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Description Activities WP 4.4

Task 4.4 Activity Period Comments

Task 4.4.1
Test of biotoxicity for pathogen by algal 

bioassays (IC-CNR)
M1-M24

1. Text of biotoxicity 
performed

2. Pathogen detection by 
algae in progress

Task 4.4.2

Analysis of pollutants achieved by biosensors 

based on synthetic molecules, produced by 

automated synthesis and functionally and 

structurally characterized by fluorescence 

spectroscopy and circular dichroism

M-1-M24

Biomimetics synthesised, 
characterised and used for 
the design of optical
biosensor for pesticide
detection

Task 4.4.3
Supports and strategies for biomolecules 

immobilization to develop biosensor device
M6-M24

Biomimetics immobilised and 
optosensor developed

Task 4.4.4

Sensor prototype set-up testing different 

materials (optical fibers, LEDs, photodiodes) 

and optimizing the algorithm for the 

fluorescence analysis 

(external expertise)

M6-M24
Sensor prototype realised by 
Biosensor s.r.l. and tested



Deliverables D4.4

Deliverables Description

D4.4.1
1 Protocol assessing the microalgae capability to test 

biotoxicity

D4.4.2
1 Protocol of synthesis of mini-proteins and/or biomimetic 

peptide structurally and functionally characterized

D4.4.3
1 Protocol of immobilization on a proper substrate for 

biosensors optimization, defined

D4.4.4
1 Report of optical/electrochemical bioassay performances 

characterized



Chlamydomonas reinhardtii
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atrazine
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Photo-electrochemical principle for biosensor design
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Algae-Based Biosensors
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immobilised on 

paper soaked 

with agar

Algae cells immobilised 

in calcium/alginate on 

Carbon Black  SPEs

printed at 

Tor Vergata University  -

Prof. Fabiana Arduini

Algae cells 

immobilised on 

calcium/alginate 

beads

C. reinhardtii immobilisation on diverse supports



Electrochemical algae-based biosensor



9

DUAL OPTO-ELECTROCHEMICAL PROTOTYPE 
FOR ALGAL BIOSENSING
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Optimization of the biosensor parameters
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Recovery after wash Matrix effect interferents

Electrochemical method

Optical method
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Opto-Electrochemical response towards herbicides



Aerobic bacteria can promote algal growth by 
reducing the photosynthetic oxygen tension within 

the microenvironment of the algal cells.
FEMS Microbiology Ecology, 18(1), 35-43.

Electrochemical response towards pathogens

+ =

Incubation time amperogram calibration curve
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Interference study
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Light: repeated cycles of dark (10 min) and light (315 μmol photons m−2 s−1 - 30 s)
Buffer: 50 mM Tricine, 20 mM CaCl2, 5 mM MgCl2, 50 mM NaCl, 70 mM sucrose, pH 7.2
Measurement volume: 200 μL, Applied potential: -0.6 V – scan rate: 0.5 s
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D1/D2 

protein 

D1 biomimetic 

peptide

Most probable equilibrium structure of 

the complex between ATZ and D1_50res 

2D structure highlighting the 

H-bond (in purple) interactions

Design of artificial biomimetics 
bioinspired to PSII D1 protein from C. reinhardtii



D1Pep70-S268C: Mutated fragment from 211 to 280 with His 
replacement at N- and C- terminal and substitution of Ser 268 with Cys
Sequence:HSAMHGSLVTSSLIRETTENESANEGYRFGQEEETYNIVAAHGYFG
RLIFQYASFNNCRSLHFFLAAWPH
Interactions/bonds: A267 H-bond; S270 H-bond

D1Pep70-WT: Wild-type fragment from 211 to 280 mimicking D1 
plastoquinone-binding niche
Sequence:FSAMHGSLVTSSLIRETTENESANEGYRFGQEEETYNIVAAHGYF
GRLIFQYASFNNSRSLHFFLAAWPV
Interactions/bonds: P255 H-bond; A263 H-bond; P265 π-π stacking

D1Pep70-H: Wild-type fragment from 211 to 280 with His 
replacement at N- and C- terminal
Sequence:HSAMHGSLVTSSLIRETTENESANEGYRFGQEEETYN
IVAAHGYFGRLIFQYASFNNSRSLHFFLAAWPH
Interactions/bonds: A267 H-bond; H211 polar interactions

D1Pep70-S264K: Mutated fragment from 211 to 280 with His 
replacement at N- and C- terminal and substitution of Ser 264 with Lys
Sequence:HSAMHGSLVTSSLIRETTENESANEGYRFGQEEETYNIVAAHGYFG
RLIFQYAKFNNSRSLHFFLAAWPH
Interactions/bonds: H215 apolar; ASN267 polar
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Fluorescence investigations of the D1 biomimetic peptides
ability to bind atrazine

Changes in fluorescence 
intensity at 345 nm by 
temperature-induced

conformational transitions
with/without atrazine 

Changes in wavelength by 
temperature-induced

conformational transitions
with/without atrazine 

Calibration curve for atrazine with 
100 nM as the maximum 

concentration (molar ratio 
peptide/atrazine 1:2) 



OPTOSENSOR REALIZATION BASED ON QUANTUM DOTS 
FUNCTIONALIZED BIOMIMETIC PEPTIDES
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Fluorescence response of quantum dots 
functionalized biomimetic peptides

Detection limits: 0.04 and 0.017 µg/L - MRL 0.6-2 µg/L 2013/39/EU Surface water



Dissemination 

2019 - 2021



Description_Activities_4.4
Communication activities

• LA NOTTE DEI RICERCATORI- September 2019

• REMTECH September 2020

• SEALOGY November 2020

• Workshop AdSWiM/Desir February 2021

• BIOSENSORS2020 CONFERENCE July 2021

• REMTECH September 2021

• Lesson on Biosensor for UPESP, Brasil September 2021

• SEALOGY November 2021

• Workshop ECOMAP Project November 2021

• International Workshop Green Christmas December 2021



| Viviana Scognamiglio – IC/CNR |
| Sabina Susmel - Università di Udine |

Workshop “Nuove tecnologie per sensori e biosensori
@ Area della Ricerca di Roma 1”

On-line | 2021, February 25

AdSWiM 
Interreg Italy-Croatia
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Description_Activities_4.4
Communication activities concerning WP4 (oral communication)

Oral communication schedule for July, 27 2021
at the 30th Anniversary World Congress on Biosensors 

Abstract Reference Number: BIOS2020_0904 
Title: “Bioinspired herbicide binding proteins from Chlamydomonas reinhardtii as novel synthetic 
biomimetics for sensing applications” 
Authors: Viviana Scognamiglio and Amina Antonacci
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