


Glyco@Alps has been involved
in scientific animation
through organization of
seminars and symposia.
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SYMPOSIA

“Glyco@Alps Kick-off meeting”
March 10, 2017

“From glycosciences to innovation:
barriers and levers”
November 14, 2017

“Glyco@Alps Scientific day”
March 29, 2018

“Upscaling glycosciences: from the test
tube to the eco-innovating mdustry . ¢
November 9, 2018

“Global Challenges Science Wegk On th
future of glycosciencés?”
June 5 &6,2019

“Glyco@Alps Kick-off meeting”

March 10, 2017

On the 10th of March 2017, the kickoff meeting of the Glyco@Alps

project gathered more than 150 participants.

The “Glyco@Alps kick-off symposium”
was the official start of our network.
After a general presentation of the
project, the scientific presentations
were the opportunity to explore all
facets of glycosciences in Grenoble,
but also to discover new domains
in the area of Innovation and
sustainability. The last presentation
by Prof Christelle Breton presented
the training opportunities organized
by the Glyco@Club. The symposium
was also the opportunity to present
the different calls for projects in order
to ensure the largest diffusion for
information towards researchers and
students.
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5 Symposia bringing
together around 100
researchers, industrial
and students.
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“From glycosciences to innovation: barriers and levers”

November 14, 2017

The Glycosciences community gathered around
the theme «From glycosciences to innovation:
barriers and levers» on November 14 at the
amphitheatre of the Centre Technique du Papier
(CTP) in Grenoble. This day brought together
more than 80 participants: academic researchers
from various disciplines, companies, CTP,
Satt Linksium and the Trimatech and Axelera
competitiveness clusters.

Innovative companies shared their experiences in
glycoscience-based research and development:

- Chomarat - cellulose nanofribrils (Ardéche),

- Elicytil - production of oligosaccharides (Isére),

- Polymaris - production of exopolysaccharides of
marine origin (Finistére),

- Inofib - production of cellulose microfibrils (Isére),
- SiaMed’ Xpress - production of recombinant
oligosaccharides specialized in glycosilation
(Bouches-du-Rhone),

- Inbiose - production of oligosaccharides for infant
nutrition (Belgium),

- Alganelle - production of therapeutic
glycoproteins (Savoie).

These companies stressed that the success of
glycoscience-based innovations depends on:

- Strong interaction with the world of research,
greatly facilitated by the scientific careers of
industrialists,

- The need to participate in structuring
collaborative projects,

-The need for innovation in business models,

- Industrial exploitation of a research-based
technology.

Companies are confronted with the traditional
barriers encountered by innovative companies:

- Problems of financing innovation,

- Some bio-sourced products do not perform as
well as fossil carbon-based products. The challenge
is to develop hybrid or high value-added products
and not to substitute fossil carbon for biomass.

- Production costs often remain high,

- Difficulties of industrial appropriation of
technology (example of chromatogeny in the paper
industry),

- In healthcare sector, regulatory validations are
costly and time-consuming; this is an advantage for
companies proposing solutions.

- Targets for reducing environmental impact are
difficult to achieve.

These companies have reported specific barriers to
innovation in glycomics.

- Lack of standards for sugars measurement,

- Lack of structure in the glycomics sector (e. g.

lack of databases of molecules and synthesis
intermediates).

Glycosciences are part of the promise-based
economy. Indeed, their objectives are to create bio-
sourced and high-performance products in a context
of reducing carbon footprint. But there are still a
number of barriers to meet societal expectations.
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Glyco@Alps Scientific day
March 29,2018

The first“Glyco@Alps scientific day” took place on March 29 at the CLV, University campus of
Grenoble. More than 80 persons attended the event.

Anne Imberty, director of Glyco@Alps, opened this day with a presentation of Glyco@Alps’
activities. Then, each work packages (scientific fields) were presented with a short and general
presentation of it, a scientific presentation by an expert and the scientific presentations of two
young researchers.

&

GLYCO@ALPS SCIENTIFIC DAY
Journée sclentifique Glyco@alps

K .

