AATCTTAGTATCTGAACAGTATCTGTGTTTCTAATATCCTATAATAGGGCAATGTTTCCTGATCTGTATTTACAGCTGTAT-
TATTTCCCTTCCTTCTCTTTACTTTCTCCATTTTTCCTCAGCTGTCAAAATTTAGAAGTGAAAATTAATTCTCATAAACAA-
ACTTGTGACAGCAAGGAACAACTGGCCTTTTTTTTTTTTTTTAAATTTCAAATTTATGATTTTTCTTGAACAGACAAAATA-
GAATATTGGCAACACAGTTTATTGAGAGATTAAGGATGATGGGATTTTTTTACGCAGGTGGTGAAATGGGCCACAAAT-
GCTTAGGACCCTATATATACTCTTTTTACATCAAGGAAAGCCATGGGCTTCACATAATTAGTCCTTTTCCCGTGCTTTAT-
GCTTTTGGAGATTGCGTGATTCAATTTAAGATTCCTGGCCTACGAGTTTTTCCTTAAATTTAAAGCTGCCTTTTTCAGTA-
GACTTTCCTTCTTAGTCTTTTTGATGTTAGGTCGTGTTGGACAGATGGATTATTTCTATCTCTAATGCAACTGGTAGTGCA-
TGTCAAGTAATAGTGGAAGCATATACATTATTGAATTTTTCTGTTCATTCTAAACAAATAGTATATGCTTATATTTTGACGT-
CAAAGTGTTTGTTGTGTATCTGTATTTCCTTTCTTTTGTGCAGTTTGTTGCAGCTTGTAAGAAACCTCCTGTATTTTGTA-
TAATCACCGAGTATCTAGCAGGAGGCTCCCTAAGAAAATATCTTCATCAGCAGGAGCCACATTCAGTACCACTTAAACT-
TGTTTTGAAACTAGCGCTGGACATTGCACGTGGAATGCAATATCTTCATTCAAAAGGAATACTTCATAGGGACCTCAAA-
TCAGAAAATTTGTTGCTTGGAGAAGATATGTGCGTGAAAGTAGCAGATTTTGGCATTTCATGCTTAGAATCTCAGTGTA-
GTAGTGCGAAGGGATTTACAGGTACTTATCGCTGGATGGCACCAGAAATGATTAAAGAAAAACACCATACAAAGAAAGT-
TGATGTCTACAGTTTTGGCATAGTTCTTTGGGAGCTTTTAACTGCATTAACACCATTCGACAACATGACTCCAGAGCAA-
GCTGCATTTGCAGTCTGCCAGAAGGTAAATTTACCTGATGAAGTCATGTAATGCTGCATCTCCACAATATAATACTGCA-
ATTACATGTTACCTCTTGCCAAATTCAATAATGACTTATCGTCATAGTGGACCATAATCTCTCCTTTACACCAATTTTGAA-
GTATAAGATGAACTGCACTTTACCTATTACTGGATAGAAAGACGCAAGACTGACAGAAGAAAATGTTGAGTGTTGTTTG-
GCAATTAAAATTTGGTATAACAGCATCCAAGTGATTTTGAAATTTTAATCCTCTGAATTTCTTCAAAAATGCTCTTTACAA-
AGTAAGAAGATGTCATGGTAGAAATGCATGATGCAGAATTTTCTGCTTTCATTATCTTTAAATAAGGGAACATTTATTCAT-
GCATCTTGTTATCTTTGTATGTTTGTATCCCTTAGCATTAACCGCAAGACACTGCATAAACTAGAACAAAACTAAAGACT-
TCAATCATGGCACAGGGTCCCTGTTTTTCACTATGTTATTCCTTCGTGTAATTTATTCCTTTTTAAATTTTGCTTATGAAA-
TCAACAAAAGTATGTTCACTAAAAAAGCAATTTTTTTCTAGTTAACTAGATTTTTAGAGGAAGTATGTGGAGTGTTTCTG-
TCAAGTTGCAACTAACATCGACATGGGTTCAGTAGAACAACACATTTGTGGCTTGGCTCTTTACTATTTATTTATTCTTT-
CATTACAATTTGCATGTAGAATAAAATCATAAAATTTATTTACCAAAAGCAAATTTTCATTTATTAGTGATCACATTCTTTG-
CAAGTCTTGGTCTGCTAGATGCTTCTTCACATGCTTCATTGGCATGAGTGACAGTCACTCATATATGCCTGTCTCTGT-
TAATACCCATTTAATGTGTAGGGACTGCTGTTTTGTCTGTAACATGTACACACACACAGTCCCCACACTGAGGCCAGTG-
TGGGGAGTTGTACATGTTGTCATTTGATGCAGACATATAAGAGAACTTTCAGCATCTTCTGAGTCAAAATGGATAGATG-
CAATTTTTCTAGACAGCATAATGCCTTGACCCAATTCATCTTGCAGTTGAACCGTGCCCGATGTATTTGTCTGTTTCAAC-
TCAGCATTAATCCTGTATGATGACTTAAATGTATTTAAACATTGACTTAAACCGAACTGACCATCGGGTCTTGGTCAAAC-
TAGTTCAACTAGCTGGTCTCGTCTTGGTTTTAAAACAATGGTTAGATGAGATCATATCTCTTTAACATTTTGAGTTTCAT-
TATCTTGTCACTTGATTTTAGTCTCTCTAGAACAAATATGGCTAATAGATGTAGCTTTATTATAAATCTATAGAAAATAGTAA-
CGCCAGTTTGCCACCTACGAAGAACTGGAAAATTGCTACATACTGAATAAATGAAAATCCCAAGAGAGGAACCCTTGT-
TATGAATTATTGGTCTCATGGAACATGTGTTGTGCTTGGTTGTAATTATTATGGGTTTTCTTTATATGATGCTCCATTCTT-
