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Figure 1. Production of AMPs and ROS by the Imd and Duox pathway in the gut. In the presence of high
microbial load (infection or dysbiosis conditions), the Imd pathway is triggered when the membrane receptor
PGRP-LC recognize diaminopimelic acid-type peptidoglycan (DAP-PGN) or by the intracellular receptor
PGRP-LE which identify DAP-PGN monomers (tracheal cytotoxin, TCT). Vigorous initiation of the Imd pathway
leads to the extreme nuclear translocation of Relish, which overcome caudal suppression and permit the occurrence
of transcription of genes encoding AMPs. In addition, the large amount of wuracil generated by
pathogens/pathobionts strongly induces the Duox expression. Duox expression is mediated by the PLCP, which
activates the MEKK1/MEK3/p38 MAPK pathway and triggers Activating Transcription Factor 2 (ATF2), enormous
quantities of DUOX results in the sufficient production of ROS required to fight against pathobionts and infectious
microbes. During the routine situations, degradation of peptidoglycan and TCT is catalyzed by the negative
regulators PGRP-LB and PGRP-SC; Pirk and PGRP-LF prevent the activity of recognition receptors PGRP-LE and
PGRP-LC, transcriptional response of Relish is modulated by Caudal, suppress the Imd pathway activation. Under
normal conditions the Duox system is also tightly regulated, Duox expression can be down-regulated by MAPK
phosphatase 3 (Mkp3); PLCP and Calcineurin B (CanB) are responsible to induce Mkp3 transcription under routine
conditions. PM, peritrophic matrix; ER, endoplasmic reticulum; Takl, transforming growth factor-p-activated
kinase 1; IKK, IkB kinase; GPCR, G protein-coupled receptor; Cadqqc, Cadherin qqc; Mekkl, MAPK and ERK
kinase kinase 1; MKK3, MAPK kinase 3.
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Abstract: In the long-term evolution process, insects have formed a unique intestinal defense system. The
combination of physical barrier and the immune system resists invasive microbes. Alike most metazoans, the guts
of insects are in permanent contact with the microbial realm that includes beneficial symbionts, food-borne
microbes and life-threatening pathogens. Thus, gut epithelium can tolerate a certain amount of commensal microbes
proliferation for the beneficial gut-microbe interactions, accompanied by the proficient elimination of detrimental
microbes. Based on the function of Duox-ROS system and immune deficiency pathway in the intestinal immune
response, these immune systems are involved in the regulation of gut microbiota homeostasis. In this article, we
reviewed recent advances in insect intestinal defense mechanisms, combined with the intestinal immune signaling

pathways and the regulation mechanism of intestinal immune system on the gut microbiota homeostasis.

Keywords: intestinal microbiota, peritrophic matrix, intestinal immunity, Duox-ROS immune system, Imd

signaling pathway

(AL £%)

Supported by the National Natural Science Foundation of China (31572008), by the Earmarked Fund for the China Agricultural
Research System (CARS-27) and by the International Atomic Energy Agency’s Coordinated Research Project (D42016)
"Corresponding author. Tel: +86-27-87286962; E-mail: hongyu.zhang@mail.hzau.edu.cn

Received: 27 July 2017; Revised: 2 November 2017; Published online: 28 November 2017

KEF, 1965 F 4 A4, i+, #dx, HE4A3)F, B RIARRLGEAE) S LF KK
ARTLEEHIERIEAF R, /S IE International Foundation for Science A B =] . P
BhFARE, PEHRARFARRMANFARELER LG ZTMAER, IR AR
FUERA. ARNEENFLERR. RTEREFLERLAER. YEENKRYFLE
CRREGEELERAEZR . HAHARFRIIEFIKERS, 192 FEEFRLXZF
BRI, TEZARTEOARRBAENTESTANF . RRELEF. HHTE LR F.
EFR—AR T, S MAEN ST LA, BEARALS L RGEEIHE,
BB A MR EALS TR, BT R A RFAREXGARE, £+ SCIILFE 70 %
F, BREAH A,

actamicro@im.ac.cn