The audience enjoyed the poster and demonstrations sessions. Our jury, composed of Jérome
Dejeu (DCM), Maud Rio (G-Scop), Romain Vives (IBS) and Julien Bras (LGP2) evaluated the 4
demonstrations and 10 posters.

N\

Mélissa Conte (BIG CEA) won the third prize (a book) for her observation
of snow algae. Lukas Gajdos (Cermav) won the second prize (an
external drive) for his poster “Caracterizing lectin-glycan interactions
by neutron diffraction. Finally, Laura Gauthier (SyMMES) won the first
prize (a tablet) for her poster “Innovative therapeutic strategies for
Wilson disease”
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“Upscaling glycosciences: from the test tube
to the eco-innovating industry” November9,2018

Glyco@Alps organized a symposium about:
Upscaling glycosciences: from the test tube
to the eco-innovating industry. It took place
on November 9th at Grenoble in the School of
Industrial Engineering, Grenoble INP.

Upscaling glycosciences: from the test tube to the eco-
innovating industry has gathered the Glycosciences
community on November 9th 2018 at the Grenoble
INP School of Engineering. This day brought together
more than 70 participants: academic researchers from
various disciplines and companies.

Three introductory presentations were given: Prof.
William Helbert from Cermav introduced the symposium;
As. Prof. Maud Rio (G-SCOP) set the topic of the day
about the issue of upscaling in industry, as well as the life
cycle thinking in a sustainability approach. Prof. Peggy
Zwolinski (G-SCOP) eventually explained more in depth
the related stakes addressed to industrial processes and
industrial engineering in this approach.

Companies were then invited to present their industrial
viewpoints on the topic illustrated by their experience:
Jean-Francois Sassi (CEA Cadarache) on the ALGUEX
project, Philippe Talaga (Sanofi) about glycoconjugate
vaccines, and Gilberto Siquiera (EMPA, Zurich) on
nanocellulose materials 3D printings.

The afternoon was focused on the perspectives related to
some innovative processes. A roundtable was animated
by Prof. Nadége Troussier (UTT) questioning three young
future entrepreneurs, under projects maturation, about
upscaling and eco innovation issues: Vivien Deloule,
Marléne Rippe, Lauric Gaffiot and Robin Poirot for the

el
ONE-DAY SYMPOSIUM C= E:;‘C&ii!‘p;w
i lycosc;
gca\l.\"g gly: OSc,en

G
From the test tube Ss

to the eco-innovating industry

Funcell, Innov’gel and the Hemicellprebio future
businesses. This discussion was followed by an academic
presentation performed by As. Prof. Pauline Marty about
the importance of the territories for bioproductions, in
regard to the local stakes for glyco-industry contexts. Dr.
Damien Evrard (G-SCOP) then presented an overview of
new technic potentials for an eco-innovative production,
such as additive manufacturing, augmented reality, and
immersions during design.

Finally, Prof. Nadege Troussier (UTT) summarised the key
points of the day through the « grand témoin » exercice.
The necessity of adopting a multiscales approaches for
designing sustainable futures was demonstrated by
the number of research experiences gathered by her
research team at the UTT.

Prof. Anne Imberty (Cermav) concluded this dense and
exiting GlycoScience journey.
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Global Challenges Science Week:
On the future of glycosciences?

June 5 &6,2019
™ L]
WA
Glyco@Alps organized an international workshop | S o
"On the future of glycoscience?" during the Global Global Challenges

Challenges Science Week on June, 5 and 6.

Science Week

The Global Challenges Science Week was the perfect
opportunity for Glyco@Alps to organize an international
symposium firmly turned towards the future of our
interdisciplinary domain in  Europe. International
collaboration is in our fabric with five PhD students in co-
tutelle with European laboratories. It was therefore the
occasion to invite the Pls from our partner universities
(Trondheim, Cambridge, Napoli, Geneva and Hannover) as
wellasourcollaboratorfromMax-PlanckInstitute of Potsdam.
This gave us a large window on glycosciences, from physical
colors in plants, to algi or bacterial polysaccharides, medical
application and bioinformatics. The plenary conference
from Prof. Rita Gerardy, highlighting the importance of
glycocompounds in aging of neurons and memory was the
perfect illustration of the interaction of glycosciences with
other scentific domains, i.e. neuroscience in this particular
case.

