
Copyright WILEY-VCH Verlag GmbH & Co. KGaA, 69469 Weinheim, Germany, 2018.

Supporting Information

for Adv. Healthcare Mater., DOI: 10.1002/adhm.201800335

mRNA Delivery System for Targeting Antigen-Presenting
Cells In Vivo

Cristina Fornaguera, Marta Guerra-Rebollo, Miguel Ángel
Lázaro, Cristina Castells-Sala, Oscar Meca-Cortés, Victor
Ramos-Pérez, Anna Cascante, Núria Rubio, Jerónimo Blanco,
and Salvador Borrós*



mRNA Delivery System for Targeting Antigen-Presenting Cells (APC) In 

Vivo 

Cristina Fornaguera1,2, Marta Guerra-Rebollo3,4, Miguel Ángel Lázaro1, Cristina Castells1, 

Oscar Meca-Cortés3, Victor Ramos2, Anna Cascante1,2, Núria Rubio3,4, Jerónimo Blanco3,4, 

Salvador Borrós1,2,3* 

 

Supplementary information 

 

Figure S1: %GFP+ cells of: A – BEAS-2B as a common model cell line transfection of 

pGFP encapsulated in different kinds of OM-PBAE. H content is always 40%; and B – 

Macrophage and dendritic cell models (RAWS and JAWS respectively), transfected with 

mRNA encoding eGFP encapsulated in different kinds of nanoparticles. 

 

Prior to start the experimentation reported on the main article, a screening of the 

most appropriate formulations to transfect antigen presenting cells (APCs) was 

performed. Firstly, an easy-to-transfect cell line, BEAS-2B was selected, and the PBAE 



transfection capacity was tested using pGFP, as a more economic approach. In this 

experiment, KH nanoparticles aroused as the most efficient transfecting this cell line. 

In addition, to confirm that KH were the most efficient transfecting APC, in vitro 

experiments were repeated with the two formulations that worked better with pGFP, 

but in this case, using mRNA and models of dendritic and macrophages. It was 

confirmed that KH was the most efficient formulation for the transfection of mRNA in 

APCs, in vitro. 

 

 

Figure S2: Representative example of the plots obtained from the NTA 

measurements. a) Distribution of the nanoparticles diameters; b) Distribution of 

the nanoparticles diameters with the image and localization of each nanoparticle; 

c) Distribution of nanoparticle scattered intensity as a function of the diameter and 

d) 3D plot of the diameter vs concentration and intensity. 



 

Figure S3: Example of the NTA hydrodynamic diameter measurement (in nm) of 

the KH nanoparticles, before and after lyophilization. Note that the concentration 

is that of the measured sample, which has a 1/50 dilution as compared with the 

initial sample. 

  



 
Figure S4: In vitro transfection efficiency of model nanoparticles (RH) as a function of 

time, in ARPE cells. 
 
ARPE cells were transfected with RH (50% arginine + 50% histidine) PBAE 

nanoparticles, which were selected to study the stability of PBAE nanoparticles after 

being lyophilized. As shown in Figure S4, after three months (12 weeks), nanoparticles 

maintained their ability to transfect cells with an efficiency higher than 85%, 

independently on the storage temperature. It is fair to comment that the same study 

performed at 25ºC confirmed that nanoparticles are not stable at this temperature.  



 

Figure S5: % of PHCs in each organ of the total PHC/animal body; after 6h of 

nanoparticle administration; as a function of formulation administered. 

 

Figure S5 was performed to demonstrate that our nanoparticles (KH) accumulate 

preferentially in the spleen (80% vs 20% in the liver). 

 

 


