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Symbiotic bacteria and insect immunity
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Abstract: Symbiotic bacteria can protect their insect hosts against pathogens by producing
antimicrobial substances, regulating host immune-related genes, and competing with exotic pathogens
for resources. To maintain the symbiotic relationship, insects have evolved fine-tuned regulatory
mechanisms to avoid overactive immune responses to symbiotic bacteria, and the latter reduce or evade
the damage from the host immune system via immune recognition signal polymorphisms or chemical

mimicry. In this paper, we analyzed the function of symbiotic bacteria on host immunity and the
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mechanism and then explored the precise regulation of immune response by the host and the

coevolution of the symbiotic system, hoping to provide a reference for further research on the influence

of symbiotic bacteria on host immunity.
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Figure 1 Production of AMP and ROS by the IMD and DUOX pathway in the Drosophila melanogaster
midgut immune system!*®’. Solid lines indicate activation, and dashed lines indicate inhibition. The thickness
of the line indicates the strength of the signal. A: in the presence of the symbiotic bacteria; B: in the presence

of the pathogenic bacteria.
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Table 1 Coevolution of insect-symbiotic bacteria
Partner Effect Impact Evolutionary force Evolutionary pattern
Insect Positive (1) Improved immunity (1) To improve (1) Symbiosomal membranes
hosts effects communication efficiency produced by the host with selective
between symbiotic partners permeability of metabolites!®”
Negative (1) Excessive energy (1) To reduce energy (1) Negative feedback regulation of
effects consumption of immune consumption of immune the immune systeml** 463031
response response and excessive (2) Decline of the immune system*'}
(2) Excessive nutrition nutrient consumption of (3) Spatial-specific immune
consumption of symbiotic symbiotic bacteria responsel?24%-53]
bacteria
Symbiotic  Positive (1) Stable niche (1) To improve the function of (1) Decline of genome!®"
bacteria effects (environment/nutrition) functional genes

(2) To improve

communication efficiency

(1) Increase in permeability of

bacterial membrane®?!

between symbiotic partners

Negative (1) Damage from host immune (1) To avoid damage from host (1) Chemical mimicry

effects response

immune response

[57]

(2) Decrease of PAMP production®?
(3) Polymorphism of PAMPs?*®
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