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Dear colleagues, dear participants,  

   

It is my great pleasure and honour to welcome you for this 2020 edition 
of our International Week here in Sup'Biotech Paris.  

This week is not only a chance for you to meet our students, who are 
eager to discover your universities and their program, but also an 
opportunity for us to show you more about biotechnology and 
Sup'Biotech.  

The culture of innovation is in our DNA, present in our four laboratories 
and transmitted to all of our students. You will discover the Sup'Biotech 

Innovation Projects, where students develop their ideas from scratch and go up to the 
proof of concept during their studies, with some of them creating their own company 
based on these projects ! 

 Biotechnology covers a range of domains in health, agri-food, environment, 
cosmetics and so many more. To explore some of these topics, you will be able to 
attend our Research Symposium, where you will not only hear the work from our 4 
laboratories, but also invited speakers coming from all around the world showing you 
the range of possibilities open in the field of biotechnology.  

 The organizing team has prepared for you a great cultural program. I hope 
this will allow you to discover, or re-discover, Paris, the city of light. 

I hope you will enjoy your stay with us and as Jules Renard said "Ajoutez deux lettres à 
Paris : c'est le Paradis." (“Just add three letters to Paris and you have Paradise.") 

  

Vanessa Proux, PhD 

Executive Director Sup'Biotech 
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INTERNATIONAL WEEK AT A GLANCE 

MONDAY, JAN. 27 : INTERNATIONAL FAIR  

 Venue : Villejuif BioPark, 1 mail du Professeur Georges Mathé, Villejuif  
 

AM 
11:00 - 12:00  

 
Welcome -  
Table setup  

PM 
12:30 – 2:00  

 
Cocktail  

2:00 – 5:00  International Fair  

6:30 – 10:00  Networking Dinner  

TUESDAY, JAN. 28 : INNOVATION DAY  

Venue : Villejuif Bio Park, 1 mail du Professeur Georges Mathé, Villejuif  
  

AM  
8:30 – 9:00  

 
Welcome 
Coffee   

PM  
1:00 – 2:00  

 
Lunch  

9:00 – 1:00  
 

Sup’Biotech 
Innovation 
Workshop 

2:00 – 5:00  Visit of Genopole (bus) 

Evening Free  

WEDNESDAY, JAN. 29 : 1ST INTERNATIONAL SUP’BIOTECH RESEARCH SYMPOSIUM  

Venue : IONIS Campus Créatif & Numérique, 95 Avenue Parmentier, 75011 Paris  
 

AM  
9:00 – 9:30  

 
Welcome Coffee   

PM  
12:30 – 2:00  

 
Poster session and Lunch  

9:30 – 12:30  Presentations 2:00 – 5:00  Presentations 

  Evening Free  

 THURSDAY, JAN. 30 : CULTURAL DAY  
  

AM  
9:00 – 1:00  

 
Networking  
or free morning   

PM  
1:00 – 5:00  

 
Cultural program - Sight-Seeing 
(Montmartre & Street Art) 

  7:00 – 11:00  Night out at a French Cabaret 
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SUP’BIOTECH INNOVATION PROJECTS (SBIP) 
 

 

At Sup'Biotech, we are focused on innovation and encourage our students to take part 
in it. Our philosophy for the SBIP program can be summarized in one sentence : « an 
idea, a concept, a project ». At the beginning of the 2nd year of their studies, students 
form groups based on their skills and interests. Students work on their projects during 
several dedicated periods from the 2d up to the 5th and final year of studies. This 
project follows them during their academic path and allows them to acquire the 
necessary skills for the professional work environment. During this program, students 
receive individualized coaching and learn how to use management, project 
construction, and project organization tools. 

As a first step, students identify opportunities and develop new ideas, new 
technologies that meet current needs. This step can be based on a bio-inspired 
scientific approach. In a second step, students develop the architecture of their project 
around the scientific, technological, regulatory and market aspects.  

We encourage them to participate to competitions in order to obtain funding and seek 
partners. We are very proud of their many successes in these student competitions !  

Students also have access to the SBIP FabLab where they can develop their proof of 
concept thanks to specific scientific equipment, including 3D printers. 

