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How aquatic photoautotrophic micro-organisms adapt
to varying dissolved inorganic carbon (DIC)
concentrations and CO,/0, ratio, whilst maintaining

such an efficiency in CO, fixation?
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CO, fixation by photosynthetic < .
microorganisms — ecological scale

Oceanic carbon pump

. Carbon dioxide Carbon dioxide

HCO3  Phytoplankton

Zooplankton Euphotic

Herndl, Reinthaler, Nat. Geo., 2013 POC: Particulate organic carbon
Burd, Ann. Rev. Marine Sc., 2024 DOC: Dissolved organic carbon

Biodiversity of phytoplakton with varying adaptation to:
CO, / O, ratio

Nitrogen flxatlon
Scarcity of oligonutrients
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CO, fixation by photosynthetic
microorganisms — cellular scalel -

Metabolisms of CO, uptakes in model organisms

Anabaena PCC 7120
Oceanic carbon pump modelled using various parameterization e
of photoautotrophy i

HEP

DIC

Chlamydomonas reinhardtii

DIP

DIN DIP DIN

Monod type Droop/Caperon-type Physiology
Phaeodactylum tricornutum

Follows and Dutkiewicz, 2011
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CO, fixation by photosynthetic
microorganisms — molecular scale

CO, + RuBP

RuBisCO

Laa2c oW |
Scaffold 2% 3PGA ! Photosynthesis
protein q,jgg

Chlamydomonas reinhardtii

Pyrenoid
O, + RuBP
" @ A <
carbonic 3PGA \
hyd + ’ ! Photorespiration
anhydrase SPGA
H*+ HCO3 = H,0+ CO, :

8/12/2024
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Objectives of the CO,_CM¢ project

carbonic
anhydrase

H* + HCO3 = H,0+ CO, Anq/gqe"lza PCC 7120

Chlamydomonas reinhardtii

What are the molecular key features that drive RuBisCO condensation?

What are the physico-chemical properties of the RuBisCO condensates? Phaeodactylum tricornutum

What are the consequences of the liquid-liquid interface on the metabolic flux?

What are the consequences of RuBisCO location and organisation on carboxylation and oxygenation
activities; metabolic and carbon fluxes?
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Scientific strategy of the CO,_CMdo projéét

RuBisCO

Anabaena C. reinhardtii P. tricornutum

In-vitro molecular and
physico-chemical characterisation

e
Scaffold {j
protein S{f

Anabaena

Membrane Inlet Mass
Spectrometry

C. reinhardetii

P. tricornutum
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Scientific strategy of the CO,_CMdo projéc/:t

RuBisCO
' Anabaena C. reinhardtii P. tricornutum

J In-vitro molecular and

physico-chemical characterisation

N
Scaffold b
protein ? f

Anabaena

B

é ‘-(é“v - @ a "

In-vivo metabolism and 7 /2.
physiological characterisation

C. reinhardtii

Time-lapse microscopy image

P. tricornutum
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Scientific strategy of the CO,_CMdo projéét

RuBisCO

Anabaena C. reinhardtii P. tricornutum

In-vitro molecular and
physico-chemical characterisation

Scaffold

e
g
protein ? f

Anabaena

In-vivo metabolism and 2
physiological characterisation

C. reinhardetii

|20 000 ppm

2%

P. tricornutum
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Expected outcomes of the CO,_CM¢p\—
project
Modeling Carbon fluxes

» Adequate values of photosynthesis/photorespiration ratio
- Adequate modeling of photoautotrophy

Carbon sequestration

 Blomimetics: Example of biocondensate (protein liquid-
liquid separated phase) for CO, fixation

- Rational for choice of algal strains for carbon
sequestration, and design of new ones




Consortium and CO, emission
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Biochemists, cell biologists, spectroscopists in PACA