The interdisciplinarity was extended to bioeconomy in
Europe with the participation of the a representative
of SusChem, the European Technology Platform for
Sustainable Chemistry. Selected talks from the different
work packages were much appreciated. The symposium
was also the occasion to open the collaborative projects
to new research teams in Grenoble: the presentations
about the mechanics of wood vessels (Liphy) or the use of
neutrons to study polysaccharide/lipid mixture (ILL) were
much appreciated. The poster session was very successful
with more than 25 posters. The young researchers financed
by Glyco@Alps, who are the core of our Glyco@Club, were
invited to present flash talks. They were indeed very efficient
in hightlighting the results from the first part of their thesis.
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GLYCO@SEMINARS

Glyco@Alps regularly invites researchers from France or abroad to present their work to the Glyco@Alps
community.

13

SEMINARS

9

NATIONALITIES

Glyco@Alps

MORE INFORMATION
Byeoalps unkh-grancile-sipes. i
centactighwoslps.ir

3y

Metrology of carbohydrate:
Sue:

m Univ. Grenoble Alpes

GLYCO@SEMINAR
May 31th, 2018 at 11:00 am

Emanuel Schneck - Max Planck Institute of Colloids and Interfaces
Biomaterials Department (Potsdam, Germany)
"The influence of glycolipids on membrane-membrane interactions”

Richard Daniellou - ICOA, CNRS and University of Orléans (France)
"Biocatalyzed synthesis of glycoconjugates for therapeutic and cosmetic
applications”

Sabine Flitsch - Manchester Institute of Technology (United Kingdom)
"Metrology of carbohydrates: analytical issues”

Dave Fernig - Institute of Integrative Biology, University of Liverpool (United
Kingdom)
"The ins and outs of matrix: molecules, enzymes and viruses”

Juan Alonso - Centro Nacional de Biotecnologia (CSIC), Madrid (Spain)
"Toxin-antitoxin system: impact on the bacterial peptidoglycan biosynthesis”
Isabelle Capron - INRA (France)

"Cellulose nanocrystals at interfaces: from Pickering emulsions to materials”

Miroslaw Cygler - University of Saskatchewan, (Saskatoon, Canada)
"The structures and catalytic mechanisms of ulvan lyases from three PL
families”

Rebekka Wild - ETH (Zurich, Switzerland)
"Cryo-EM structure of the yeast oligosaccharyltransferase complex gives
insight into N-linked protein glycosylation”

Cécile Bidan - Max Planck Institute of Colloids and Interfaces (Potsdam,
Germany)
"Principles of Matrix Architecture in Biofilms: a Top-Down Approach”

Paul DeAngelis - University of Oklahoma Health Sciences Center
(USA)

"Glycosaminoglycan  Engineering:  Designing  Natural  Sugar-based
Therapeutics & Drug Delivery Systems”

Sebastian Cerminati - CONICET Argentina Science and Technology Council
(Argentina)
"High level expression of industrially relevant proteins and products”

Thorsten Bauersachs - University of Kiel (Germany)
"Temperature controlled synthesis of cyanobacterial glycolipids and its role
in studying climate change”

Francesco Peri - University of Milan (Italy)

“Small molecules targeting Toll-Like Receptors: towards a new generation of
therapeutics”
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International

GLYCO@ALPS AT INTERNATIONAL

Glyco@Alps provided opportunities to build strong international collaborations. Five
sandwiched thesis were co-financed with prestigious universities, in the domains of
analytical sciences (Napoli), biotechnology (Hannover), biomaterials (Trondheim),
bioinformatics (Geneva) and biomimetism (Cambridge). Scientific symposia were organized
in NUT Trondheim, and Max Planck Institute Potsdam. We also organized the stay of invited
international researchers, establishing the bases for long term collaborations.