 

The SBIP Department Team 

 

 

 

 

 

Pierre  
Ougen, PhD 

Sophie  
Mothré, PhD 

Marine  
Mercier 
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INNOVATION DAY PROGRAM 
 

 

8:30 - 9:00  Welcome coffee 

9:30 - 11:00   Sup’Biotech Innovation Workshop  

11:00 - 11:30 Coffee Break 

11:30 – 1:00   SBIP Projects Session and Evaluation  

Presentation and evaluation of projects 

1:00 – 2:00  Lunch  

2:00 – 5:00  Visit of Genopole startup incubator (bus) 
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https://www.recherche.supbiotech.fr/single-post/RDsympo2020 
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RESEARCH SYMPOSIUM PROGRAM 
 

 

9:20 - 9:30 Introduction and welcome address  

Dr Vanessa PROUX, Executive Director Sup’Biotech 

9:30 - 10:00 From stem cells to minibrain : understanding neurodegenerative diseases 

Dr Frank Yates, CellTechs lab (Sup’Biotech) 

10:00 - 10:30 Mitochondrial and protease dysfunction in the progeroid Cockayne 

syndrome and during age- associated processes  

Dr Clément Crochemore, Team Stability of Nuclear and Mitochondrial DNA, 

Institut Pasteur, Paris 

10:30 - 11:00 Biotechnologies in society: What biotechnologies and biobanks are doing to 

the bodies and their frontiers 

Dr Fabien Milanovic, PBS Lab (Sup’Biotech) 

 

11:00 - 11:30 Coffee break 

11:30 - 12:00 The composition, physico-chemical properties and antioxidant activity of 

Estonian honeys  

Dr Katrin Laos, Tallinn University of Technology, Estonia 

12:00 - 12:30 Optimizing production, unraveling biochemical pathways, and probing 

commercial applications of alkenones 

Dr Betsy Read, California State University San Marcos 

12:30 - 14:00 Lunch + poster session 

14:00 - 14:30 Vegetable by-products as new alternatives to fungicide treatment to 

preserve sensitive fruits and vegetables 

Dr Agnès Saint Pol, LRPIA lab (Sup’Biotech) 

14:30 - 15:00 Instability of low-moisture carrageenans as affected by water vapor 

sorption at moderate storage temperatures 

Dr Kairit Eha, Tallinn University of Technology, Estonia 

15:00 - 15:30 Using bioinformatics to model biological mechanisms 

Dr Jean-Yves Trosset, BIRL Lab (Sup’Biotech) 

15:30 - 16:00 Coffee break 

16:00 - 16:30 Evaluating methane pyrolysis as a component for CO2 emission negative 

renewable energy 

Dr Joachim Fensterle, Rhein-Waal University of Applied Sciences
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CELLTECHS LAB : PLURIPOTENCY AND DISEASE MODELLING 

The CellTechs laboratory aims to develop cellular models that are relevant for the 

study of Alzheimer's disease and prion diseases. Thanks to the properties of 

pluripotent cells (IPS cells), it is possible to create "cerebral organoids" (or “mini-

brains”) from these cells, i.e. three-dimensional structures that mimick certain 

characteristics of the human brain. CellTechs explores the potential applications of 

new technologies (including CRISPR/Cas9 and three dimensional imaging) to study 

neurodegenerative pathologies. Thanks to a network of national and international 

collaborations, the CellTechs team aims to maintain an in the cutting-edge applications 

of cellular biotechnology. 

 

 

 

Frank  
Yates, PhD 

Vanessa 
Perdiz, PhD 

Elise  
Delage, PhD 

Ferid  
Nassor, PhD 

Lucie 
Madrange 

 

          PBS LAB: SOCIAL SCIENCE IN BIOTECHNOLOGY 

The PBS research program aims to empirically study biotechnologies that produce new 

life forms, generating entities that could redefine the compositional patterns between 

humans and non-humans, between biologic and hybrid entities. 

 

 

 

 Fabien  

Milanovic, PhD 

Cécile  

Vermot, PhD 
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 LRPIA LAB : AGRI-FOOD ENGINEERING OF GREEN BY-PRODUCTS 

The Food Engineering Research Laboratory (LRPIA) is committed to the development 

of the Bio-economy. The laboratory works on engineering process of green biomass 

and has focused its studies on vegetable and wood by-products. It has developed a 

patented biotechnological process of partial conversion of sawdust to fungal biomass 

leading an increase of nutritional value in these produces. Currently, the laboratory is 

studying the antifungal properties of vegetable by-products in order to propose 

alternatives to chemical fungicides widely used to preserve sensitive fruits and 

vegetables. 

