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Insect-associated microbiota plays an important role both in beneficial interactions and in pathological interactions [1-3]. Recent ge-
nomic studies confirm that insects do not have the complete metabolic repertoire that makes it possible to extract the nutrients of food 
with maximum efficiency, and depend greatly on the associated microbiota [4-6].

The insects have very uniform nutritional needs, however, they have a very diversified diet [7]. Within the Insecta class we can find 
specific predators, herbivores and scavengers specialists who use nectar, pollen, plant sap, fungi, skin and blood [7,8]. The ability of in-
sects to adopt certain nutritional lifestyles is not only due to it but to a symbiotic relationship between the insect and microorganisms 
associated with different biosynthetic and degrading capacities [7,9].

Hansen e Moran (2014) Described endosymbiont bacteria that play an important role in the synthesis of essential nutrients for the 
insect, such as the use of nitrogenous residues by termites, cockroaches and hemiptera as a consequence of the metabolism of Bacteroi-
des and Citrobacter. Some bacteria are efficient in fixing atmospheric nitrogen, and the insect-associated microorganisms that have this 
capacity allow the host a diet with nitrogen supply, as in Ceratitis capitata (fruit fly) in association with intestinal enterobacteria [10-11].

The symbiotic interaction between sap-sucking insects and microorganisms has become indispensable because of the limited metabo-
lism of some insects, in particular because of their inability to synthesize amino acids [7]. Experimental evidence indicates that Buchnera 
aphidicola synthesizes essential amino acids and provides these amino acids for the pea aphid (Acyrthosiphon pisum). These results were 
confirmed by complete annotation of the genome of B. aphidicola, revealing that this bacterium has the genetic ability to synthesize these 
nutrients [8].

Shi., et al. (2010) described the production and availability of B-complex vitamins by endosymbiont bacteria. The genome of Wig-
glesworthia, a bacterium endosymbionts of Glossina brevipalpis, showed the presence of genes encoding the synthesis of pantothenate 
(vitamin B5), biotin (vitamin B7), thiamine (vitamin B1), riboflavin (vitamin B2), pyridoxine B6), nicotinamide (vitamin B3) and folic acid 
(vitamin B9) [12].

Steroids can be made available by endosymbiont fungi, once insects cannot produce steroids due to the lack of the enzyme needed to 
form the steroid nucleus. In insects, steroids are harnessed as hormone precursors and in cellular structure [7,9].

Many studies have described the synthesis of essential nutrients by microorganisms, however, these symbiotic microorganisms can 
also act in food processing [7]. The mechanical breakdown of cellulose by chewing insects increases the viability of cellulose by the en-
zymes. Douglas (2009) evidenced the symbiotic relationship between termites (Nasutitermes takasagoensis e N. walkeri) and intestinal 
bacteria with cellulolytic capacity (Douglas, 2009). Analysis of metagenomics data identified cellulase and xylanase genes from members 
of the gut microbiota of Nasutitermes sp. [8].
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The intestinal microorganisms of herbivorous insects may also play detoxifying role of host plant compounds [8]. Studies on soybean 
caterpillar Anticarsia gemmatalis (Lepidoptera: Noctuidae) and other soybean herbivores have shown that survival and growth of cater-
pillars were better when intestinal bacterial communities were intact, suggesting a beneficial role of the microbiota [13,14]. Studies with 
Helicoverpa armigera, a potent pest of soy, maize and cotton, have shown that in addition to aiding in food efficiency, the diversity of its 
bacterial community is induced by the host plant [4,15]. Jia., et al. (2013) evaluated the impact of temperature change on the microbial 
community associated with the red palm weevil (Rhynchophorus ferrugineus) and concluded that extreme changes caused by different 
seasons of the year caused a drastic change in the profile of the microbial community of this beetle [9].

Studies on bacterial diversity associated with insects are growing rapidly but still lacking information from some important groups 
of insects (e.g. leptopteros). Advances in the diversity and identity of the native complex microbial communities of the insect gut have 
been possible due to recent advances in molecular biology techniques, including Next-Generation Sequencing (NGS). Thus, these studies 
have contributed to form the concept of Microbiome, in which these microorganisms form a fundamental part of the functional genomic 
repertoire of the insect due to its influence on the physiology of the host [4].

Bibliography

1.	 Hammer TJ., et al. “Evidence-based recommendations on storing and handling specimens for analyses of insect microbiota”. Peer 
Journal 3 (2015): e1190. 

2.	 Vilanova C., et al. “The generalist inside the specialist: Gut bacterial communities of two insect species feeding on toxic plants are 
dominated by Enterococcus sp”. Frontiers in Microbiology 7 (2016): 1005. 