Our involvement in European Research has been very strong within the H2020 program.
Several teams were already involved in Marie Sktodowska-Curie Action (Immunoshape,
Train2Target, PhD4GlycoDrug), and others were successfully started during Glyco@Alps
(synBlOcarb, CelluWizz). Glyco@Alps participated to the promotion of glycosciences at the
European commission level by working closely with CarboMet (Metrology of Carbohydrates
for Enabling European Biolndustries ), a H2020 FET-OPEN Coordination & Support Action.
A CarboMet workshop on Glycomaterials was organized in Grenoble in order to gather the
priorities and recommendation from the community. There were included in the white book
“Glyco 2030: A Roadmap for Glycoscience in Europe’, a tool for promoting science in EEC
offices, and also for informing policymakers and the media.

5 International PhD
(50% Foreign univ.)

@ _ Bilateral meeting
® in2018

NTNU Trondheim

-,

e
\ PY (] Bilateral meeting
[ ] in 2017

g
é 9
& |
Hannover Univ.  max Planck Postdam

Cambridge Univ.

SBI Geneva

Napoli Univ.
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CARBOMET AND GLYCO@ALPS

CarboMet workshop on glycomaterials - january 24 & 25, 2019

The CarboMet workshop on glycomaterials took place in Cermav on January 24t and 25 2019. Its aim was
to explore how the interplay between physics, chemistry, biology and material science can generate highly-
defined bio-based glycomaterials.

The CarboMet workshop
on glycomaterials gathered
30 European researchers to
explore how the interplay
between, physics,chemistry,

biology and  material
U8 science can  generate
e highly-defined innovative

bio-based glycomaterials in
several areas. The workshop
consisted of a short opening
presentation to 'set the scene) flash
presentations and group discussions.

CarboMet - Metrology  of
Carbohydratesfor Enabling European
Biolndustries — is a Coordination &
Support Action funded by Horizon
2020 FET-OPEN. This action aims to
establish cross-disciplinary consortia
for research and innovation in
glycosciences within Horizon 2020
and beyond. CarboMet will facilitate
engagement between key players
and stakeholders of the glycoscience
community across Europe to
identify the current state of the art
and in particular future innovation
and technological challenges in
carbohydrate metrology.

After an introduction by Sabine
Flitsch (University of Manchester
& CarboMet Project Coordinator),
Anne Imberty (Cermav & GlycoAlps)
and Serge Perez (Cermav &
Glycomaterials), the following
presentations were about :

- materials that mimics biology (bio-
inspired materials);

- materials that could modulate
biological functions;

- the use of biology to make material
- materials to repair biology
(biomedical materials for the repair

Glyco 2030:
A Roadmap for Glycoscience in Europe

Glyco@Alps participated to the Glycoscience roadmap coordinated by
CarboMet.

After several European wide workshops and engaging with leading scientists
in Europe (>350 stakeholder engagement) in the last 3 years, the CarboMet
team is pleased to announce the launch of the new glycoscience roadmap.
While this has been largely led by European scientists, CarboMet has engaged
with many other networks around the world, highlighting global challenges
and opportunities in the field of glycoscience.

This roadmap aims to identify key opportunities and applications in
glycoscience in the next 10 years and help inform the broader community,
including scientists at all levels, media and policymakers.

The text of the roadmap is freely available from
"https://carbomet.eu/wp-content/uploads/Glyco-2030_A-Roadmap-for-
Glycoscience-in-Europe.pdf”

of tissues and organs);

- on-going analysis of glycosciences
eco-conception;

- life cycle of materials;

- some avenues, available within
the EU, as sources of funding to
maximize collaborative research and
innovation.

Researchers  exchanged  about
enabling technologies in
glycomaterial science (Synchrotron
and Neutron facilities, Electron
Microscopy, solid state NMR,
Simulation). Further implementation
and development of these enabling
technologies  will  ensure  full
exploitation of the opportunities to
drive new research and innovation
practices in geomaterials and in
glycoscience at large.

After these two enriching days, a
positioning paper was produced
based on the outputs from the
workshop discussions.

CarboMet [ IH
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BILATERAL MEETINGS

Bilateral international meeting in Potsdam - December 8, 2017

On December 8, a Glyco@Alps delegation visited the Max Planck Institute of Colloids and Interface in Potsdam,
Germany.

