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Preliminary analysis of culturable bacteria in the guts of chironomid larvae
( Propsilocerus akamusi Tokunaga) and their potential roles in tolerating

heavy metals
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Abstract: Propsilocerus akamusi is a common species in North China and characterized by their tolerant
ability to deal with environmental stressors as well as ubiquitous distribution in various water environments.
In this study traditional culture method was employed to isolate the bacterial species in chironomid larval
guts. 16S rRNA gene sequence analysis together with colony morphology and phylogenetic determination
were adopted to further identify the bacterial species. Meanwhile the tolerance of culturable strains to

heavy metals (e. g. copper and nickel) was investigated. Our results showed that the concentrations of
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14. 43 mmol/L  respectively whereas those for nickle were 339.52, 182.18. 102.59 and 60.94 mmol/L

respectively. 16 different genotypes of bacteria were successfully isolated and purified from the intestinal

tracts of fourth instar larvae

Proteobacteria was proved to be the predominant phyla. Comamonas sp.

and belonged to 16 genera

9 families and 2 phyla among which

belonging to Comamonadaceae

had relatively strong tolerance to both copper and nickel. Exploring the culturable microbes and potentially

heavy metal—<esistant strains in chironomid guts would provide clues for the development of aquatic insect

microbial resources and lay a preliminary foundation for discovering certain strains endowed with

bioremediation capability of heavy metals.

Key words: Propsilocerus akamust; gut bacteria; heavy metal; isolation; 16S rRNA
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1

Table 1 Median lethal concentration values of Cu for Propsilocerus akamusi larvae at different time points

(h) (mmol/L) 95% ( mmol /L)
Exposure time  Toxicity regression equation  Lethal concentration 50% 95% confidence interval ~ Correlation coefficient
24 y=0.431x - 1. 638 6 304. 862 2.874 11.222 0. 644
48 y =0.497x - 1. 296 403. 590 2.187 3.938 0. 807
72 y=0.801x -1.175 29.334 1.170 1. 686 0. 666
96 y=0.977x - 1. 133 14.425 0.846 1.368 0. 660
2
Table 2 Median lethal concentration values of Ni for Propsilocerus akamusi larvae at different time points
(h) (mmol/L)  95% ( mmol /L)
Exposure time  Toxicity regression equation  Lethal concentration 50% 95% confidence interval ~ Correlation coefficient
24 y =2.657x -5.253 339.515 - 0.962
48 y=2.403x -3.934 182.178 29.589 103.654 0.952
72 y=2.267x -3. 146 102. 585 17.744 39.398 0.983
96 y =2.486x - 2. 887 60. 934 3.752 3031.173 0.997
3 16S rRNA

Table 3 Blast results of 16S rRNA genes derived from gut microbes of Propsilocerus akamusi larvae

Strain  Accession ) o ) (%)
Phylum Family Genus The most similar strain .
No. No. Identify
NO1 OM681326 Xanthomonas ~ Stenotrophomonas pavanii 99.72
Xanthomonadaceae
N10 OM714819 Comamonas ~ Comamonas lestosterone 99. 10
N15 ON059692 Comamonas ~ Comamonas sp. 99. 58
NO2 OM714533 Comamonadaceae Delftia Delfiia tsuruhatensis 99. 86
N14 ONO059691 Delftia Delfiia acidovorans 99.79
NO3 OM714803 Yersina Yersinia intermedia 99. 86
NO4 OM714813 o Yersina Yersinia pekkanenii 99.79
Yersiniacea
N12  OM714822 proteobacteria Yersina Yersinia kristensenii 99.72
NO5S OM714804 Aeromonas Aeromonas sp. 99.72
NO7 OM714814 Vibrionaceae Shewanella Shewanella putrefaciens 99.79
NO6 OM714815 Serratia Serratia fonticola 99. 58
NO8 ON714816 Enterobacteriaceae Raoultella Raoultella terrigena 99. 16
N11 OM714823 Morganellaceae Morganella Morganella morganii 99.93
N13  ON059690 Moraxellaceae Acinetobacter Acinetobacter sp. 99.72
N16 ON059688 Pseudomonas Pseudomonas sp. 100. 00
Psedomonadaceae
NO9 OM714818 Chryseobacterium ~ Chryseobacterium sp. 99. 65

Flavobacteria  Flavobacteriaceae
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