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FP20s Receptor Selectivity in vitro 
HEK-Blue hTLR4 cells (A) and hTLR2 (B) were treated with increasing concentrations of FP20−24, MPLA, LPS 
(100 ng/mL), and Pam2CSK4 (1 ng/mL) and incubated for 16−18 h. The 100% stimulation has been assigned 

to the positive control LPS (A) or Pam2CSK4 (B).  

FP20 Adjuvancy in vivo 

C57BL/6 mice were immunized with OVA formulated with or without MPLA, FP18, and FP20 as 

adjuvants. (A) Total antibody response to prime OVA immunization 21 days post immunization.  

FP20s Chemical Synthesis 

Overall yield: 28% 

Glyco-FP20s Receptor Selectivity in vitro 
HEK-Blue hTLR4 cells were treated with increasing concentrations of Glyco-FP, MPLA (1 μg/
μL), LPS (100 ng/mL)and incubated for 16−18h. The 100% stimulation has been assigned to 

the positive control LPS. 
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TLR4 Agonists as Vaccine Adjuvants  

FP20 FP21 

FP22 FP23 FP24 

A           Hek-Blue hTLR4 B          Hek-Blue hTLR2 The Scaffold: FP20 

        Hek-Blue hTLR4 

FP20Rha FP20Glc 

The Best: Glyco-FP20 

FP20Gal FP20Man FP20Lyx 

LPS E. coli Lipid A 

MPLA 

Subunit vaccines do not contain the whole pathogen but only a part of it: the 

antigen. This increases the vaccine safety but lowers their immunogenicity.  

Vaccine adjuvants are required to promote vaccine efficacy, by increasing the 

immune response. Monophosphoryl lipid A (MPLA), included in various vaccine 

formulations (e.g., Cervarix, Fendrix), is a clinically approved adjuvant whose 

mechanism of action is clearly identified. MPLA is an agonist of Toll-Like 

Receptor 4 (TLR4): its activity is due to the structural similarity to the lipid A 

portion of lipopolysaccharide (LPS), TLR4 natural ligand. Despite its widespread 

use, MPLA synthesis is challenging (≥25 steps, including stereoselective 

reactions), leading to elevated production costs (230 USD/mg in the american 

market).  

Furthermore, the exploration of possible modification on known agonists is 

pivotal in understanding TLR4 nature and activity. 

Achieving TLR4 agonism using smaller and simpler molecules than MPLA could 

be the key to more efficient and cheaper vaccines. 

FP20Rha adjuvant activity in OVA vaccination experiments  
C57BL/6 mice were immunized subcutaneously on days 1 and 21 with OVA formula-

ted with or without MPLA, and FP20Rha as adjuvants. Here shown is the total antibo-
dy response to boost immunization 42 days post immunization.  

The OK: FP200 

FP20Hmp Receptor Selectivity in vitro 
HEK-Blue hTLR4 cells were treated with increasing concentrations of FP20Hmp, MPLA (1 

μg/μL), LPS (100 ng/mL)and incubated for 16−18h. The 100% stimulation has been assigned 
to the positive control LPS. 

FP20Hmp adjuvant activity in OVA vaccination experiments  
C57BL/6 mice were immunized subcutaneously on days 1 and 21 with OVA formula-

ted with or without MPLA, and FP20Rha as adjuvants. Here shown is the total antibo-
dy response to boost immunization 42 days post immunization.  
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Activity of FP200 compounds in THP-1 Derived Macrophages (TDM).  
Differentiated THP1 X-Blue cells were treated with the shown concentrations of FP20, 

FP200 and MPLA and incubated for 16−18 h. MPLA and S-LPS (100 ng/mL) were used as 
controls. The 100% stimulation has been assigned to the positive control. Data are ex-

pressed as mean ± SEM of at least three independent experiments (treated vs non-
treated: *P < 0.05; **P < 0.01; ***P < 0.001; ****P < 0.0001) 

The Key Modification: 6-OH 

The Good: FP20Hmp 