One of the goals of Glyco@Alps is to stem the creation
of a network of excellence in Europe for laboratories in
Glycosciences.Our first international visit was for the Max
Planck Institute of Colloid and Inrterfaces in Potsdam,
just next door to Berlin. Under the direction of Peter
Seeberger, the Institute develops research on complex
carbohydrate molecules, molecular force sensors
and motors, mesoscopic hybrid systems, biomimetic
membranes and vesicles as well as the development
of carbohydrate-based vaccines and intelligent

< cx

Max Planck Institute
of Colloids and Interfaces

Max Planck - Glyco@Alps glycoscience day

Univ. Grenoble Alpes

biomaterials. Among the departments, the“Biomaterials”
and “Biomolecular Systems” are directly involved
in Glycosciences. The Department of Biomaterials
focuses on interdisciplinary research in the field of
biological and biomimetic materials. The “Biomolecular
Systems” department includes many developments in
carbohydrate chemistry and biochemistry. One major
topic is to enable the development of novel vaccines,
therapies, and diagnostic tests through automated
sugar synthesis. We were also strongly interested by
the innovation model of the institute with the creation
of several companies such as GlycoUniverse that
distributes glycan synthetizer machines and Vaxxilon AG
that develops vaccines against hospital microbes.

The meeting day was opened by Peter Seeberger and
Anne Imberty for presentation of the host institute
and Glyco@Alps, respectively. The French delegation
included colleagues from DCM, Cermav and IBS and
the presentation ranged from synthetic chemistry
(O. Renaudet) to biomaterials (L. Heux, Y. Nishiyama) ,
through biologically active oligo and polysaccharides
and their receptors (R. Vives, A. Imberty). The talks from
our German colleagues covered the development of
automation for synthesis of glycans (P. Seeberger), the

application in production of
Glvco@Alps biopolymer  fragments  (F.
y @ P Pfrengle, M. Debianco) or

glycan array (F. Loffler), as
well as recent research in the
domain of biopolymer (C.
Bidan), synthetic glycoproteins
(D. Varon) , glycolipids (E.
Schneck) and glycan receptors
(C. Rademacher).

Very active discussion took
place at the conference and
continued at dinner and we
expect that new collaboration
will start in addition to the
existing one (international ANR
between C. Rademacher and
A. Imberty) . The cultural tour
on Saturday morning included
a visit of Pergammon museum
and the classical “currywurst” at

Date: 08.12.17
Place: Max Planck Institute of Colloids and Interfaces, Am Mulhlenberg 1, 14476 Potsdam.
Room: SR.2.155
9:30 opening remarks (Rademacher, Imberty, Seeberger)
9:50 Yoshi Nishiyama Structure of secondary cell wall of wood: revisit
10:10 Fabian Pfrengle Chemo-Enzymatic Synthesis of Artificial Xylan Polysaccharides
10:30 Michaela Eder Plant Material Adaptation
10:50 Peter Seeberger Automated Glycan Assembly as Basis for Synthetic Vaccines Against Bacteria
11:10 break (30 min)
11:40 Olivier Renaudet Homo- and heterovalent glycocyclopeptides
12:00 Martina Debianco  Tailor made carbohydrate materials
12:20 Cécile Bidan Mechanotransduction & Tissue Architecture
12:40 lunch (90 min)
14:10 Laurent Heux Nanocellulose : from manmade to biomimetic materials
14:30 Daniel Varon Silva Chemistry and Applications of Protein Glycosylation
14:50 Emanuel Schneck  The influence of glycolipids on biomembrane interactions
15:20 Anne Imberty Lectins for research and diagnostics
15:40 break (30 min)
16:10 Yael Politi Chitin based materials tools and sensors
16:30 Felix Loffler Laser-Based Synthesis of Glycan-Microarrays
16:50 Romain Vives Heparan sulfate: "glycobiological regulators of the cell surface”
17:10  Christoph Rademacher Fragment-based design of carbohydrate receptor ligands

Glyco@Alps / report 2017-2021
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Bilateral international meeting in Trondheim - April 3 &4, 2018

On April 3 and 4, Glyco@Alps delegation was in Trondheim for visiting the very large polysaccharide scientific

community of Norway.