 

 

 

Agnès  
Saint-Pol, PhD 

Valentina 
Gligorijevic 

Romain  
El Andaloussi 

Patrick  
Gonzalez, PhD 

 

        BIRL LAB : BIOINFORMATION RESEARCH 

BIRL is the bioinformatics research laboratory of Sup'Biotech, which develops in silico 

platforms for computational chemistry and molecular modeling for the research of 

small molecules of therapeutic interest. Cancer cells and all highly proliferative cells 

such as parasites, bacteria or yeast undergo an adaptation of their metabolism to 

support a high rate of growth. Modelling the regulation of metabolic states allows the 

study of the qualitative action of external chemical modulators (growth factors, 

nutrient drugs or metabolites). 

 

 

 
Jean-Yves 

Trosset, PhD 

Ouerdia  

Arkoun, PhD 

Asma  

Timoumi, PhD 
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MiniBrain for Prion-like diseases: A novel platform to study prion like 

diseases using 3D human neuroectodermic organoids derived from 
iPSCs 

 
Ferid Nassor 1,2, Rafika Jarray,1,2, Lucie Madrange1, Vanessa Perdiz1,2, Denis Biard2,  

Jean-Philippe Deslys2, Frank Yates*ƚ1,2 

  

1Sup'Biotech, , Villejuif –2CEA/DRF/IBFJ/SEPIA - CEA - 

 
Recently was described a protocol designed to obtain 3D human cerebral organoids 
termed ’Mini-Brains’ (Lancaster et al., Nature 2013), allowing for the study of the roots 
of neurodegenerative diseases. We are currently exploring the possibilities offered by 
this approach to model prion-like diseases using isogenic induced pluripotent stem 
cells (iPSCs) expressing either a wild type or a mutated form of the protein of interest. 
As a proof of concept, we propose to model a tauopathy, the Frontotemporal 
Dementia (FTD), a neurodegenerative disease associated with a prion-like mechanism. 
Two main aspects of the technique are studied here: (i) The MiniBrain generation 
protocol was redesigned in order to increase the reproducibility compared to the 
original protocol (ii) Using healthy patient derived iPSCs, we were able to engineer 
these cells with an episomal vector to express different forms of Tau, coupled to a 
fluorescent reporter, involved in FTD. The modification of the MiniBrain generation 
protocol allowed up to an eightfold increase of the conversion rate (from iPSCs to 
MiniBrain). Isogenic iPSCs were obtained expressing either wild-type Tau or P301S Tau 
(FTD causing mutation). The organoids exhibited as soon as 1 month after generation 
a pathological characteristic of the disease: the hyperphosphorylation of Tau. 
This novel approach compared to the existing literature allows for a more reproducible 
generation of MiniBrains in vitro. iPSCs lines expressing our protein of interest in the 
long term allows for both a study in localization and expression levels during the 
differentiation. Our novel platform could provide a basis for high content screening 
assays for the validation of therapeutic compounds before in vivo assay. 
 
ƚCorresponding author: frank.yates@supbiotech.fr   
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Mitochondrial and protease dysfunction in the progeroid Cockayne 

syndrome and during age-associated processes 
 

Clément Crochemore *ƚ1, Cristina Fernández-Molina1, 2, Ferid Nassor3, 4, Rafika Jarray3, 

4, Benjamin Montagne1, Alain Sarasin5, Frank Yates3, 4, Miria Ricchetti1 

 
1Team Stability of Nuclear and Mitochondrial DNA, Department of Developmental and Stem 

Cell Biology, CNRS UMR3738, Institut Pasteur, Paris. 2 Sorbonne Universités, UPMC, University 
of Paris 06, IFD-ED 515, Paris. 3Sup'Biotech, Villejuif. 4CEA, Univ.Paris-Saclay, Fontenay/Roses. 

5Institut de Cancérologie Gustave Roussy, Villejuif. 