TAGTTTGATTGTATTTTGTCACACATTGTTTAGGTACTTATTTAATTAACTCTTAATGTAAGTTGAATTACTTTCATAATTAAT-
TGATATTTTGTCAAATTCTTTGGATATAATTAAAAAACTTGAATATGTCAACAAAAAAAAAAAAAAAAATCAAGAACCTAAC-
CGATTACATGCAGAATTATTTCAAAGTTTGAAAGTTTGATTAGAATGTCTGGAATATATCATAGAAAACTCGTTAGTGCT-
GATTCACATATGCATTATGTTTACTCACCCTGCAATTTACTATTTCAACTCGAGTGCTTTAGAAATTTGGAGAAGAGCTTCC-
TCTATGTATGATGTATCATTAACTCTGACTTCACATTTCTACTTTTTACTTCTTTCTGGGTCATGTGGTTCCATATTCTAGC-
TGTTTGCGTATGTTGGCTGAATTTAGTAGATATCTACTCCCATTCATACCTGAACTTGCTCAATTAGTACATGCACTGGA-
TATCCTTAGAAACAGAGCACATTATGCAAATTTCATTGATCATACACGTCTGTCTTGCGTGCAGAACGCTAGACCACCAT-
TACCTCCAACATGCTCCGGGGCATTCAGTCATCTCATAAACCGTTGCTGGTCAACCAATCCAGATAGACGGCCACATTT-
TAATGAAATAGTTCTGACTCTGGAAAGTTATTTGACATCCCTGGAGGAGGATCCAGAATTTTTATCAAACTTTTTACCTT-
CGCCTGATCATACTGTTATAAGATGCTTACCAAACTGCATTGTATGGAATCGTTCTGCTCATTTAAAGCCTGTGCTGTGA
GCTCTTCTTAATATTAAAGTGATCTAAATGTACCATATTCTCAGTTGTGTAGGTTCTATATGAACTTTTAGATGTGCAATTAAA-
ATTGTTTACTTCTTTATGTTTTTTCTGTTTATGTGAATCAGAG
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GATTTAAACCATTTCATTGCATTACAGAGTTGTGAGAGAGAGAGAGAGAGAGAGCCAGCTCTCTCTTGCATAGCATAT-
GCTTTCACTGCACATCATCACTAACAACACCTCCACTAACAACAACCACCACCACCACCGAACTCTCTTTCATTCTCTT-
TCTTCCTTCTTCTCCATTGATTCACCCACCTCGATATAATACCCCACCCCAATTTGTTTTATCAGAAACCCTTGTGTGTGT-
ST GTTTTTTTTTTTTTTTTTAAATATATTCTACGTAATCAGACTGCTTGGTTTTCTCTTCATCTTGCCTGATTTCGAGATCTGAA-
TATACCTTTGTTTTTCCTTTTAATATCAGATGAAGAGAACTTAGATTTCTTGTGATTTCGTTCCCCAGTTCTGTTTTAATTTTT-
TCGTTGTTAAAATGCTTGAGATGTGCTAGACTGAGTATGTATTATAGGTGGTTCAGTGCGCATATTCGAAATGTAGTCGA
ATGACTTCAACATTTTCAAGCTTTAAAAAACCCATGAAGAATTTTGAATGGTTGAAGCAAATCTCCATTAACACCAAACCTGATAGGAG-
GCTCTCTCTTGGTGAATATAAGAGAGCTATTTCGTGGTCTAAGTATTTAGTCTCTTCCGGTGCAGCGATAAAAGGAGAAGGGGAAGA-
AGAATGGAGTGCAGACATGTCAGAGTTGTTTATCGGCTGTAAATTTGCTTCAGGAAGGCATAGTAGAATCTATAGAGGGATATACAAG-
CAGAGAGATGTGGCAATCAAGCTCGTTAGCCAGCCACAGGAAGATGAAAACTTGGCTTCTTTTCTTGAAAAACAATTCACTTCAGAG
TTTGTTGCAGCTTGTAAGAAACCTCCTGTATTTTGTATAATCACCGAGTATCTAGCAGGAGGCTCCCTAAGAAAATATCT-
TCATCAGCAGGAGCCACATTCAGTACCACTTAAACTTGTTTTGAAACTAGCGCTGGACATTGCACGTGGAATGCAATA-
TCTTCATTCAAAAGGAATACTTCATAGGGACCTCAAATCAGAAAATTTGTTGCTTGGAGAAGATATGTGCGTGAAAGTA-
GCAGATTTTGGCATTTCATGCTTAGAATCTCAGTGTAGTAGTGCGAAGGGATTTACAGGTACTTATCGCTGGATGGCAC-
CAGAAATGATTAAAGAAAAACACCATACAAAGAAAGTTGATGTCTACAGTTTTGGCATAGTTCTTTGGGAGCTTTTAAC-
TGCATTAACACCATTCGACAACATGACTCCAGAGCAAGCTGCATTTGCAGTCTGCCAGAAGAACGCTAGACCACCAT-
TACCTCCAACATGCTCCGGGGCATTCAGTCATCTCATAAACCGTTGCTGGTCAACCAATCCAGATAGACGGCCACATTT-
TAATGAAATAGTTCTGACTCTGGAAAGTTATTTGACATCCCTGGAGGAGGATCCAGAATTTTTATCAAACTTTTTACCTT-
CGCCTGATCATACTGTTATAAGATGCTTACCAAACTGCATTGTATGGAATCGTTCTGCTCATTTAAAGCCTGTGCTGTGA
GCTCTTCTTAATATTAAAGTGATCTAAATGTACCATATTCTCAGTTGTGTAGGTTCTATATGAACTTTTAGATGTGCAATTAAA-
ATTGTTTACTTCTTTATGTTTTTTCTGTTTATGTGAATCAGAG