On the first day, we had a chance to
visit the laboratories of Department
of Biotechnology and Food Science
and the Department of Physics of
Norwegian University of Science
and Technology NTNU (https://www.
ntnu.edu/) and also the cellulose
pilots of the Research Center RISE-PFI
(http://www.rise-pfi.no/). The NTNU
in Trondheim is closely associated
with SINTEF (The Foundation for
Scientific and Industrial Research)
which is the largest independent
research organisation in Scandinavia.

The second day was devoted to a
Glyco mini-symposium organized
by Bjorn Christensen and Berit
Lokensgard Strand for exchanging
science between Grenoble and
Trondheim. The  Norwegian
colleaguespresentedimpressive data
in the domain of biology, chemistry,
physics and engineering to study
polysaccharide biopolymers. The
meeting was extremely productive
and further contacts have been be
established. After this meeting, two
students participated to the Glyco@
Alps Structural Science Summer
School, and a joint PhD thesis were
co-funded.

NTNU/SINTEF with visitors from “GlycoAlps”
NTNU Trondheim, K4-069, April 4th 2018

09:00 - 09:10: Welcome/introduction

09:10 - 09:20: Anne Imberty (Cermav): “GlycoAlps”

09:20 - 09:45: Eric Maréchal (LPCV laboratory): “Evolution of galactolipid
biosynthesis in photosynthetic eukaryotes”

09:45 - 10:10: Rachel Auzely (Cermav): Novel approaches in hydrogel design from
chemically-modified polysaccharides

10:10 - 10:30: Coffee

10:30 - 10:55: Maud Rio (G-SCOP laboratory): “Addressing Lifecycle perspectives
for Glyco-based product/Process: an overview of the G-SCOP laboratory team
research topics”

10:55 - 11:20: Serge Pérez (DPM Laboratory): “Structural glycobioinformatics”
11:20 - 11:45: Anne Imberty (Cermav): Engineering lectins for synthetic
glycobiology

12:00 - 13:00: Lunch

13:10-13:35:Bjern Torger Stokke (IFY, NTNU):“Microdevices shaping polysaccharide
materials”

13:35 - 14:00: Kurt | Draget/Catherine T. Nordgard (IBT, NTNU): “Pharmaceutical
applications of oligo-guluronates”

14:00 - 14:25: Bjorn E. Christensen (IBT, NTNU): “Next generation polysaccharides”
14:25 - 14:40: Coffee

14:40 - 15:05: Havard Sletta (SINTEF): “Biotechnology and biopolymer work at
SINTEF”

15:05 - 15:30: Berit L. Strand (IBT, NTNU): “Alginate hydrogels in tissue engineering”
15:30 - 15:55: Finn L. Aachmann (IBT, NTNU): “Carbohydrate modifying enzymes”
15:55 - 16:00: Closing remarks
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GUEST RESEARCHERS

Rodica M. Dinica

Country: Romania

Original lab: Dunarea de Jos
University of Galati/Organic
Chemistry, Biochemistry, Food
Chemistry

Stay: 1 month (summer 2018)
Host lab: DPM (Grenoble)

My participation
on this research
topic was very
interesting,
combining my
various interests
and widening
my scientific
knowledge to
new fields.

74 Glyco@Alps / report 2017-2021

Thanks to the one month grant received from GlycoAlps,
| had the chance to be involved in a project in link with the
functionalization of celluloses and/or MFC that is currently
developed by the DPM team in collaboration with two other
laboratories in Grenoble (CTP and LGP2).

As a specialist of the indolizine chemistry, | worked on its
application as tool to link molecules of interest (fluorescent
labels or drugs) to various supports or scaffolds, such as
cellulose fibers or MFC.

More specifically, | was interested in the well-known Girard
reagents, commercially or easily available synthons, which
are commonly used to introduce positive charges on oxidized
cellulosic materials. My goal was to modify the pyridinium
salt of the P-Girard reagent, to convert it into acyl hydrazides
and hydrazones, and to study their ability to form fluorescent
indolizines by reaction with alkynes. These two-step coupling
reactions would be very useful for the functionalization of
carboxylic acids or aldehydes containing scaffolds.

