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2025: 300 billions of US$  (50% of the biopharmaceuticals)

Almost 90% of the therapeutic
applications in humans



5

Cloning of the 
genes of interest

P T

Transformation of 
PHAEO cells

Selection of the best 
producer clones

Accumulation in the culture 
media

Patented - 2 international and 1 european patents

Purification and 
characterization of the 
PHAEO-made product



6

1204
E

E

Q

Y

N

S

T

Y

R

E

E

Q

Y

N

S

T

Y

R

E

E

Q

Y

N

S

T

Y

R

E

E

Q

Y

N

S

T

Y

R

E

E

Q

Y

N

S

T

Y

R

Hempel et al., 2011; Hempel and Maier, 2012; Vanier et al., 2015; Vanier et al., 2018
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- AAP 2020 BiopNSE – Nouveaux Systèmes d’Expression -

Prestataire

PIA Grand défi « biomédicament : améliorer les

rendements et maîtriser les coûts de production »
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N-glycosylation site:     Asn-Xxx-Ser/Thr/Cys (Xxx≠Pro)
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C. rheinhardtii 

  

 

 

Native             Permethylated

Man5GlcNAc2-2AB

Dumontier et al., 2021, Carbohydrate polymers
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Table 1. Structure of oligomannosides N-linked to P. tricornutum proteins. 

Man-5 Man-6 Man-7A Man-7B Man-7C 

Man-8A Man-9Man-8B Man-8C
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Zhang et al., 2019 Frontiers in Plant Science
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