ATGACTTCAACATTTTCAAGCTTTAAA AAACCCATGAAGAATTTTGAATGGTTGAAGCAAATCTCCATTAACAC-
CAAACCTGATAGGAGGCTCTCTCTTGGTGAATATAAGAGAGCTATTTCGTGGTCTAAGTATTTAGTCTCTTCC-

SCDS GGTGCAGCGATAAAAGGAGAAGGGGAAGAAGAATGGAGTGCAGACATGTCAGAGTTGTTTATCGGCTGTAA-
ATTTGCTTCAGGAAGGCATAGTAGAATCTATAGAGGGATATACAAGCAGAGAGATGTGGCAATCAAGCTCGTTA-
GCCAGCCACAGGAAGATGAAAACTTGGCTTCTTTTCTTGAAAAACAATTCACTTCAGAGTTTGTTGCAGCTTG-
TAAGAAACCTCCTGTATTTTGTATAATCACCGAGTATCTAGCAGGAGGCTCCCTAAGAAAATATCTTCATCAGCA-
GGAGCCACATTCAGTACCACTTAAACTTGTTTTGAAACTAGCGCTGGACATTGCACGTGGAATGCAATATCTT-
CATTCAAAAGGAATACTTCATAGGGACCTCAAATCAGAAAATTTGTTGCTTGGAGAAGATATGTGCGTGAAAG-
TAGCAGATTTTGGCATTTCATGCTTAGAATCTCAGTGTAGTAGTGCGAAGGGATTTACAGGTACTTATCGCTGGA-
TGGCACCAGAAATGATTAAAGAAAAACACCATACAAAGAAAGTTGATGTCTACAGTTTTGGCATAGTTCTTTG-
GGAGCTTTTAACTGCATTAACACCATTCGACAACATGACTCCAGAGCAAGCTGCATTTGCAGTCTGCCAGAAG
AACGCTAGACCACCATTACCTCCAACATGCTCCGGGGCATTCAGTCATCTCATAAACCGTTGCTGGTCAACCAATCCAGA-
TAGACGGCCACATTTTAATGAAATAGTTCTGACTCTGGAAAGTTATTTGACATCCCTGGAGGAGGATCCAGAATTTTTAT-
CAAACTTTTTACCTTCGCCTGATCATACTGTTATAAGATGCTTACCAAACTGCATTGTATGGAATCGTTCTGCTCATTTAAA-
GCCTGTGCTGTGA