The preliminary studies conducted so far have shown that
various pyridinium containing hydrazides, similar to the Girard
reagents, can be easily obtained and characterized. These
compounds are stable, but the hydrazones obtained after
reaction with simple aldehydes appeared much less stable,
especially in slightly acidic medium. In order to increase their
stability and allow their use in various aqueous and non-
aqueous conditions, we envision that modifying the electronic
properties of the pyridine ring of the P-Girard reagent by
introducing various substituents, should allow us to find the
best compromise between stability and reactivity.

My participation on this research topic was very interesting,
combining my various interests and widening my scientific
knowledge to new fields (cellulose and nanofiber chemical
modifications). Hopefully this one-month stay will also open
the way to the development of new collaborative projects
between Grenoble and Galati (Romania).
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Olga Makshakova

My research stay in Cermav was dedicated to the computer modelling of
interactions between MGD1 and chloroplast membrane. The chloroplast
monogalactosyldiacylglycerol synthase (MGD1) is a glycosyltransferase
involved in the construction of a galactolipid essential for photosynthesis.
Its product, monogalactosyldiacylglycerol is a representative of the most
abundant lipid class on the Earth. MGD1 brings UDP-Gal and attaches the
sugar moiety to a minor component of the inner envelope membrane (iEM)
- diacylglycerol, with the assistance of lipid activators. Thereby, it
provides the maintaining of galactolipid concentration about 80%
of total lipid content in the chloroplast. However, the molecular
details of substrate recognition and MGD1 activation remain to
be established.

Molecular dynamics simulations were performed on the level
of Coarse-Grained representation to reveal spontaneous and
protein-induced association of the lipids, comprising the main
constituents of the iEM where MGD1 is located in planta. The
analysis of MD trajectories of the glycolipid bilayer mimicking
iEM revealed the spontaneous assembly of lipid molecules
in form of clusters where the substrate molecules could be
Country: Russia accumulated. Moreover the presence of MGD1 attached to
the surface of bilayer induces a reorganization of the lipids in
these domains thus resulting in a higher local concentration
of diacylglycerol molecules in the protein vicinity. This finding
could partially explain efficient recognition of the substrate lipid
Stay: 2 months (summer 2018) molecules by the protein. Further analysis of the intramolecular
Host lab: Cermav (Grenoble), motions within MGD1 demonstrates that C-domain undergoes
molecular and structural excursions bringing it in the vicinity of the membrane. The
glycobiology group. oscillations between two orientations of the protein toward the
membrane surface would explain part of the mechanism when
MGD1 needs to entrap both hydrophobic acceptor substrate
and hydrophilic donor substrate.

Original lab: Kazan Institute of
Biochemistry and Biophysics FRC
KazSC RAS

In the course of modelling the spatial structure of MGD1 recently resolved in
Cermav was used. All calculations were performed using the facilities of High
Performance Computing center of University Grenoble Alpes. A part of the
results have been embedded in an article which is currently under evaluation
in The Plant Journal.
Figure. Three-dimensional depictions of the
macromolecular assembly showing the inte-
raction of MGD1 with a DAG-PG bilayer (1:3
mol/mol) in QuickSurf representation. Color
coding: PG (grey), DAG (yellow), N-domain of
MGD1 (magenta), C-domain of MGD1 (green),
putative PG recognition site (red), putative
catalytic residue (blue). A) An overall view of
the assembly comprising MGD1, B) View in
the membrane plane of the bilayer without
protein (left) and with bound MGD1 (right)
showing the local concentration of DAG in
the vicinity of the protein, which location is
indicated by red circle and its orientation in
relation to the membrane is given apart. C)
Two representative orientations of MGD1 with
respect to the membrane plane showing the
position of catalytic residue away from the
membrane (top) and close to the membrane
surface (bottom) as a result of the dynamics
of internal motions of C- and N-domains of
MGD1.
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Sebastian Cerminati

Country: Argentina

Original lab: Instituto de
Procesos Biotecnolégicos y
Quimicos Rosario (Institute
of Biotecnological and
Chemical Processes Rosario,
IPROBYQ), Desarrollo de
enzimas industriales Lab
(Development of industrial
proteins Lab)

Stay: 2 months (summer 2019)
Host lab: Cermav (Grenoble),
biotechnology of chemistry
and biotechnology of
oligosaccharides group.

