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Introduction
+ Algal blooms negatively impact aquatic ecosystems
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s+ Algal blooms negatively impact aquatic ecosystems
Microcystis aeruginosa

* Primary causative cyanobacteria of algal
blooms

* Produces the potent hepatotoxin microcystin
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» Understanding zooplankton tolerance to toxic cyanobacteria is key to predicting the ecological impacts of algal blooms.
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*+ Test organism and research objective

Daphnia magna Background

« Gut microbiota associated with Daphnia magna may influence host
physiological traits.

* They also have the potential to contribute to adaptation to environmental
stress.

Approach

« Gut microbiota transplantation + metagenomic analysis
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Objective
« A major grazer of phytoplankton » To determine whether tolerance to toxic cyanobacteria in Daphnia magna is
+ Parthenogenetic reproduction diated b t mi biot
— genetically identical clones mediate y gut micropiota.

» Sensitive to various chemicals

Wiktoria Rajewicz, Donato Romano, Thomas Schmickl, Ronald Thenius, Daphnia’s phototaxis as an indicator in ecotoxicological studies: A review, Aquatic Toxicology,Volume 265, 2023 4




*» Survival of Daphnia magna depending on genotype
« Survival rate under a toxic diet

«  Exposure to toxic and non-toxic diets for two weeks
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*» Gut microbiota transplant to test its role in cyanobacteria tolerance

Preparation of germ-free Daphnia magna
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+ Gut microbiota transplant to test its role in cyanobacteria tolerance
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» Tolerance depends on donor genotype—associated gut microbiota, not host genotype.




“* Microbial community analysis of genotype and diet effects on gut microbiota
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Six - months exposure (12 generations) to toxic/non-toxic diets

Nontoxic diet
Scenedesmus obliquus

S1 S2 ™ T2

n w | | dm | | O

Toxic diet
Microcystis aeruginosa (80%)+ Scenedesmus obliquus (20%)

% % P}

S1 S2 T1 T2

P |

Donor
gut microbiota
extract

16S rRNA sequencing

DNA extraction PCR

16S rRNA sequencing




Method & Result

* Microbial community analysis of genotype and diet effects on gut microbiota
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» Gut microbiota taxonomic composition is driven more by host genotype than diet.
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» Tolerance to toxic cyanobacteria is primarily mediated by the gut microbiota.

» Host genotype is a major determinant of gut microbiota composition, thereby influencing
cyanobacterial tolerance.

» Dietary conditions influence microbiota functional responses rather than taxonomic structure,
contributing to host adaptation.

» Overall, the gut microbiota emerges as a key driver of host adaptation to environmental stress.




My study

* Microplastic—-mediated alteration of gut microbiome and toxicity in Daphnia magna under realistic

freshwater exposure conditions
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My study

* Freshwater sampling and micropollutant analysis
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My study

+ Environmental occurrence of microplastics * Polystyrene
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*» Interactions between polystyrene nanoparticles and micropollutants
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My study

s Toxicity test

Environmental
conditions

VS

Laboratory
conditions

Fresh water + PS-NP
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Acute toxicity test
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Chronic toxicity test

Physiological and

behavioral
responses

* Heart rate
 Thoracic limb activity
« Swimming behavior

Biochemical and

molecular responses

* Enzyme activity
* Gene expression

Growth and

reproductive
performance

* Body size
* Molting
* Reproduction rate

Microbiome

responses

» Gut microbiota
composition

» Investigating the combined ecotoxicological effects of microplastics and micropollutants in freshwater

environments.
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Thank you for listening ©




	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16