  
In rare diseases like the Cockayne syndrome (CS), ageing is dramatically accelerated. 
Understanding the molecular defects responsible for these premature ageing phenotypes is 
critical to develop treatments, which are missing to date and, importantly, provide clues to 
understand the still unresolved mechanisms governing physiological ageing. 
The dramatic precocious ageing phenotype of Cockayne syndrome (CS) has been essentially 
ascribed to impaired DNA repair because of CSA and CSB involvement in the repair of UV-
damaged DNA. However, it is difficult to reconcile the neurodegenerative and age-related 
characteristics of CS solely with this defect. In addition, the UVSS syndrome, which is also due 
to CSA or CSB impairment, displays DNA repair defects but normal ageing, de facto uncoupling 
the two phenotypes. In support of this notion, the lab previously showed that CS (but not UVSS) 
cells, overexpress the HTRA3 protease leading to degradation of the mitochondrial DNA 
polymerase POLG1, in turn affecting mitochondrial function. The lab also rescued mitochondrial 
defects in CS patient cells by scavenging oxidative/nitrosative stress with MnTBAP, thereby 
opening the path to treatment, which is missing for CS (patent and Orphan Drug Designation of 
MnTBAP for CS by the European Medicine Agency) (Chatre et al., 2015, PNAS). 
Although it has not been formally demonstrated that defects observed in progeroid syndromes 
are also causal to regular ageing, we recently linked CS molecular defects to cellular senescence. 
Indeed, we demonstrated that depletion of the precocious ageing factor, CSB, causes 
senescence in normal cells, finally highlighting CSB as an early determinant of replicative 
senescence and directly linking progeroid defects to regular ageing (Crochemore et al., 2019, 
Nature Communications). 
Precocious ageing and neurodegeneration in CS have been refractory to experimentation since 
mouse models do not fully recapitulate the disease, and patients have different genetic 
backgrounds. To overcome limitations and develop new tools for the study of CS and its rescue, 
we launched a project aiming to 1) generate isogenic CS cellular models, using CRISPR/Cas9 
technology to correct the CSB mutation in CS fibroblasts and introduce this mutation in normal 
cells. 2) generate (collaboration with Sup’Biotech) and validate a novel cerebral organoid CS 
model (mini-brains) of great relevance for studies of more complex structures compared to 
classical 2D cell culture. Results are expected to be of relevance to identify novel ageing-related 
players, with a potential for novel biomarkers of ageing, for diagnosis and possible treatment of 
the disease or prevention/ameliorating interventions. 
 

ƚCorresponding author: clement.crochemore@pasteur.fr 
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Biotechnologies in society: a social sciences approach.  

A focus on ethical issues 
 

Fabien Milanovic *1,2, Cécile Vermot ƚ 1 

 

1 Pôle Biotechnologies en Société (PBS), Sup’Biotech, Villejuif. 2 Laboratoire d’Anthropologie 
Sociale (LAS, UMR 7130, Collège de France, EHESS, CNRS) 

  
Whether it is with new genome editing techniques (i.e. New Plant Breeding Techniques 
(NPBT)), cellular engineering (i.e. stem cells, embryonic cells and iPS), with cloning or 
synthetic biology, biotechnologies contribute to the proliferation of "life forms", which 
are brought to circulate beyond the walls of the laboratories where they were born: 
transgenic plants, genetically modified plants, augmented animals, cloned animals, 
cyborg animals, modified humans (cf. 3-DNA babies), augmented humans, artificial 
blood, artificial plasma, iPS stem cells, organoids, etc. 
How to designate these entities? How to regulate their use? Fundamentally, it is a 
question of organizing living together, of finding viable, acceptable, even desirable 
associations between the various entities which, taken together, make up our 
common world. 
It is all this work that the PBS research program proposes to study. This program thus 
aims to study empirically (through fieldworks) biotechnologies producing new life 
forms, generating entities likely to redefine the modes of composition between 
humans and non-humans, between biotic and hybrid entities. 
The interest of the PBS is therefore focused on the uses, in situation, of 
biotechnologies and what they produce. For example, the deployment of 
biotechnologies in the biomedical field is part of new ways of treatment such as 
precision medicine; regenerative medicine; gene therapy; transplantation. 
The diversity and acuteness of the problems - that can be ethical (how far to go? What 
limits? All that is feasible is desirable?), social (towards what uses? with what 
unpredictability?), and anthropological (changing the very definition of human? The 
experience of living with a body?) - that these practices engender are considerable. 
These one are the ground where more precise research questions are developed and 
associated with empirical investigations.   
In this communication, we will address the ethical and regulatory issues raised by the 
banking of life in the medical field. Both sides of ethics will be studied: as a means of 
aligning practices (to be constructed elsewhere), as a means of building trust (to be 
constructed in situation). 
 
