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Effects of microbial symbionts on lipid metabolism in insects
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Abstract: Interactions between microbial symbionts and insects are essential for the growth,
development, and reproduction of insects. This review focuses on how microbial symbionts
regulate lipid metabolism in insects via signaling pathways. Microbial symbionts affect lipid
metabolism in insects through a variety of mechanisms. Microbial symbionts provide lipids or lipid
precursors such as steroids to their insect hosts. Microbial symbionts can also modulate host insulin
signaling pathway by producing short-chain fatty acids or activating immune signaling pathways,
thereby changing the lipid content of insects. In addition, microbial symbionts can activate target of

TERHIUH : 5K 3 SRR F 5L 4:(32272531)

This work was supported by the National Natural Science Foundation of China (32272531).
*Corresponding author. E-mail: zywang@haut.edu.cn

Received: 2024-08-26; Accepted: 2024-11-09; Published online: 2024-12-23



506

WANG Zhengyan et al. | Acta Microbiologica Sinica, 2025, 65(2)

rapamycin and adipokinetic hormone signaling pathways to regulate lipid metabolism in insects.
Further research in the similarities and differences of these signaling pathways in different insect
species is of great significance for comprehension of insect ecological adaptability and
reproductive strategies, and development of new pest management strategies.
Keywords: insect; microbial symbiont; lipid metabolism; signaling pathway
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Figure 1 Major immune and insulin pathway signaling in insects and their interactions. Arrows depict activation
while bars represent suppression in molecular interactions. 4E-BP: Eukaryotic initiation factor 4 binding protein;
AKH: Adipokinetic hormone; AKHR: Adipokinetic hormone receptor; Akt: Protein kinase B; cAMP: Cyclic
adenosine monophosphate; Dif/Dorsal: Dorsal-related immunity factor; dREDD: Death-related ced-3/Nedd?2-like
protein; ERK: Extracellular signal-regulated kinase; FADD: Fas-associated death-domain-containing protein;
FoxO: Fork head transcription factor O; GNBP: Gram-negative binding protein; HDACA4: Histone deacetylase 4;
HSL: Hormone-sensitive triglyceride lipase; I1S: Insulin/insulin-like growth factor signaling; IKK: Inhibitor of
kB kinase; ILPs: Insulin-like peptides; IMD: Immune deficiency; Impl2: Ecdysone-inducible gene 12; InR
Insulin receptor; MSP: Modular serine protease; MyD88: Myeloid differentiation factor 88; Pdkl: Serine/
threonine kinase 3-phosphoinositide-dependent protein kinase 1; PI3K: Phosphatidylinositol 3-kinase; PKA:
Protein kinase A; Rheb: Ras homolog enriched in brain; pro-Spz: Pro spétzle; S6K: Ribosomal S6 kinase; SPE:
Spétzle-processing enzyme; SREBP: Sterol regulatory element - binding protein; TAK1: Transforming growth
factor-activated kinase 1; TGL: Triglyceride lipase; TOR: Target of rapamycin; TORC1: TOR complex 1; TSC:
Tuberous sclerosis tumor suppressor.
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Figure 2 Effects of microbial symbionts on lipid metabolism in insects. Arrows depict activation while bars
represent suppression in molecular interactions. AKH: Adipokinetic hormone; AKHR: Adipokinetic hormone
receptor; 11S: Insulin/insulin-like growth factor signaling; ILPs: Insulin-like peptides; IMD: Immune deficiency;

InR: Insulin receptor; TOR: Target of rapamycin.
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