3.	 Liu X., et al. “Drosophila as a model for homeostatic, antibacterial, and antiviral mechanisms in the gut”. PLoS Pathogens 13.5 (2017): 
e1006277. 

4.	 Priya GN., et al. “Host plant induced variation in gut bacteria of Helicoverpa armigera”. PLoS One 7.1 (2012): e30768. 

5.	 Yun JH., et al. “Insect gut bacterial diversity determined by environmental habitat, diet, developmental stage, and phylogeny of host”. 
Applied and Environmental Microbiology 80.17 (2014): 5254-5264. 

6.	 Franco FP., et al. “Plant–insect–pathogen interactions: a naturally complex ménage à trois”. Current Opinion in Microbiology 37 
(2017): 54-60. 

7.	 Douglas AE. “The microbial dimension in insect nutritional ecology”. Functional Ecology 23.1 (2009): 38-47. 

8.	 Hansen AK and Moran NA. “The impact of microbial symbionts on host plant utilization by herbivorous insects”. Molecular Ecology 
23.6 (2014): 1473-1496. 

9.	 Jia S., et al. “Seasonally variable intestinal metagenomes of the red palm weevil (Rhynchophorus ferrugineus)”. Environmental Micro-
biology 15.11 (2013): 3020-3029. 

10.	 Suen G., et al. “An insect herbivore microbiome with high plant Biomass-degrading capacity”. PLoS Genetics 6.9 (2010): e1001129. 

11.	 Behar A., et al. “Enterobacteria-mediated nitrogen fixation in natural populations of the fruit fly Ceratitis capitata”. Molecular Ecology 
14.9 (2005): 2637-2643. 

12.	 Shi W., et al. “Molecular approaches to study the insect gut symbiotic microbiota at the “omics” age”. Insect Science 17.3 (2010): 199-
219. 

https://www.ncbi.nlm.nih.gov/pubmed/26311208
https://www.ncbi.nlm.nih.gov/pubmed/26311208
https://www.ncbi.nlm.nih.gov/pubmed/27446044
https://www.ncbi.nlm.nih.gov/pubmed/27446044
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5417715/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5417715/
https://www.ncbi.nlm.nih.gov/pubmed/22292034
https://www.ncbi.nlm.nih.gov/pubmed/24928884
https://www.ncbi.nlm.nih.gov/pubmed/24928884
http://www.sciencedirect.com/science/article/pii/S1369527416301539
http://www.sciencedirect.com/science/article/pii/S1369527416301539
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2435.2008.01442.x/abstract
https://www.ncbi.nlm.nih.gov/pubmed/23952067
https://www.ncbi.nlm.nih.gov/pubmed/23952067
https://www.ncbi.nlm.nih.gov/pubmed/24102776
https://www.ncbi.nlm.nih.gov/pubmed/24102776
https://www.ncbi.nlm.nih.gov/pubmed/20885794
https://www.ncbi.nlm.nih.gov/pubmed/16029466
https://www.ncbi.nlm.nih.gov/pubmed/16029466
http://onlinelibrary.wiley.com/doi/10.1111/j.1744-7917.2010.01340.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1744-7917.2010.01340.x/abstract


Citation: Gustavo Leão Rosado and Cláudia Braga Pereira Bento. “Symbiosis: Insect-Microorganism Interaction and the Need of Life to 
Two”. EC Microbiology 11.4 (2017): 167-169.

Symbiosis: Insect-Microorganism Interaction and the Need of Life to Two
169

13.	 Visôtto LE., et al. “Characterization and identification of proteolytic bacteria from the gut of the velvetbean caterpillar (Lepidoptera: 
Noctuidae)”. Environmental Entomology 38.4 (2009): 1078-1085. 

14.	 Chu C-C., et al. “Gut bacteria facilitate adaptation to crop rotation in the western corn rootworm”. Proceedings of the National Academy 
of Sciences 110.29 (2013): 11917-11922. 

15.	 Xiang H., et al. “Microbial communities in the larval midgut of laboratory and field populations of cotton bollworm (Helicoverpa ar-
migera)”. Canadian Journal of Microbiology 52.11 (2006): 1085-1092. 

Volume 11 Issue 4 August 2017
©All rights reserved by Gustavo Leão Rosado and Cláudia Braga Pereira Bento.

https://www.ncbi.nlm.nih.gov/pubmed/19689886
https://www.ncbi.nlm.nih.gov/pubmed/19689886
http://www.pnas.org/content/110/29/11917.abstract
http://www.pnas.org/content/110/29/11917.abstract
https://www.ncbi.nlm.nih.gov/pubmed/17215900
https://www.ncbi.nlm.nih.gov/pubmed/17215900

	_GoBack