 ƚCorresponding author: cecile.vermot@supbiotech.fr  
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The composition, physico-chemical properties and antioxidant 

activity of Estonian honeys 
  

Evelin Kivima 1,2, Kristel Tanilas1, Kaie Martverk1, Katrin Laos *ƚ1,2 

 

1Department of Food Processing, Tallinn University of Technology, Ehitajate tee 5, 12618 
Tallinn, Estonia  2Competence Center of Food and Fermentation Technologies, Akadeemia tee 

15A, 12618 Tallinn, Estonia 
  

Honey is a natural product composed of about 600 different constituents. It consists 
mainly of carbohydrates and water and traces of other components, such as vitamins, 
minerals and aromatic substances. Honey is also rich in enzymatic and non-enzymatic 
antioxidants. Honey properties and compositions depend above all on the chemical 
content of the nectar of the plant that the honey is derived from, but also on the 
geographic area, as soil and weather determine melliferous flora, bee species and even 
storage mode. 
The total production of honey in Estonia is approximately 1100 tons per year. Most of 
the honey is polyfloral, as the production of unifloral honeys in Estonia is challenging 
due to the short summers, small areas of certain plant types during the flowering 
period and changing weather conditions. The most widespread plants in Estonia that 
provide both pollen and nectar are rape (Brassica napus), white clover (Trifolium 
repens), melilot (Melilotus officinalis), raspberry (Rubus idaeus), and willow (Salix 
spp.), in addition to heather (Calluna vulgaris), which is one of the most highly valued 
honey. There has been no diverse and comprehensive survey on quality and nutritional 
properties of typical Estonian honeys. Therefore, this work aims to determine the 
physico-chemical properties, antioxidant activity, bioactive attributes and amino acid 
composition of honeys from different areas of Estonia.  
The physico-chemical parameters, such as electrical conductivity, moisture content, 
free acidity, hydroxymethylfurfural, diastase, and invertase activity, proved the honeys 
to be of good quality, as the values were within the allowed limits of international 
standards. The total polyphenol and  flavonoid contents were in the range of 26.2-88.7 
mgGAE/100g and 1.9-6.4 mgQE/100g, respectively. The intensity of protocatechuic 
acid was highest in blends of blossom and honeydew honeys and of cinnamic acid and 
myricetin in heather honey. The water-soluble antioxidant values were 37.8-311.2 
mgAAE/100g and the lipid soluble antioxidant values were 14.4-60.7 mgTE/100g. The 
major amino acid in the honeys was proline, with the highest concentration in heather 
honey and blends of blossom and honeydew honeys.  
Darker honeys are found to have higher total polyphenol and flavonoid values. High 
correlations between antioxidant activity and total polyphenol and flavonoid contents 
have been found. 
 
ƚCorresponding author: katrin.laos@ttu.ee  
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Optimizing production, unraveling biochemical pathways, and 

probing commercial applications of alkenones 
  

Anita Ljubic, Carlos Luna Lopez 1, Sergio Serata 1, Ti Huynh 1,  
Manny Solis 1, Betsy Read*ƚ1 

 

1Biological Sciences, California State University San Marcos, United States. 

