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Abstract: The therapies currently in use for respiratory infections (vaccination and 

antibiotics) have several limitations and are often not very effective. An alternative 

strategy could be exploiting one or more components of pulmonary surfactant, a lipo-

protein mixture that reduces the alveolar surface tension and plays a defensive role 

against pathogens. Among all, the administration of protein D (SP-D) seems to be a 

promising approach. SP-D can arrange into different multimeric forms (trimer, 

dodecamer and fuzzy ball, the most frequent) and is involved in:  

1) pathogens elimination (by agglutination or opsonization);  
2) immunomodulation. SP-D could exert both anti-inflammatory (physiological 
condition) or pro-inflammatory activity (under specific stimuli).  
Since the pathogens removal, as well as the anti-inflammatory action, is promoted by 
high molecular weight rearrangements, a strategy for improving SP-D applicability 
could be the conjugation of the protein to nanoparticles (NPs).  
 
On this basis, the aim of the present project is the development of highly compatible 
liposomes (mainly composed by a lipid of the pulmonary surfactant) functionalized with 
a human recombinant form of SP-D in order to obtain nanoconjugates mimicking the 
fuzzy balls structure. For this purpose, the possibility to exploit an oriented conjugation 
based on the reaction between the maleimide group of a lipid and the SH group of Cys 
at the N-terminal domain of the protein, was explored. Liposomes preparation occurred 
with the microfluidic system followed by concentration and purification processes, and 
all the steps were properly optimized. Dynamic light scattering analysis and 
nanoparticle tracking analysis were carried out to characterize NPs obtained and then 
nanoconjugation was performed. Finally, nanoconjugates activity was tested by 
bacterial agglutination assays on E.coli (DH5α): conjugated SP-D showed an 
agglutination effect similar to the soluble form. 
 
In conclusion, we managed to set up a new nanoconjugation strategy, to optimize a 
protocol for liposomes preparation, concentration, purification and to demonstrate that 
SP-D maintains its function in the nanoconjugated form.  
 
As future perspectives, it is intended to test nanoconjugates also on viral models and 

to evaluate their immunomodulatory activity in immune system cells. 
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