Ecotoxicology of different bacteria to Daphnia magna
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« The ecotoxicity of seven different bacteria was investigated in vivo on the freshwater
crustacean Daphnia magna (Straus, 1820). The effect of the bacteria Bacillus cereus
(Frankland & Frankland, 1887), Bacillus megaterium (Bary, 1884), Escherichia coli
(Migula, 1895), Micrococcus luteus (Cohn, 1872), Pseudomonas fluorescens (Fligge,
1886), Staphylococcus epidermidis (Winslow & Winslow 1908) and Serratia
marcescens (Bizio, 1823) was tested according to ISO 6341 (2012) standard
procedures. The most active bacteria have been studied using in silico methods to find
possible target proteins, namely chitinases from Serratia marcescens.
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Materials and methods

- Daphnia magna:

The use of Daphnia magna for this kind of experiments is largely extended because of its
short lifespan and its fast-reproductive capabilities. Their transparent aspect allows the
scientists to study the internal organs in live specimens. The Daphnia magna specimens
have been donated by CESIRE (Dept. Ensenyament, Generalitat de Catalunya).

« Taking into account the 21 experiments (3 experiments for each bacterium) which were
performed between August and October 2017, the only bacterium which surpassed the
75% rate of mortality were Micrococcus luteus and Serratia marcescens (Figure 1).
Therefore, it was decided to study the interactions between Daphnia magna and
Serratia marcescens (Sm) because the mortality caused by these infections was higher
than the one caused by Micrococcus luteus and because Serratia’s organism has been
studied in depth since it was first discovered (Bizio, 1823).

 The main hypothesis which could explain why this bacteria caused such mortality on
Daphnia magna was based on the belief that the Serratia’s chitinases could destroy the
Daphnia’s chitin carapace, which separates the animal’s internal medium from the
external environment. Serratia marcescens major chitinases are ChiA, ChiB® and
ChiC, the last one being divided in ChiC1 and Chi C2©),

« This hypothesis was tested using In silico methods, more specifically, the SwissDock
fuction from the Swiss Institute of Bioinformatics’ web page. This function is capable of
predicting the more stable ways the enzymes and ligands can connect themselves and
the energy of these links (Figure 2). The most stable interaction was the one between
Chitobiose and its enzyme, Chitobiase®. It may be because the chitobiose is in fact
dimers of chitin and, therefore, the enzyme has to interact with smaller and more
organised molecules. With this information, the hypothesis would report that Chitinase
A, B and C1 from Sm would act first reducing long chains of chitin to dimers
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Mortality in three different experiments for each bacterium to Daphnia magna
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Figure 1. Representation of the mortality in three different experiments for each bacterium. All the cases were done with
20 individuals of Daphnia magna, at room temperature and with direct sunlight during the day. The 20 specimens were
infected with 2mL of a certain bacterium (1:9 proportion). They were left together for 24 hours. After this time, the living
Daphnia were counted and noted down on an Excel table.
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to say that the heartbeat decreased a 5.25%. the Daphnia’s heart rate, finally causing its death.



