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Resumen

Introduccién. El uso intensivo de agroquimi-
cos genera resistencia en fitopatégenos y efectos
adversos sobre el ambiente y la salud humana.
Como alternativa, los agentes de biocontrol como
Trichoderma harzianum ganan relevancia por su
capacidad antagonista y recientemente por sus
proteinas efectoras. Este estudio se centra en la
identificacién in silico de efectores con potencial
antimicrobiana y se selecciona al menos uno (An-
drade-Hoyos et al., 2023; Ayaz et al., 2023).
Objetivo. Caracterizar computacionalmente y
analizar su expresién durante la interaccién con
Pseudocercospora fijiensis, expresarlo heterslo-

Recibido: 25 de abril de 2025
Aceptado: 7 de mayo de 2025
Publicado: 04 de agosto de 2025

Abstract

Introduction. The intensive use of agroche-
micals has led to the development of resistance
in phytopathogens and has had adverse effects
on the environment and human health. As an
alternative, biocontrol agents such as Trichoder-
ma harzianum become increasingly important
for their ability to antagonize pathogens, and
recently by its effector proteins (Andrade-Hoyos
et al., 2023; Ayaz et al., 2023). Objective.
This study aims to identify and functionally
characterize an antimicrobial effector protein
produced by T. harzianum, selecting at least
one candidate, computationally characterize it,
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gamente en E. coli y evaluar su actividad anti-
microbiana in vitro. Métodos. L.a metodologia
empled una estrategia mixta in silico e in vitro. A
partir del genoma de T. harzianum y mediante
los programas EffHunter y WideEffHunter, se
identificaron posibles efectores que fueron eva-
luados con cuatro predictores de actividad anti-
microbiana: AI4AMP, CAMP3, DRAMP y
AMP Scanner v2. De este analisis se selecciona-
ron potenciales efectores antimicrobianos, en los
cuales se analiz6 la presencia de motivos MYC
en sus regiones promotoras. Paralelamente, se
realiz6 una bisqueda de efectores con actividad
antimicrobiana confirmada experimentalmente
para identificar homélogos en T. harzianum
(Carreén-Anguiano et al., 2020; 2023).. Resul-
tados y discusién. Se revelaron mas de 5000
posibles efectores en el genoma de T. harzianum.
De estos, 34 mostraron potencial actividad an-
timicrobiana con base en los cuatro predictores
utilizados. Se identificé, mediante homologia, un
posible efector antimicrobiano con actividad de
ribotoxina, y se encontraron motivos MYC en
regiones promotoras de genes relacionados con
micoparasitismo. Conclusién. Se encontraron
34 efectores en el genoma de 7. harzianum con
potencial actividad microbiana.
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analyzing its expression during interaction with
Pscudocercospora fijiensis, expressing it hetero-
logously in E. coli and evaluate its antimicrobial
activity in vitro. Methods. It was employed a
mixed in silico and in vitro approach. Potential
effectors were identified from the T. harzianum
genome using the EffHunter and WideEffHun-
ter programs and evaluated with four predictors
of antimicrobial activity: AI4AMP, CAMP3,
DRAMP and AMP Scanner v2. Through
this analysis, potential antimicrobial effectors
were selected, and the presence of MYC motifs
was examined. Concurrently, a search for effec-
tors with confirmed antimicrobial activity was
conducted to find homologues in T. harzianum
(Carreén-Anguiano et al., 2020; 2023). Re-
sults and discussion. Uncover over 5000
potential effectors in the T. harzianum genome,
with 34 showing potential antimicrobial activity
based on the four predictors. A potential an-
timicrobial effector with ribotoxin activity was
identified through homology, and MYC motifs
were discovered in the promoter regions of ge-
nes related to mycoparasitism. Conclusion.
Thirty-four effectors were found in the T. har-
zianum genome with potential microbial activity.
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