  
Isochrysis glabana (I. galbana) is one of the most widely used microalgae in the 
aquaculture industry. It is an ideal feedstock for larval rearing and cultivation of oyster, 
mussel, clam, its exceptional nutritional qualities as a rich source of important omega-
3 (w-3) polyunsaturated fatty acids (PUFAs) eicosapentaenoic acid (EPA, C20:5) and 
docosahexaenoic acid (DHA, C22:6). PUFAs, however, are not the only long chain 
hydrocarbons produced by I. galbana. Alkenones are very long chain polyunsaturated 
methyl and ethyl ketones that contain between 35-41 carbons and 1-4 trans double 
bonds at 7-carbon intervals. These unusual neutral lipids are highly abundant in a 
select group of haptophytes where they represent up to 10-20% of the cellular carbon 
and between 42-75% of the total neutral lipid content. Recently alkenones have gained 
traction as a potentially abundant and renewable resource with a variety of interesting 
commercial applications ranging from a source of jet fuels, synthetic polyesters, 
bioactive compounds with antimicrobial properties and UV protection, to a green 
alternative for waxes in cosmetics and personal care products. Unfortunately, the 
biochemical events leading to the synthesis, metabolic degradation and regulation of 
these lipids remain largely unknown.  
We have initiated experiments to gain a better understanding and expand the array of 
commercial applications of these unusual very long chain fatty acids. These 
experiments include: 1) determining the effects of different colored lights on the 
growth of I. glabana and production of alkenones, 2) performing mutagenesis 
combined with whole genome and RNA-Seq to identify genes and proteins involved in 
the biosynthesis of alkenones, and 3) examining the biophysical and biochemical 
properties of alkenones with respect to the formation of vesicles, UV protection, and 
material coatings. Maximal growth of I. galbana is afforded under blue and violet light, 
whereas maximum alkenone production was achieved under red light. Spontaneous 
mutants created using lethal doses of the K3 herbicide Cafenstrole show altered 
neutral lipid distributions and the likely involvement of elongases in the biosynthesis 
of alkenones. Lipid vesicles created using alkenones are able to encapsulate GFP cargo 
while purified alkenones elicit remarkable protection against UV light may provide an 
ideal a wax coating. More detailed results from these experiments together with 
directions for future work will be presented. 
  
ƚCorresponding author: bread@csusm.edu  
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Vegetable by-products as new alternatives to fungicide treatment to 

preserve sensitive fruits and vegetables 
 

Valentina Gligorijevic 1, Coralie Benel 1, Patrick Gonzalez1, Agnès Saint-Pol *ƚ1 

 

1Food Engineering research Laboratory (LRPIA), Sup’Biotech, Villejuif 

   
Most of one third of fruits and vegetables produced in the world is lost and will never 
been consumed. In France, the post-harvest losses of fruits and vegetables have been 
estimated at 12% and has been partly attributed to mold development. In France, 45% 
of the sales of plant protection products are chemical fungicides whereas it has been 
established through the French Ecophyto plan 2018 that the use of such phytosanitary 
products should be reduced by 50% for 2025. In this context, natural innovative 
alternative methods to chemical treatment have to emerge.  
Whereas some plants are particularly sensitive to mold development, more than 1000 
species have developed chemical strategies to inhibit fungal growth. Some vegetables 
widely cultivated in France embed these properties. The Food Engineering Research 
Laboratory of Sup’Biotech has undertaken to study the antifungal effect of the 
byproducts of some of these vegetables. This may constitute an innovative approach 
to valorize them as they are generally used as compost or are left on site. We have 
then established a simple method to evaluate the antifungal effect of minimally 
processed byproducts of major vegetables consumed in France. We have next 
evaluated the antifungal efficacy on the main molds infecting sensitive fruits and 
vegetables and have shown a wide spectrum of antifungal activity. Finally, we have 
confirmed the potential of these byproducts on tangerines infected by Penicillium 
digitatum used as fruit model. 
  
ƚCorresponding author: agnes.saint-pol@supbiotech.fr   
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Instability of low-moisture carrageenans as affected by water vapor 

sorption at moderate storage temperatures 
  

Margus Friedenthal 1, Kairit Eha *ƚ1, Aleksei Kaleda 1, Natalja Part 1, Katrin Laos 1 

 

1Department of Food Processing, Tallinn University of Technology, Ehitajate tee 5, 12618 
Tallinn, Estonia  

   

