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The challenge
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What will happen in
the aquatlc ecosystem’>
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Duckweeds (Lemna minor) { ;";
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Easily cultured in controlled laboratory
conditions
Standardised protocols available for
regulatory testing
Genome partly sequenced, molecular
tools partly available
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Objective

Clarify the individual and combine effect
of y-radiation and UVR in the duckweed

evelop adverse outcome pathway
AOP) framework
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Approach
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Study 1: UV radiation effects Study 2: Gamma radiation effects

Endpoints:
Growth
ROS formation

OXPHOS

PSII efficiency
Pigments
DNA damage

UV Chamber / Lipid peroxidation

20 mGy/h« 10 mGy/h+

Study 3: UV and gamma radiation combined effects

Gene expression

uv . .
Gamma dose rate Gamma total dose Dose rate StatIStI CS
DWater (mGy/h)* DWater (mGy) (W/mz)
Two-way ANOVA
13.2 2195
20.3 3375 0.5+0.03
47.1 7831
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Reproduction Inhibition (%)

Growth

Reproduction Frond size Frond weight
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UV did not interrupt gamma radiation effects on frond size and
weight but reproduction rate.
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Oxidative stress

ROS formation
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Oxidative phosphorylation

Mitochondrial matrix Inner mitochondrial membrane|

Mitochondrial membrane
potential
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UVR reduced MMP and interfere gamma radiation effect
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PS Il inhibition

Maximal PS Il efficiency
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Electron transport rate quenching
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In combined exposure, y-radiation and UV had additive effects on

Fv/Fm
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Pigment content

Total chlorophyli
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Carotenoids (Fold Increase)
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Carotenoids are also
antioxidants to quenching
ROS in plant
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