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Lipopéptidos del aislamiento marino Streptomyces sp. PNM87 para el control biologico del
patogeno de arroz Pyricularia oryzae
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ABSTRACT

Rice is a fundamental cereal in the diet of developing countries, and in Colombia, it is the most preferred cereal
for consumption and production. Its cultivation is susceptible to infections caused by phytopathogens, which can
result in productivity losses of up to 33%. Among these pathogens, the fungus Pyricularia oryzae stands out, as
it can reduce crop productivity by up to 50%. For the management of piriculariosis in rice, integrated management
practices are implemented, including the use of resistant rice varieties, adjustments in irrigation and fertilization
1], as well as the application of fungicides. However, due to Pyricularia’s high adaptability, biological
alternatives are being explored for controlling this disease /%/.

This study aimed to select microorganisms capable of controlling P. oryzae and characterize the molecules
associated with the desired antifungal activity. Fifteen microorganisms, primarily from marine environments /%/,
were pre-selected, and their antifungal activity was evaluated through direct confrontation assays, agar diffusion,
and greenhouse tests. Eight isolates showed control comparable to the fungicide Kazugamicin in direct
confrontation assays. Among these, isolates from the genera Paenibacillus and Streptomyces stood out /%,
producing compounds that inhibited P. oryzae, in addition to field control with efficacy ranging from 60% to
80%. The most effective isolate for controlling P. oryzae was Streptomyces sp. PNM 87, which showed 60%
inhibition in vitro and 80% efficacy in greenhouse tests.
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To identify the molecules responsible for the antifungal activity, S. albidoflavus PNM 87 was cultured, and the
culture supernatants were extracted with ethyl acetate. The culture extracts were fractionated using a reverse-
phase extraction cartridge, eluting them with decreasing polarity methanol-water mixtures. When evaluating the
antifungal activity of the recovered fractions, it was found that the biological activity concentrated in fractions
with intermediate to high polarity. The active fractions were separated by semi-preparative chromatography, and
three fractions with activity against P. oryzae were recovered, with the E2F57 fraction standing out. All three
active fractions were analyzed by liquid chromatography coupled with mass spectrometry (LC-MS) %/, revealing
that they were rich in lipopeptides such as: surfactin B, C15 and C13, esperin, pumilacidin B, and pumilacidin
D/E /% Tt was also determined that surfactins B, C15, and C13 constitute 82% of the total ion count (TIC) of the
E2F57 fraction. Therefore, the antifungal activity against P. oryzae is attributed to the presence of this family of
lipopeptides /”/. In conclusion, Streptomyces sp. PNM 87 was the best controller of P. oryzae among the selected
microorganisms, and the observed antifungal activity can be associated with the production of lipopeptides such
as surfactins
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RESUMEN

El arroz es un cereal fundamental en la dieta de los paises en vias de desarrollo y, en Colombia, es el cereal de
mayor preferencia de consumo y superficie de produccion. Su cultivo es susceptible a infecciones causadas por
fitopatogenos, que pueden ocasionar pérdidas de hasta el 33% en la productividad. Entre estos patdgenos destaca
el hongo Pyricularia oryzae, capaz de reducir la productividad del cultivo hasta en un 50%. Para el manejo de la
piriculariosis en arroz, se implementan practicas de manejo integrado que incluyen el uso de variedades de arroz
resistentes, ajustes en el riego y la fertilizacion [/, asi como la aplicacion de fungicidas. Sin embargo, debido a la
alta adaptabilidad de Pyricularia, se buscan alternativas bioldgicas para el control de esta enfermedad 7.

Este estudio tuvo como objetivo seleccionar microorganismos capaces de controlar P. oryzae y caracterizar las
moléculas asociadas a la actividad antifungica deseada. Se preseleccionaron 15 microorganismos, principalmente
de ambientes marinos ¥/, y se evalud su actividad antifingica mediante ensayos de enfrentamiento directo,
difusion en placa de agar y pruebas en invernadero. Ocho aislamientos mostraron un control comparable al
fungicida Kazugamicina en los ensayos de enfrentamiento directo. Entre estos, destacaron aislamientos de los
géneros Paenibacillus y Streptomyces ¥, que producen compuestos inhibidores de P. oryzae, ademas de un
control en campo con una eficacia de entre el 60% y el 80%. El aislamiento mas efectivo en el control de P.
oryzae fue Streptomyces sp. PNM 87, que mostrd un 60% de inhibicion in vitro y un 80% de eficacia en
invernadero.

Con el fin de identificar las moléculas responsables de la actividad antifingica, se cultivd S. albidoflavus PNM
87 y se extrajeron los sobrenadantes de cultivo con acetato de etilo. Los extractos del cultivo se fraccionaron
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utilizando un cartucho de extraccion en fase reversa, eluyendolos con mezclas de metanol-agua de polaridad
decreciente. Al evaluar la actividad antifiungica de las fracciones recuperadas, se encontrdé que la actividad
biologica se concentraba en fracciones de polaridad intermedia a alta. Se separaron las fracciones activas mediante
cromatografia semi-preparativa y se recuperaron tres fracciones con actividad contra P. oryzae, destacandose la
fraccion E2F57. Las tres fracciones activas fueron analizadas por cromatografia liquida acoplada a espectrometria
de masas (LC-MS) 7/, lo que revel6d que son ricas en lipopéptidos como: surfactina B, C15 y C13, esperina,
pumilacidina B y pumilacidina D/E /%, Ademas, se determiné que las surfactinas B, C15 y C13 constituyen el
82% del conteo total de iones (TIC) de la fraccion E2F57. Por lo tanto, se atribuye la actividad antifingica contra
P. oryzae ala presencia de esta familia de lipopéptidos /”/. En conclusion, Streptomycess sp. PNM 87 fue el mejor
controlador de P. oryzae dentro del grupo de microorganismos seleccionados, y la actividad antifingica observada
puede ser asociada a la produccion de lipopéptidos como las surfactinas.
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