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Abstract:  
 
After screening different microalgae from their capacity to synthesize glycoproteins, we identified 
that the diatom Phaeodactylum tricornutum was able to synthesise hyman type N-glycans to its 
endogenous proteins. Therefore, we decided to demonstrate that is would be possible to use 
such microalgae as an alternative cell biofactory for the production of antibodies. As compared to 
mammalian cells as an expression system, the use of microalgae helps us to reduce the 
production costs of the antibodies while improving their quality and efficacy, thereby facilitating 
patient access to these innovative treatments. Moreover, this represents a sustainable way to 
produce antibodies as demonstrated through the production of glycosylated functional antibodies 
directed against viruses like Hepatitis B and Marburg viruses (Hempel et al., 2011; Hempel and 
Maier, 2012; Vanier et al., 2015; Hempel et al., 2017; Vanier et al., 2018). 
In this context, we created in November 2021, ALGA BIOLOGICS, a deeptech company that is 
producing antibodies for diagnostic and therapeutic purpose in microalgae like Phaeodactylum 
tricornutum. To achieve its first proof-of-concept at 200L scale, ALGA BIOLOGICS is currently 
producing an antibody directed against neuroblastoma, a pediatric cancer that affects 
approximately 25,000 young children worldwide. In this presentation, in vitro functional 
characterization of this microalgae-made monoclonal antibody will be presented. The company is 
supported in its ambition by the French government through the France 2030 program under the 
acceleration strategy for bioproduction and biotherapies and by the ADD (Aide au Développement 
Deeptech) from BPI France. 
 
Keywords: Microalgae, Bioproduction, Antibodies, Biologics, Sustainability 
 

References : 

Burel C., Ropitaux M., Lerouge P., Bardor M. (2025) Monoclonal antibodies produced in the diatom Phaeodactylum tricornutum are 

susceptible to serine proteases secreted in the culture medium. J Appl Phycol 37, 2339–2347. https://doi.org/10.1007/s10811-025-

03561-6. 

Dumontier R., Loutelier-Bourhis C., Walet-Balieu M.-L., Burel C., Mareck A., Afonso C., Lerouge P., Muriel Bardor M. (2021) 

Identification of N-glycan oligomannoside isomers in the diatom Phaeodactylum tricornutum, Carbohydrate Polymers, 259, 2021, 

117660, https://doi.org/10.1016/j.carbpol.2021.117660. 

Toustou C., Salvetti M., Bénard M., Fécourt C., Calbo S., Jouie K., Blanchard F., N’Zué C., Placines C., Badou T., Piton N., Lerouge 

P., Ludovic Galas3, Muriel Bardor (2026) Production of Functional Trastuzumab in Phaeodactylum tricornutum: Advancing 

Microalgae as Next-Generation Sustainable Antibody Biofactories, in press. 

Vanier G, Hempel F, Chan P, Rodamer M, Vaudry D, Maier UG, Lerouge P, Bardor M. Biochemical Characterization of Human Anti-

Hepatitis B Monoclonal Antibody Produced in the Microalgae Phaeodactylum tricornutum. PLoS One. 2015 Oct 5;10(10):e0139282. 

doi: 10.1371/journal.pone.0139282.  

Vanier G., Stelter S., Vanier J., Hempel F., Maier U.G., Lerouge P., Ma J., Bardor, M. (2018) Alga-Made Anti-Hepatitis B Antibody 

Binds to Human Fcγ Receptors. Biotechnol. J., 13: 1700496. https://doi.org/10.1002/biot.201700496  


