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GlycoMEV activities: Structure, biosynthesis and functional

properties of plant and microalgae glycoconjugates
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Towards understanding the protein A~glycosylation in

microalgae
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Microalgae are unicellular organisms that possess a big

capacity of adaptation and an extreme diversity

UR 4358
SAR

Eughyphids Apicomplexans

Thaumatomonads | Vitrella I
Carcomonads Colpodellids e
= 3 Protaspids Chromera E / »
- Phaeodarea Dinoflagellates )
E [ syndinians i | ‘
Oxymrhis
Ascetosporids Perkinsids \
8 Foraminifera III Colponermids \) =
£ Polycystines Ciliatas ‘ -
ec Acantharia
<
hlam mon ' Haptophytes Bolidophytes
Chia .ydo O as Talonemids Fustigmatophytes o Phaeodactylum
reinhardtii Centrohelids Chrysophytas tricornutum
Biliphnytas Phaeophytes E
Katablepharids . Raphidophyte.
- Cryptomonads Domycatas
Actinophryids 'E
=  Land plants , Cpalinids
7| &8 Charophytas T e Thraustochytrids
z |§2 Masos tama b Labyrinthulids
3 I_ﬂﬂlﬂm.ﬂllﬂﬂh i Bicosoecids
& @ Floridiophytes Fungi
£ E_EI— Bangiophytes - Microsporidia
Chlamydomonas =] B Cyanidiophytas ] Mucleariids £
pacifica - - Glaucophytes g 1 ] _Animals - g%
W . Choancflagellates E . e f
Kinetopl astids [ Capsaspona - R
- Diplonemids (chthyosporea 5 ThalaS.Sl.OSlra
~ o glenids Corallochytrids S pacifica
o E a _I:I.u:ﬂ-rr:: Apusomonads 2
o =] Braviatas
24 ¥ Oxymonads Tubulinids ]
K Yanneallinids
Porphyridium Retortamonads Acanthopodinids -4
cruentum Diplomonads Mycetozoa E
Malawimonads Prokaryotes Archamoebaa

Modified from Keeling et al., 2013 Diphylleids {roct) Ancyromonads



|

Archaeplastida

[ ] Discoba Metamonada l I
Amoebozoa Obazoa | | ]
Euglenozoa Parabasiala Chloroplastida Rhodop.hyta
I | E
Discosea Evosea (:‘ .{/ﬁ:; ﬂ e I | '
[ @ MeP 4 [ s Dom O;E:A__:\/I_'_. Streptop.hyta Porphyridiales
inael T T e
(4 64 2 = .: (© - . Embryophyta Desmidiales Me
(Me) A v ‘ . ‘ Me
*
oy oue, =S em —
:>> ] Opisthokonta ome | - : ‘::>I :
| [ . A ‘ Chlorophyta
Holomycota Holozoa [ : 1
_____________ Ly:__-__-__________ | ; Trebouxiophyceae Chlorophyceae
L il Metazoa Porifera Me
Basidiomycota Ascomycota E b4 Elliptochloris clade -----=---=-=---4 Me c:a—.—:
‘ ! ' , e e
i R By 1 ' T e ki Me =
=8 Saccharomycotina Leotiomyceta : s o= e -
' = Me & Chlorellales
PEA : 3 i § mm
o eea ———  Cnidaria el '\q./. -
(PEA) i 3x {;’—I—I o . /
- Bilateria i »
[ | .
Molltisca =—————-——-———-———". Protostomia-—=--==<=====co=--o Platyhellminthes Deuterostomia Echinodermata
|
| |
Gastrcl)poda Bivallvia Trematoda Rhabditophora ;—0—0—%.
Me Y 1'2{ : : [ P Y | - rﬁf—()—v
OO ' [ § or | e 0-3x
e ¢ (;] 02{ '{.’: - EO_\._:\/." ,\?.II Qe v
iy A i | @ (% J(;])rﬂ
(CorA) ° T
Ecdysozoa Nematoda ‘—?L‘
el - Me p O , -3x
: M O
[ 1 Insecta e’ ./. : zxi:i}__ : Chordata Tunicata
Heterobranchia Caenogastropoda . B b - E e
=EEEESSSSSSS = e | ' | Q) O )
IS 3 1 ie) =) o Lo : .;.:2)-—-
' 24 [t saj|o-we o O ‘::P*‘: Neoptera Polyneoptera ; * A
‘ A * o = 2 8:* E AEP =1| E
: AEp @B § TR S EESRSRTRN SRS 1
| _= Actinopterygii Mammalia
| | |
Hymenoptera ’ Diptera | Lepidoptera
(s) PC (S) ( (y)| |4xe-|O
o= o ’ (&—O—m) (s-y) oF
[A—O—(":];._-—I _— -E OO’:}‘.E M %O =a [ (m | |axO-|O-
»‘_O_C 2)( .‘O" hd A
(PEA) | | . (s) \

Toustou al., 2022 biological reviews

SAR

Alveolata Stramenopila

| |
Apicomplexa Ciliophora

eooonn/sonnl

Bacillariophy}a

B GIcNAC

@
[ GalNAc ® Glc
O

| HexNAc Gal
A Fuc O Hex
€ Neu5Ac @ Galf
<& NeuS5Gc Y Ara
GlcA Y Araf

<  HexA i\( Xyl

P Phosphate /\ dHex
PEA Phosphoethanolamine
AEP Aminoethylphosphonate
S Sulphate

Me  Methyl
Methylphosphate

PC Phosphorylcholine

P

UR 4358




GLYCOprotein A-glycosylation from non-life to eukaryotes: a Doctoral Network to expand

the knowledge on a ubiquitous posttranslational modification of proteins
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Phaeodactylum is producing identical oligomannoside N-
glycans as the ones synthesized by mammalian cells
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Phaeodactylum as a cell biofactory for the production of

biopharmaceuticals
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Production and characterisation of a human recombinant
antibody directed against the Hepatitis B virus antigen
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Issues with current conventional models biologics

Recombinant proteins are a fast-growing market, powering

innovations across an expanding range of industries.