MTSTFSSFK KPMKNFEWLKQISINTKPDRRLSLGEYKRAISWSKYLVSSGAAIKGEGEEEWSADMSEL-

SP FIGCKFASGRHSRIYRGIYKQRDVAIKLVSQPQEDENLASFLEKQFTSE FVAACKKPPVFCIITEYLA-
GGSLRKYLHQQEPHSVPLKLVLKLALDIARGMQYLHSKGILHRDLKSENLLLGEDMCVKVADFGIS-
CLESQCSSAKGFTGTYRWMAPEMIKEKHHTKKVDVYSFGIVLWELLTALTPFDNMTPEQAAFAVCQK
NARPPLPPTCSGAFSHLINRCWSTNPDRRPHFNEIVLTLESYLTSLEEDPEFLSNFLPSPDHTVIRCLPNCIVWNRSAHLKPVL*

Funcédo | Protein kinase domain, Protein kinase-like domain,

SG: Sequéncia gendmica; ST: Sequéncia do Transcrito; SCDS: Sequéncia CDS; SP: Sequéncia do
Peptideo; FG: Funcéao do gene.

Tabela 9. Descrigdo dos dados do gene Anaoc.0015s0338, flanqueado pelo marcador mAoR29.

Ao longo dos anos, a base tecnologica empregada na fruticultura passou por diversas
transformacdes, dentre essas inovagdes pode-se destacar a tecnologia para a descri¢cdo de
genes e flanqueamento de gene na qual permite o desenvolvimento de pesquisa em muitas
areas de estudos; contribuindo com maior chance de sobrevivéncia a espécie.

41 CONCLUSOES

A metodologia utilizando o banco de dados gendémicos do Phytozome é eficiente no
flanqueamento dos genes de Anacardium humile St. Hill. Os oito marcadores microssatélites
utilizados flanquearam ou estédo préximo a genes, entretanto, apenas o marcador mAoR6

ndo apresentou anotagéo associadas. E notério que os genes que apresentaram resultados
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significativos sdo promissores, em novas perspectivas para melhoramento e estudos com

a cultura, bem como favorecendo a cadeia produtiva da Cajucultura.
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