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RESUMEN
Introduccion

Los frutos citricos desempefian un papel importante en la alimentacién de millones
de personas a nivel mundial, ya que son cultivos permanentes y poseen alta
adaptabilidad a diversas condiciones climaticas, lo que facilita su alta propagacion a lo
largo y ancho del mundo. Existen numerosas enfermedades que afectan a los citricos, de
origen viral, fungica, bacteriana o parasitaria.

Materiales y método

Candidatus Liberibacter asiaticus (CLas) es una bacteria Gram negativa que tiene la
capacidad de alojarse en los tubos del tamiz del floema, lo que le permite moverse por
toda la planta, para ubicarse en d6rganos con alta demanda de nutrientes. CLas es
trasmitida por el insecto vector Diaphorina citri por medio del cual logra afectar a
diferentes cultivos pertenecientes a la familia Rutaceae y causar la enfermedad conocida
como Huanglongbing (HLB) o “enfermedad del dragon amarillo”. CLas altera
funciones metabolicas de los carbohidratos celulares en plantas de citricos; lo que
produce la acumulacion de almidon, sacarosa y glucosa, afectando el flujo de nutrientes
en toda la planta y disminuyendo su capacidad fotosintética. El problema fitosanitario
central radica en la dificultad de cultivar a CLas, por ser una bacteria fastidiosa,
generando una demanda especial atencion de estudio y blsqueda de métodos de
diagnostico y control de la enfermedad HLB. Por este motivo, el objetivo de este trabajo
fue conocer la biologia de Candidatus Liberibacter asiaticus. Para ello se realiz6 una
revision sobre sobre CLas y la enfermedad en Colombia. Ademas, se realiz6 un analisis
bioinformatico de los genes 23S y 16S.

Resultados

Se obtuvieron las secuencias de los genes completamente secuenciados para solo dos
de los seis genes que empleamos en la investigacion, los cuales fueron 23s y 16s, para el
caso de rplA-rplJ, rpoB, nttA y omp, las secuencias analizadas no tenian suficiente
homologia con las secuencias de referencias, por lo tanto, se realizé una seleccion de los
dos genes cuyas secuencias son mas informativas y de mayor calidad.

A partir del analisis bioinformético se determind que segln 23S existen similitudes
entre Oricola thermophila y segin 16S Devosia spp., que se observd en agrupamientos
basados en diferentes metodos, donde se mantuvo siempre la estructura topologica de
este clado.

Discusion y conclusion

La informacion recopilada y las secuencias analizadas reafirman la necesidad de
conocer mejor el estado etiologico del HLB, en particular la caracterizacion genética,
que permita manejar y controlar esta enfermedad que ha afectado tanto la citricultura
del mundo entero.
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Cabe destacar que CLas se ha especializado tanto en el ecosistema endofito de la
como en el aparato bucal y digestivo del vector que evolutivamente se ha distanciado de
las especies relacionadas a ellas, ya que las especies evolucionan y cambian gracias a
los cambios que estas puedan sufrir en su entorno especifico. En el caso de CLas se ha
diferenciado al sistema citricos-psilidos, por lo que también realizar un arbol filogénico
es un modero que permite inferir sus relaciones evolutivas.

Se observaron similitudes entre Oricola thermophila y Enterococcus spp. segun el
gen 23S y Devosia sp. segunl6S, al mantener siempre la estructura topoldgica en los 4
arboles. Esto indica que estas las especies mas cercana al clado de Candidatus
liberibacter asiaticus, pero la brecha aun existe, y es necesario un analisis mas profundo
para mejorar la investigacién y la inferencia en los resultados.

PALABRAS CLAVE: citricos, Diaphorina citri, Huanglongbing, filogénia,
fitopatdgeno.

ABSTRACT
Introduction

Citrus fruits play an important role in feeding millions of people worldwide, since
they are permanent crops and have high adaptability to various climatic conditions,
which facilitates their high spread throughout the world. There are numerous diseases
that affect citrus, of viral, fungal, bacterial or parasitic origin.

Materials and method

Candidatus Liberibacter asiaticus (CLas) is a Gram negative bacterium that has the
ability to lodge in the tubes of the phloem sieve, which allows it to move throughout the
plant, to locate in organs with high demand for nutrients. CLas is transmitted by the
vector insect Diaphorina citri through which it affects different crops belonging to the
Rutaceae family and causes the disease known as Huanglongbing (HLB) or "yellow
dragon disease". CLas alters metabolic functions of cellular carbohydrates in citrus
plants; which produces the accumulation of starch, sucrose and glucose, affecting the
flow of nutrients throughout the plant and reducing its photosynthetic capacity. The
central phytosanitary problem lies in the difficulty of cultivating CLas, as it is a
bothersome bacterium, generating a special demand for study and search for methods of
diagnosis and control of HLB disease. For this reason, the objective of this work was to
know the biology of Candidatus Liberibacter asiaticus. For this, a review was carried
out on CLas and the disease in Colombia. In addition, a bioinformatic analysis of the
23S and 16S genes was performed.
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Results

The sequences of the completely sequenced genes were obtained for only two of the
six genes that we used in the research, which were 23s and 16s, in the case of rplA-rplJ,
rpoB, nttA and omp, the analyzed sequences did not have enough homology With the
reference sequences, therefore, a selection was made of the two genes whose sequences
are more informative and of higher quality.

From the bioinformatic analysis it was determined that according to 23S there are
similarities between Oricola thermophila and according to 16S Devosia spp., Which
was observed in groupings based on different methods, where the topological structure
of this clade was always maintained.

Discussion and conclusion

The information collected and the sequences analyzed reaffirm the need to better
understand the etiological status of HLB, in particular the genetic characterization,
which allows the management and control of this disease that has affected so much the
citrus industry around the world.

It should be noted that CLas has specialized both in the endophytic ecosystem of the
as well as in the oral and digestive system of the vector that has evolutionarily distanced
itself from the species related to them, since the species evolve and change thanks to the
changes that they may undergo. in your specific environment. In the case of CLas, the
citrus-psilid system has been differentiated, so making a phylogenic tree is also a model
that allows inferring its evolutionary relationships.

Similarities were observed between Oricola thermophila and Enterococcus spp.
according to the 23S gene and Devosia sp. according to 16S, by always maintaining the
topological structure in the 4 trees. This indicates that these are the species closest to the
Candidatus liberibacter asiaticus clade, but the gap still exists, and further analysis is
necessary to improve research and inference in the results.

KEY WORDS: citrus, Diaphorina citri, Huanglongbing, phylogenesis,
phytopathogen.
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