Bioénergétique
et Ingénierie
des Protéines

Hélene Launay
Frédéric Carriere
Véronique Receveur-Bréchot

Gilles Peltier
Yonghua Li-Beisson

Institut de
Biosciences et
Biotechnologies
d'Aix-Marseille

Institut
== de Microbiologie
de Méditerranée

,~.,. Laboratoire
AR ..
‘{Lr}'j% Chimie

=% Bactérienne

Matthieu Berge Olivier Bornet

Amel Latifi

* Local proximity of the consortium - limited travelling and
CO, emission

« Shared uses of the equipment - limited CO, emission




	Presentation of winning projects for AAP2 Axe 3�« Development, Production and Mobilisation of Plant and Algal Biomass »
	Axe3 Context�How can we produce more plant biomass and use it for food and energy, while increasing carbon sinks and reducing emissions?��Is this a realistic question?
	Axe3 Objectives �To model, predict and find solutions, we need more knowledge at different scales.
	Axe3 AAP2: 3 projects financed: sea, land and soil
	CO2 concentration mechanisms in photosynthetic micro-organisms
	CO2 fixation by photosynthetic microorganisms – ecological scale
	CO2 fixation by photosynthetic microorganisms – cellular scale
	CO2 fixation by photosynthetic microorganisms – molecular scale
	Objectives of the CO2_CMφ project
	Scientific strategy of the CO2_CMφ project
	Scientific strategy of the CO2_CMφ project
	Scientific strategy of the CO2_CMφ project
	Expected outcomes of the CO2_CMφ project
	Consortium and CO2 emission
	GREENSCALE
	PROJECT OUTLINE C/N in plant biomass
	Diapositive numéro 17
	Diapositive numéro 18
	Diapositive numéro 19
	Diapositive numéro 20
	Diapositive numéro 21
	Diapositive numéro 22
	Diapositive numéro 23
	Diapositive numéro 24
	Diapositive numéro 25
	Diapositive numéro 26
	Diapositive numéro 27
	Outreach
	Thank you, follow us on LinkedIn !
	Diapositive numéro 30
	Diapositive numéro 31
	Diapositive numéro 32
			RhizoSeq-C ��Optimizing rhizodeposition to increase carbon sequestration in agrosystems ��
	Diapositive numéro 34
	Diapositive numéro 35
	Diapositive numéro 36
	Diapositive numéro 37
	Diapositive numéro 38
	Diapositive numéro 39
	Diapositive numéro 40
	Diapositive numéro 41
	Diapositive numéro 42
	Diapositive numéro 43
	Diapositive numéro 44
	Diapositive numéro 45
	Diapositive numéro 46
	Diapositive numéro 47
	Diapositive numéro 48
	Diapositive numéro 49
	Diapositive numéro 50
	Diapositive numéro 51
	Diapositive numéro 52
	Diapositive numéro 53
	Diapositive numéro 54
	Diapositive numéro 55
	Diapositive numéro 56
	Diapositive numéro 57
	Diapositive numéro 58
	Diapositive numéro 59
	Diapositive numéro 60
	Diapositive numéro 61
	Diapositive numéro 62
	Diapositive numéro 63
	Diapositive numéro 64
	Diapositive numéro 65
	Soil organic C stock
	Diapositive numéro 67
	CLIM-FAS 
	CLIM-FAS: Overview
	CLIM-FAS: Objectives
	CLIM-FAS: Research questions 
	CLIM-FAS: Methods & Tools
	CLIM-FAS: Expected outcomes
	Thank you for your attention!��Kamel.elouhichi@inrae.fr
	PREFALIM
	Scientific context
	Scientific context
	Research question
	Research question
	Demand-side policies
	The issue of integration
	Interdisciplinary consortium
	Two scientific objectives
	PREFALIM: overall project structure
	Integration
	Main innovations
	Policy simulations (WP6)
	Expected policy outcomes
	Timing
	Timing
	Governance & dissemination 
	Integration - details
	Integration – Data – details Kantar WorldPanel
	Integration – Data – details FAO & biophysical models
	Integration - Workflow
	Integration - Workflow
	Integration - Workflow
	Preferences
	Clarification of the term ‘preferences’
	Clarification of the term ‘preferences’
	Clarification of the term ‘preferences’
	Clarification of the term ‘preferences’
	Clarification of the term ‘preferences’
	Clarification of the term ‘preferences’
	Kantar WorldPanel 
	Kantar WorldPanel - Description
	Kantar WorldPanel – Appariement avec Agribalyse
	Appariement Kantar WorldPanel – FAO
	Appariement Kantar WorldPanel – FAO
	Appariement Kantar WorldPanel – FAO
	Appariement Kantar WorldPanel – FAO
	Appariement Kantar WorldPanel – FAO
	Diapositive numéro 113
	Bio-geo-chemical modelling
	Environmental footprint
	Environmental footprint
	Soil Organic Carbon Dynamics

