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Figure 1. Intestinal structure of termites with

different feeding preferences. A: Reticulitermes

flavipes (Rhinotermitidae); B: Nasutitermes corniger
(Nasutitermitinae); C: Cubitermes spp. (Termitinae).
C: crop; M: midgut; ms: mixed segment; P1-P5:
proctodeal segments.
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Table 1

Bacteria in guts of different lower termites and their functions in degradation of lignocellulose

Lower termites Isolated bacteria from guts Functions Enzymes References
R. chinensis Enterobacter hormaechei, Bacillus Lignin degradation LiP (278 U/L, 256 U/L Zhou?!
licheniformis respectively)

Microcerotermes  B. licheniformis, Ochrobactrum  Lignin degradation LiP Azizi-Shotorkhoft?4
diversus intermedium, Microbacterium
paludicola
Coptotermes heimi B. atrophaeus, B. pumilus, Cellulose degradation NM Nidhil**
B. licheniformis,
B. amyloliquefaciens,
B. coagulans, B. megaterium
Mastotermes Cellulosimicrobium variabile sp.Cellulose and xylan NM Bakalidou*®
darwiniensis nov. degradation
Heterotermes sp.  Bacillus sp. Cellulose and cellose ~ Cellulose (3.71 U/mg), Sreenal®”)
degradation Cellobiase (4.17 U/mg)
Cryptotermes brevis Bacillus sp. BMP01 Carboxymethylcellulose Carboxymethylcellulase Tsegayel*™
and xylan degradation (0.25 U/mL),
Xylanase (0.21 U/mL)
Ochrobactrum oryzae BMPO03 Lignin degradation Laccase
C. curvignathus Bacillus sp., Lysinibacillus sp., Lignin degradation LiP, MnP, Laccase Ayeronfel*”)

Acinetobacter sp.

NM: not mentioned.
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Figure 2.

Nasutitermitinae[54]; B: Termitinae[ssl; C: Macrotermitinae[56]; D: Apicotermitinae
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Advances in termite-symbiotic microbe system in degradation
of lignocelluloses

Guiying Yang, Yaning Zhu, Xiaojun Xie, Qihuan Zhou, Jianchu Mo~

Key Laboratory of Molecular Biology of Crop Pathogens and Insect Pests, Ministry of Agriculture (Key Laboratory of
Agricultural Entomology, Ministry of Agriculture), Institute of Insect Sciences, Zhejiang University, Hangzhou 310058,
Zhejiang Province, China

Abstract: The utilization of lignocellulosic materials can significantly increase the reserves of renewable resources
on the planet. Termites are widely distributed in tropical and subtropical regions. Mainly, they can rely on intestinal
microbes such as bacteria, archaea and fungi as well as the protozoa to degrade lignocellulose in food and play an
important role in the cycle of carbon and nitrogen. This paper summarizes the studies on the termite gut microbes
that have been proven to degrade lignocellulose in recent years. We hope to provide basic information for the

subsequent study of lignocellulose degradation.
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