It gave me the
opportunity

to widen my
scientific
knowledge to
new fields and
to strength the
bonds between
Cermav and
IPROBYQ

for future
collaborations.

Glyco@Alps / report 2017-2021

My two months research in Cermav supported by GlycoAlps has given me
the opportunity of optimizing the production of hyaluronic acid (HA) in the
generally recognized as safe (GRAS) organism, Bacillus subtilis; as well as
optimizing the purification and characterization of the HA produced.

HA is a linear unbranched high-molecular-weight glycosaminoglycan.
Composed of repeated N-acetylglucosamine and glucuronic acid units, it is
currently obtained from rooster combs and certain attenuated strains of the
group C Streptococcus, which naturally synthesize this compound as part of
their outer capsule. This presents several drawbacks including the presence
of unwanted by-products and the risk of contamination with bacterial toxins,
allergens, etc.

Using a synthetic biology toolbox for B. subtilis developed at IPROBYQ, | was
able to obtain a B. subtilis strain with an specific HA productivity far above
the yields reported in the literature, which may be employed to produce
high-quality safe HA at industrial scale.

During the stay, | was able to optimize the conditions for HA production in
high cell density cultures using low cost salt based culture media and evaluate
the effect of different growth conditions, such as carbon source and time of
induction on HA molecular weight. Furthermore, | was able to optimize the
process of purification and characterize the HA obtained, using the expertise
of Cermav scientists in this field.

My participation on this research topic was very interesting: it gave me the
opportunity to widen my scientific knowledge to new fields and to strength
the bonds between Cermav and IPROBYQ for future collaborations.
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Ramazi Khiari

Many studies have been carried out on cellulose fiber pretreatment
for nanofibrillation and today up to 10 pretreatments are available,
such as, TEMPO oxidation, cationization, phosphorylation,
carboxymethylation, sulfoethylation, or deep eutectic solvent.
Among all these pretreatments, enzymatic and TEMPO oxidation
are the oldest and the best known. Used industrially today, they
lead to CNF of good quality, but they present some drawbacks.
Enzymatic hydrolysis allows a significant reduction in energy
consumption but does not offer the possibility to make other
modifications. Hence, new fiber modifications methods have
been proposed in recent years. These pretreatments are very
promising. For example, surface cationization of cellulose
fibers using epoxy propyltrimethyl ammonium chloride
(EPTMAC) leads to antimicrobial surfaces and allows a large
decrease in energy consumption (from 11,000 to 3,000kWh/t).
Periodate oxidation of cellulose fibers, leading to dialdehyde
cellulose, offers a large variety of possibilities for grafting other
molecules, as reported several times. After ring opening using
periodate oxidation, many molecules can interact and modify
the properties of the cellulose, such as NaBH4 reduction, Girard
reactant, or diamine. Nowadays, others researchers propose to
use a deep eutectic solvent based on choline chloride and urea
to produce CNF with an environmentally friendly process. Even
if the mechanism for this treatment is unknown, they obtained
CNF of 2-5nm width and a Young’s modulus around 8 GPa.
Others news chemical pretreatments were also examined such
as phosphoric component: (NH4)2HPO4 is grafted to the fiber,
which confers flame retardant properties and were also aiming
to produce phosphorylated CNF using different procedures.
In the same context, our work focuses mainly on founding new
graftingwhich can bereduce the high energy consumption duringthe
mechanical processes in order to produce to nanofibrillated cellulose.
A new green way to produce CNF using environmentally friendly
cellulose carbonate produced according to our develop method.

"4

Country: Tunisia

Original lab: ISET-Ksar Hellal
(Higher Institute of Technological
studies) and laboratory

of Applied chemistry and
environment (Monastir Univ.)
Stay: 2 months (summer 2019)
Host lab: Pagora (Grenoble)

I would like Figure 1 illustrates the various steps leading to the preparation of
CNF using cellulose carbonate and a Supermasscolloider ultra fine

gratefully friction grinder.
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chemical approach for the production of CNF seems to hold promises
not only for its green features but also for its lesser and cleaner
effluent discharge, and low cost of reagents.
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