Furcellaria lumbricalis, a red algal species primarily harvested from Canadian, Danish and 
Estonian waters, has been utilized for furcellaran extraction in Estonia on a commercial scale for 
over 50 years. It was noticed that some batches of the stored furcellaran powder showed an 
exothermic heat flow resulting in a local self-browning and limited burning as well. In general, 
the pronounced exothermic behavior is attributed to the onset of pyrolytic degradation.  
However, there is no clear evidence of exothermic heat-flow for galactans at moderate 
temperatures. It is known that the amorphous sugars may sorb large amounts of water from 
their surroundings, resulting in crystallization during storage above a critical, temperature-
dependent relative humidity. Therefore, considering that a feature of the reported furcellaran 
was its dehydration by the roller (drum)-drying procedure, the pronounced exothermic behavior 
was attributed to an enthalpic association of water molecules with the thermally modified 
carbohydrate matrix. 
Isothermal microcalorimetry was used to study exothermic heat flow caused by the absorption 
of water into carrageenans and a furcellaran, leading to their thermodynamic instability under 
moderate storage conditions (35˚C, τ =12 h), where τ – reaction time (h). The net heats evolved 
by furcellaran, ι-carrageenan, κ-carrageenan and a mixture of κ/λ-carrageenan were 43.5 J/g, 
45.9 J/g, 31.6 J/g, and 28.1 J/g, respectively. The pronounced exothermic behavior of furcellaran 
was attributed to the enthalpic association of water molecules with the thermally degraded 
carbohydrate matrix. The responses of a heat treatment of carrageenans at 55˚C, 85˚C, and 
105˚C for 15 min on exothermic heat Q (J/g) at different water activities (aw = 0.26, 0.51, 0.76, 
and 1.0) were measured. There was a noticeable similarity on mathematical behavior of 
different heat treated carrageenans. The dependence of the net recorded heat Q on water 
activity can be satisfactorily approximated by the equation Q = a [1 – (1 – aw)b], where a and b 
are the coefficients found by the nonlinear least squares method. It was concluded that 
carrageenans affected by excessive heat treatment should be preferably stored with limited 
water access. There was a noticeable similarity on mathematical behavior of    different heat 
treated carrageenans. It was assumed that applying heat for the additional processing of 
carrageenan would destabilize the galactans, thus opening more binding sites for water. The 
microcalorimetric assay could be proposed as a potential method for the evaluation of thermal 
history of the processed samples. 
 
 ƚCorresponding author: kairit.eha@taltech.ee  
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In silico modeling of metabolism and cell growth 

   
Ouerdia Arkoun 1, Asma Timoumi 1, Jean-Yves Trosset *ƚ1 

 

1Laboratoire de recherche en bioinformatique (BIRL), Sup’Biotech, Villejuif 

  
BIRL develops two research axis: the formal modeling of regulation of metabolism and 
the in silico discovery of small molecules that trigger the dynamics of cell growth. It 
uses cheminformatics techniques to identify compounds with anti-malaria activity 
using public domain data from the cancer field. The modeling of regulation of 
metabolism focus on the understanding the metabolic shifts or geometric dimorphism 
of high proliferative cells.  
This generic response is induced by change in nutrient conditions whether in tumors 
(Warburg Effect), or in microorganism (Crabtree effect) such as bacteria or yeasts. 
Understand how such metabolic shifts influence cells dynamics is the BIRL contribution 
of a recent collaborative project but still in construction between Sup’Biotech and 
IPSA, the aeronautic school from IONIS group. The scope of the project is to implement 
control theory largely developed in aeronautics to regulate cell growth within 
bioreactors. The final goal is to optimize and automatize the bio-production of 
molecules of interest from microorganisms. We will give on overview of these projects. 
  
ƚCorresponding author:  jean-yves.trosset@supbiotech.fr 
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Evaluating Methane Pyrolysis As a Component for CO2  Emission 

