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Introduction
Currently, agriculture practices control pathogen diseases by application of chemical 

pesticides in fields, but these technique causes environmental contamination and in some 
cases human health risks. Moreover, high pressure of pesticides leads to loss of effectiveness 
of these products due to the development of resistance mechanisms of pathogens [1,2]. In 
this scenario surge the need to develop complementary or alternative strategies for pest 
control in fields. An emerging option is to activate plant immunity with chemical or natural 
inducers, also known as immune activators. Immune activators have not antimicrobial or 
fungicide activity, the action mode is based on activation of plant immunity, typically by 
systemic acquired resistance (SAR) pathways [3]. The agroindustry has developed natural 
and chemical immune-activators and hormone analogues to prime or enhance plant defence 
response.

Plants have an inducible innate immune system to cope with microorganism attacks. 
Plant immunity relies on the recognition of pathogen-derived molecules to triger innate 
immunity. Plant plasma membrane receptors, called Pattern Recognition Receptors (PRRs) 
recognize distinctive microorganism molecules, named Microbe-Associated Molecular 
Patterns (MAMPs), present in bacteria or fungi, in a non-strain specific manner, such as 
lipooligosaccharides of gram-negative bacteria, bacterial flagellin, bacterial Elongation Factor-
Tu (EF-Tu), glucans and glycoproteins from oomycetes, chitin and endo-xylanases from fungi, 
among others [4]. These MAMPs are recognized by specific PRRs, forming the MAMP/PRR 
recognition system, which activates a signalling cascade, that leads to a robust transcriptional 
and physiological response to hamper pathogen colonization (Figure 1) [4]. Through MAMP/
PRR recognition system, plants can sense and defend themselves against pathogens from 
different races and species that share a MAMP, making PRR mediated immunity a versatile 
and efficient defence system.
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Abstract
Modern agriculture control diseases by extensive application of chemicals, however, this strategy brings 
undesired effects, such as environmental contamination and development of pesticide-resistant patho-
gens. Therefore, the need to develop alternative or supplementary strategies to control crop diseases 
has arisen. Plant immunity relies on the capacity of each cell to recognize pathogen threat, through cell 
surface and intracellular receptors, initiating immune responses. Cell surface receptors are called Pattern 
Recognition Receptors (PRRs) by their ability to recognizing characteristic microbial-derived molecules 
called microbe-associated molecular patterns (MAMPs). After PRR activation defence responses are elic-
ited enabling the plant to ward off pathogen colonization. MAMPs are distinctive molecules present in 
bacteria or fungi, non-strain specific, such as bacterial flagellin and fungal endo-xylanases, which are 
recognized by specific PRRs, forming the MAMP/PRR recognition system that triggers the defence. Re-
cent evidence shows that after MAMP exposure plant acquire resistance to pathogens, highlighting the 
potential of exploiting PRR activation for enhancing pathogen resistance crops fields.
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Figure 1: MAMP/PRR recognition system model.
Step 1: MAMP is recognized by PRR.

Step 2: PRR is internalized by endocytosis after MAMP recognition.
Step 3: Signaling.

Step 4: Activation of Defense Responses. 
A scheme designed using biorender®

Discussion
Activation of PRR for enhancing plant resistance

By the application of MAMPs plant immunity is activated, 
triggering defence responses that restrict pathogen attack, 
therefore MAMPs could be used as immune activators for 
inducing plant immunity and pathogen resistance [3,5]. Two 
well-described MAMP/PRR recognition model systems are flg22/
FLS2 and EIX/LeEIX2. Flg22/FLS2 recognition system is formed 
by an RLK-type PRR that recognizes flagellin, one of the main 
proteins composing bacterial flagella, from diverse bacteria such 
as Bacillus sp, Pseudomonas sp and Xanthomonas sp [6-8]. While 
EIX/LeEIX2 recognition system is formed by an RLP-type PRR that 
recognize a fungal endo-xylanase, secreted by diverse fungi such 
as Trichoderma viridea and Botrytis cinerea [9-12]. In Arabidopsis 
and tomato exposure to flg22 confers resistance to the bacteria 
Pseudomonas sp, fungus Fusarium sp, and even against the virus 
GBNV [13-15]. While exposure to EIX-like endo-xylanase enhances 
resistance against B. cinerea and the virus TMV in tobacco [16]. 
This evidence presents the induction of plant immunity mediated 
by PRR activation as a powerful approach for enhancing pathogen 
resistance, and for this as a possible alternative strategy for disease 
control in fields.

Conclusion
The utilization of MAMP/PRR signalling mechanism is a 

compelling approach for developing agricultural strategies to 

ward off possible outbreaks of disease and in the development 
of environmentally friendly disease control strategies. Then, it is 
opportune to explore deep in this area to promote and develop new 
alternative or complementary procedures for disease management 
in crop fields.
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