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Description Activities WP 4.4

1. Text of biotoxicity

Test of biotoxicity for pathogen by algal erformed
fask4.4.1 bioasst;,ys (IIé-CNI% 7 M1-M24 2. Il;athogen detection by
algae in progress
Analysis of pollutants achieved by biosensors Biomimetics synthesised,
based on synthetic molecules, produced by characterised and used for
Task 4.4.2 automated synthesis and functionally and M-1-M24 the design of optical
structurally characterized by fluorescence biosensor for pesticide
spectroscopy and circular dichroism detection
Task 4.4.3 [ Suppo.r.ts afld strategies fOl‘. biomolecule.s M6.Mp4 Dlomimetics immobilised and
immobilization to develop biosensor device optosensor developed

Sensor prototype set-up testing different
materials (optical fibers, LEDs, photodiodes)
Task 4.4.4 and optimizing the algorithm for the M6-M24
fluorescence analysis
(external expertise)

Sensor prototype realised by i
Biosensor s.r.l. and tested
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Deliverables D4.4

Deliverables Description

1 Protocol assessing the microalgae capability to test
biotoxicity

D4.4.1 @
D4.4.9 1 Protocol of synthesis of mini-proteins and/or biomimetic
o peptide structurally and functionally characterized
1 Protocol of immobilization on a proper substrate for @

D4.4.3
biosensors optimization, defined

1 Report of optical /electrochemical bioassay performances
characterized

D4.4.4

P (a2 UNIVERSITA
T BNNERSITR, C  (§§) roumecnica IC[DI
%’ DI UDINE et \{f.s>/  DELLE MARCHE G

‘ l- Ite ' ' e 3 : z CNRlIstituto d allografia it ZAVODZA JAVNO ZDRAVSTVO ZA
e * *
. ’ [ |
AdSWiM EUROPEAN UNION izvor ploce il Y A —
i L (1] ]< KRS MEVRIS i or memcone,
European Regional Development Fund T v  ARCHITECTUREAND GEODESY



Chlamydomonas reinhardtii
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PHOTO-ELECTROCHEMICAL. PRINCIPLE FOR BIOSENSOR DESIGN
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ALGAE-BASED BIOSENSORS
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C. reinhardtifimmobilisation on diverse supports
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Electrochemical algae-based biosensor
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DUAL OPTO-ELECTROCHEMICAL PROTOTYPE
FOR ALGAL BIOSENSING

BIOSENSOR
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Optimization of the biosensor parameters
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[ 100 nM atrazine
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A dual electro-optical biosensor based on
Chlamydomonas reinhardtii immobilised on paper-
based nanomodified screen-printed electrodes for
herbicide monitoring
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Electrochemical response towards pathogens
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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.
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Atrazine, arsenic,

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

2D structure highlighting the
H-bond (in purple) interactions

D1 biomimetic

\ protein peptide /

Most probable equilibrium structure of
the complex between ATZ and D1_50res
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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 m-mt stacking

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

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-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
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Fluorescence investigations of the D1 biomimetic peptides
ability to bind atrazine
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Novel atrazine-binding biomimetics inspired to
the D1 protein from the photosystem II of
Chlamydomonas reinhardtii
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