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RESPONSE
Toward a risk-based assessment of
microplastic pollution in marine ecosystems

14 Institutions from 11 European countries:
Italy, Belgium, Denmark, Estonia, France, Germany, Ireland,
Norway, Portugal, Spain and Sweden
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Nanoparticle tracking analysis (NTA)
Couter counter
Flow cytometry
Dynamic ight scattering (DLS)
Flow-field-flow fractionation

Environmental scanning electron microscopy (ESEM)
Atomic force microscope coupled with Raman (AFM-
RAMAN)
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RESPONSE- WP1
Involved partners and field activities

o + o W & 5 - Validation of ecologically relevant strategies for
T Sk 2 d assessing the distribution pathway of MPs in marine
L - A ecosystems and their biological impact:
N 2 @ _— General aims/activities:
W, wr | Samplings of seawater and sediments: novel insights on

Y B (Baltic Sea)

Sl vertical distribution, focusing on sizes and shapes of
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_ biological relevance. Adaptation of collection strategies.

Oceanographic models and parametrization of vertical
processes

Key model species in different sites and periods to

- - evaluate seasonal differences according to variations of
biological, environmental factors and human pressures.

Field data will be the basis to extrapolate weights and ecological thresholds for different characteristics and
typologies of MPs in the environment, oriented to define an integrated value for expressing MPs in abiotic
matrices and biota for their final elaboration into the WOE model.




RESPONSE-WP2
Ingestion/Excretion/Translocation

Influence of specific characteristics of
on key biological mechanisms

['Typology
/

Ps

Key bioindicator species, tissue slices, cells
and cell cultures

Laboratory and mesocosm experiments
Field-collected (micronized) plastic particles
Biodegradable polymers and NPs as examples of
future challenges

Species sensitivity distributions (SSDs) and multispecies uptake-accumulation model for different types of plastics

and their sizes.

Results will contribute to defining weights and ecological thresholds for different characteristics of plastics
(e.qg. sizes and shapes), useful for the calibration of the WOE model and for elaborating the biological

‘ significance of data obtained in WP1
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RESPONSE-WP3
Biomarker-based approach

Ecological relevance through appropriate selection of
experimental conditions, typology of tested MPs,
choice of analyzed biomarkers and inclusion of

\ exposures to multiple stressors.

Typology
L Considering the lack of acute toxicity of MPs,
| this WP will mostly investigate the onset

of chronic and subtle effects

Induced sensitivity to secondary stressors including those
related to climate change or anthropogenic pollution

Biomarkers related to homeostatic physiological processes and responsiveness to environmental stress
(immune system, antioxidant and oxidative stress pathway, cellular damage and energy metabolism)

Integrated elaboration procedure to summarize hazard index based on the toxicological
relevance of measured endpoints and their variations compared to thresholds specific for each
biomarker
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RESPONSE-WP4
Organism toxicity

according to the contact/ingestion pathway with microplastics
Class 1: no feeders) { Class 2: smallfilter \ { Class 3: large filter \ [ Class 4:
feeders feeders predator
P. tricornutum :’Z::b!n’r;; Aurelia aurita R el ML o -
res wuniuma | Chronic effects of MPs at the organism level to validate the
B correct use of a battery of bioassays
- , Previous data from Ephemare project on a large selection of

ecotoxicological bioassays spanning from non-feeding organisms up
to predators

Leachates of field-collected plastics (to extrapolate potential long-term hazards),
Biodegradable polymers and NPs as an emerging challenge

Effect-directed analyses (EDA), like gene reporter assays

Results of bioassays will not be evaluated as individual tests, but elaborated as “integrated batteries”
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RESPONSE-WP5
Ecological structure and functioning

Mesocosm and field manipulative experiments to identify
most relevant MPs and NPs exposure scenarios

Role of microbial community, zooplankton and
zoobenthos in the environmental fate of MPs and NPs:

-the “biological plastic pump” hypothesis

-trophic transfer in food webs;

-effects on meroplankton and benthic recruitment;

-large filter-feeding bivalves, biodeposition and potential effects on benthic communities;

-validation of ecological indices describing the potential impact of MPs and NPs and conversion into a
mathematical tool for the WOE model
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RESPONSE-WP6
Weight Of Evidence (WOE) Model

Weighted criteria for elaboration of individual
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RESPONSE-WP7
Smart Hub of analytical facilities

..nm Tum 10 um 100 um 1000 pm 5000 um

Optical microscopy
fluorescent probes
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Nanoparticle tracking analysis (NTA)

Coutter counter Overcome methodological problems in particles characterization

Flow cytometry
Dynamic light scattering (DLS)

Flow-field-flow fractionation - to test new analytical procedures for particles of 1 - 20 um and NPs;

h - to organize harmonization and training activities;
’
RAMAN)

Size/shape analysis of NPs

- to link and share knowledge with other projects funded in the current JPI call

Pyrolysis-GC/MS; Thermogravimetric desorption (TGA)-IR-GC/MS }
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RESPONSE-WP8: Communication and Stakeholder Engagement
| -to use various targeted tools to communicate and disseminate project activities, and
outcomes to a range of audiences;

-to raise awareness on the ecological relevance of MPs and NPs in marine environment;
-to provide advice for MPs and NPs monitoring protocols (MSFD);
-to ensure scientifically correct communication of the project;

-to engage key stakeholders usmg a collaboratlveapproach within the pro;ect
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RESPONSE and Covid-19

Decision for funding and proposal adjustments: January 21
Revised proposal for Funding Agencies and reviewers, resubmitted: February 12

Final Acceptance: March 04 with expected start on April 01

March 09: Italy declares national lockdown due to Covid-19

| The Consortium has agreed to postpone the beginning of activities to
N September 1

First kick-off virtual meeting of RESPONSE in early June

Most of the field activities have been re-scheduled: no major problems are expected due to delayed start of
the Project
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