Negative Renewable Energy 
  

Joachim Fensterle *ƚ1, Franziska Meiners 1, Frank Platte 1 

 
1Rhein Waal University of Applied Sciences 

  
The majority of countries agreed worldwide net CO2 emission must be zero in 2050. 
Based on the current emission trajectories, most climate researchers agree that CO2 
must also be actively removed from the atmosphere. Therefore, the future requires 
both a completely regenerative energy sector and measures to remove CO2 from the 
atmosphere. 
For the latter, several methods have been suggested and some of them are being 
evaluated in pilot scale. However, most methods have substantial obstacles, are of 
experimental nature and often have a substantial energy demand. As a consequence, 
investment and operation costs are high. Especially demanding and energy consuming 
is the irreversible storage of CO2, e.g. by transferring highly compressed gas into deep 
earth layers. 
In this study biologically removed CO2 from the atmosphere is the starting point. 
Biomass is transformed into the easily storable and transportable energy carrier 
methane, which in turn could be pyrolysed into depositable carbon and hydrogen 
retaining parts of the energy. In principle, this could be achieved by a process 
encompassing de-centralized biogas production, followed by feeding of pre-treated 
methane into the existing gas grid. Methane pyrolysis can be performed using a newly 
developed energy efficient moving bed reactors and translation into electric energy in 
gas power plants. Ideally, biogas is produced continuously, whereas gas power plants 
are operated in periods, namely winter, where less renewable energy is available, and 
off-heat can be utilized optimally. For electricity production, existing coal power plants 
might be re-constructed, and the coal infrastructure might be employed for depositing 
the produced carbon. 
The process is analyzed for ecological (net CO2 removal) and energetical performance. 
  
  
ƚCorresponding author: joachim.fensterle@hochschule-rhein-waal.de   
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Class 1 integron prevalence as a screening tool for  

bacterial multi-resistance  
 

R. Lucassen *ƚ1, L. Rehberg1, M. Heyden1, D. Bockmühl1 
  

1Hochschule Rhein-Waal, Faculty of Life Sciences, Kleve, Germany 

 
One of the biggest challenges of health care systems worldwide is the increasing 
number of pathogenic bacteria resistant to a growing number of antibiotics. In this 
respect, class 1 integrons which are part of mobile genetic elements can confer several 
phenotypes including resistance to a broad range of antibiotic classes, heavy metals 
and biocides. They are linked to common resistance genes and have penetrated 
pathogenic and commensal bacteria likewise. Therefore, its relative prevalence can be 
a proxy for antimicrobial resistance and anthropogenic pollution.  
Household environments are areas with a high influx of bacteria from humans, 
animals, foods and biocides/detergents are frequently used. In this study we aimed to 
investigate the relative prevalence of class 1 integrons in household environments, in 
relation to the number of antibiotic and benzalkonium chloride resistant phenotypes 
of a sample point, for the validation of the relative prevalence of class 1 integrons as a 
screening tool for multi-resistance. Kitchen sink and bathroom sink U-bends, 
dishwasher, washing machines and toothbrushes of 28 households were probed. 
Copies/mL of class 1 integron integrase gene and 16SrDNA gene were determined by 
qPCR and bacteria of the respective sample were isolated on ampicillin selective agar 
plates, followed by the determination of the species and phenotypic resistance 
profiles.  
The relative prevalence of class 1 integrons in relation to 16SrDNA was calculated and 
correlated to the phenotypic resistance of a sample point. Our findings show a high 
rela- tive prevalence of class 1 integrons in water reticulation systems of household 
environments and in particular shower U-bends. Furthermore, the prevalence of class 
1 integrons correlates strongly with the total number of antibiotic (rs = 0.95) and 
benzalkonium chloride (rs = 1.00) resistant phenotypes. This suggests that a 
standardized assay determining the relative prevalence of class 1 integrons could be 
used as a useful screening tool in the assessment of multi-resistance and the biocidal 
burden of environmental samples. 
 

ƚCorresponding  author: rlu@hsrw.eu  
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Imaging in three dimensions : Sup'Biotech / CEA-SEPIA Light-Sheet 
Fluorescence Microscopy Platform 

 Maxime Mauviel 1, Elise Delage1 

1CellTechs laboratory -  Sup’Biotech School for Bioengineering 

Our Light-Sheet Fluorescence Microscopy (LSFM) platform is located in the CellTechs-
Sup'Biotech/ CEA-SEPIA partnership laboratory, in Fontenay-aux-Roses. This platform 
provides Sup’Biotech researchers and collaborators with a LaVision BioTec 
Ultramicroscope II. The imaging facility is open to laboratory wishing to use light sheet 
microscopy, either occasionally or regularly, as part of a research project. The platform 
offers a range of services as well as professional training courses. 
We also publish news and links on our website sharing our latest achievements and to 
communicate the dates of events related to light sheet microscopy and optical clearing 
of biological tissue.  
 

https://www.recherche.supbiotech.fr/imagerie3d 
 
For more information, or to register for an assisted session, please contact us ! 
 
 
Corresponding author : elise.delage@supbiotech.fr 
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