Today's conventional production systems face critical limitations:
Research/

% Costs & accessibility
Cosmetic Recombinant Life sciences

Proteins High Environmental Footprint

=i, - /i % 2
ke N Al Risk of viral and endotoxin contamination

. ‘ ) @

Diagnostic Pharmaceutics



“alga

Our patented innovative solution : .
biologics
Phaeodactylum

Mammalian cells Bacteria )
tricornutum

Production of complex proteins
(e.g antibodies)

4-patent portfolio already
granted with extension in

Human like glycosylation . >
U different countries

built on 12+ years of
pioneering research by Muriel
Bardor and her team —
internationally recognized

X
X
Risk of contamination x x
X

X

Simplicity of culture media

Low production costs x

(@) SUSTAINABLE ™ s
*ﬂf DEVELOPMENT '-..cALS

DECENT WORK AND
ECONOMIC GROWTH




Production of microalgae based antibodies Yy clga
biologics

Rituximab:

= Lymphome non hodgkinien

= G6th cause of death in France,
= 6t antibody used worldwide
= Market of 7 milliards US$

httpS://www.Sciencesetavenir.fr

bl < Trastuzumab:
= Breast cancer
= 1/3 of cancers in females

= 4t antibody used worldwide
= Market of 7 milliards US$




Microalgae-based TrastuzumAb is as efficient as CHO-based - /cﬂgo
antibodies for research and diagnostic applications . blologics

FACS Western Blot
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E Microalgae-based Trastuzuma b
E Commerc ial Trastuzuma b produced in CHO cells

E Anti IgG alone

*Toustou/Salvetti et al., 2026 (in press in Plant Biotech Journal)
©2026 ALGA BIOLOGICS — PROPRIETARY



Microalgae-based TrastuzumADb is as efficient as CHO-based

antibodies for research and diagnostic applications
Validated for ELISA

“alga
biologics

N

POLY =-DTECH

Emission

Excitation

\ Acceptor |
g antibody
\ ,’/a-hlgG Flab')? p
Human IgG o T : . '
[Humsn g, ng/mil]
Bright-Dtech™
Donor antibody LOD =0,6 ng/mL -L0Q =26 ng/mL

“Working with Alga Biologics has been a great pleasure:
professionalism and scientific rigor were the order of the day.
The Trastuzumab antibody produced in microalgae was successfully integrated

into our detection tests dedicated to this target. It enabled us to generate data

and standard curves that could be used in diagnostic tests after clinical
validation.” Joan Goetz, eMBA, PhD, CEO of POLY-DTECH

©2026 ALGA BIOLOGICS — PROPRIETARY



Microalgae-based TrastuzumAb is as efficient as CHO-based m’/cﬂgo

antibodies for research and diagnostic applications biologics
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eRaclLeS

Specific staining of HER2+ human breast tumor Specific staining of HER2+ human stomach tumor
with microalgae-based TrastuzumAb* with microalgae-based TrastuzumAb*

*Toustou/Salvetti et al., 2026 (in press in Plant Biotech Journal)
©2026 ALGA BIOLOGICS — PROPRIETARY



Pharmaceutical applications: production of an antibody
targeting neuroblastoma

Solid tumor affecting 25,000 children worldwide every year
with an annual increase of +1,5% per year?

Currently, only 2 antibodies on the market produced
in mammalian cells (limited efficacy, high cost)

Survival rate < 50% 2

1 Tas et al., 2020 Eur J Cancer 47-55; 2 Dominique Valteau-Couanet et al., (2019) Medecine/Science

1-Lab

Finalist 2023

©2026 ALGA BIOLOGICS — PROPRIETARY



Microalgae-based DinutuximAb is able to bind specifically to g alga

neuroblastoma cells lines V. biologics
LAN-1 IMR-32
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LAN-1, established in 1977 from a bone marrow metastasis of a 2-year-old boy with stage IV neuroblastoma
IMR-32 neuroblast cells isolated from brain tissue that exhibits neuroblastoma

©2026 ALGA BIOLOGICS — PROPRIETARY



Microalgae-based DinutuximAb is able to degrade tumors /in vivo Y)?S‘Q‘CI .
IOIOQICS

g koK

150 - Bio I

*Ex¥

100+

Normalized tumor size (%)
N
-
|

Day 0 Day 3
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s  alga
biologics

On the way to industrialization
From 200 mL to 200L in three years

Purity: 99,8%
Culture chamber (> 100mL)  PBR (1, 10, 20 and 40L) PBR (200L)

~ Production and purification

Alga has successfully operated a 200L launching unit, allowing
commercialization of first products

|( Technology de-risked, yield improvement (600X) and scale-up proven @200L
|
!
|
|

- es - e-s = .



o/
Take home message OEQCI _
. blologics

Microalgae are able to produce correctly folded
antibodies that are as effective as CHO-based antibodies
for research, diagnostic and therapeutic applications

©2026 ALGA BIOLOGICS — PROPRIETARY
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They are supporting us

With the financial support from

Academic and Industrial
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