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RESUMO - O HLB ¢ a doenca que mais impacta a citricultura mundial, causando grandes perdas
econbmicas. Causada principalmente pela bactéria Candidatus Liberibacter asiaticus (CLas) e
transmitida pelo inseto vetor Diaphorina citri. A colonizacdo bacteriana leva a expressao de genes
de sensibilidade nas plantas, resultando na deposi¢cdo de proteinas no floema e interrompendo o
transporte de nutrientes. Estudos mostram que a expressdo dos genes CsCalS7 e CsCalS12
aumenta em plantas suscetiveis ao HLB. Atualmente, ndo existem variedades de laranja doce
resistentes ao HLB, tornando necesséria a adogdo de novas abordagens para seu controle. Neste
estudo, a tecnologia CRISPR/Cas foi utilizada para edicdo do genoma silenciando o gene CsCalS12.
Os experimentos envolveram a transformacéo de epicétilos de C. sinensis cv. Valéncia e do hibrido
citrange Carrizo. As transformagdes foram conduzidas utilizando o vetor de expressdo pCsMAD7U6G,
gue inclui o cassete de expressao da enzima eErCasl12a (MAD7), otimizado para codons de plantas
e controlado pelo promotor CaMV 35S. O vetor pMAD7:CsCalS12 foi replicado na cepa de
Escherichia coli e transferido para Agrobacterium tumefaciens, utilizada para transformar os
epicétilos. Os brotos transformados foram identificados por PCR e o0s positivos foram
microenxertados. Um total de 3.418 epicotilos foram transformados apresentando uma eficiéncia de
transformacéo de 7,11% e 5,84% para Valéncia e Carrizo, respectivamente. Conclui-se que foi
gerada e validada a transformacgéo genética usando o sistema CRISPR/Casl12a visando diminuir a

producéo de calose e diminuir os danos causados pelo HLB.
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ABSTRACT - HLB is the most impactful disease in global citrus cultivation, causing significant
economic losses. It is primarily caused by the bacterium Candidatus Liberibacter asiaticus (CLas)
and transmitted by the insect vector Diaphorina citri. Bacterial colonization induces the expression of
susceptibility genes in plants, resulting in protein deposition in the phloem and disrupting nutrient
transport. Studies show that the expression of genes CsCalS7 and CsCalS12 increases in plants
susceptible to HLB. Currently, no sweet orange varieties are resistant to HLB, making the adoption
of new control approaches necessary. This study used CRISPR/Cas technology to edit the genome
by silencing the CsCalS12 gene. The experiments involved transforming epicotyls of C. sinensis cv.
Valencia and the Carrizo citrange hybrid using the pCsMAD7U6 expression vector, which includes
the eErCasl2a (MAD7) enzyme expression cassette, optimized for plant codons and controlled by
the CaMV 35S promoter. The pMAD7 vector was replicated in Escherichia coli and transferred to
Agrobacterium tumefaciens for epicotyl transformation. Transformed shoots were identified by PCR,
and the positives ones were micrografted. A total of 3,418 epicotyls were transformed, with
transformation efficiencies of 7.11% for Valencia and 5.84% for Carrizo. The study concludes that
genetic transformation using the CRISPR/Casl2a system was generated and validated, aiming to
reduce callose production and decrease the damage caused by HLB.
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