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Abstract: 

The metabolic plasticity and mitochondrial func-

tionality are crucial factors in tumorigenesis and 

response to anti-cancer therapy making the mi-

tochondrion an attractive target for innovative 

anticancer therapies (1-2). Several bioactive 

molecules have been developed to modulate/per-

turbe mitochondrial activity with the final aim of 

introducing alternative cancer treatment strate-

gies. However, the efficacy of these biomole-

cules depends on their accumulation within mi-

tochondria at the right dose, while preserving 

their activity (3). With this intent, nanovectors 

can be tailor-made to target mitochondria, to de-

liver these molecules sub-cellularly and there-

fore improve their bioavailability while reducing 

their off-target toxicity (4). Our team has devel-

oped a major interest for the mitochondrial im-

port machinery AIF/CHCHD4, which regulates 

the mitochondrial import of proteins involved in 

cell survival and regulation of apoptosis, repre-

senting a potential therapeutic target in oncology 

(5). A peptide able to inhibit the in vitro interac-

tion of AIF/CHCHD4 was identified by our team 

and represents a novel biomolecule with poten-

tial anticancer activity (6). Since this peptide is 

fragile, highly hydrophilic and negatively 

charged, two innovative nanovectors are devel-

oped in our laboratory with the aim of preserving 

the peptide’s in cellulo functionality, while fa-

voring its sub-cellular localization in the mito-

chondrion. The first strategy uses a classical  lip-

osomal-based system (Figure 1a). The second 

one is based on an  innovative approach, using 

Fluorescent nano-diamonds (FND) for the track-

ing of the nanosystem down to the mitochon-

drion (Figure 1b).  Five liposome formulations 

were prepared and characterized for their size, 

stability, release kinetics and cellular uptake. A 

chemical molecule with mitochondria tropism 

was grafted on the surface of these nanocarriers. 

The most promising liposomal formulation pre-

sented a size of ~200 nm with a homogenous dis-

tribution and a loading capacity of the peptide of 

~20%. The peptide release kinetics was sus-

tained over 72h in buffer conditions. In parallel, 

the FND nanovector was loaded with the thera-

peutic peptide and functionalized with the mito-

chondria targeting peptide. The loading efficacy 

of the therapeutic peptide is 30% obtained after 

purification and the addition of the targeting pep-

tide stabilized the complex, which tends to ag-

gregate when in presence of the therapeutic pep-

tide alone.  We are now validating the mitochon-

drial localization of the nanovectors with imag-

ing and biochemistry analysis. The study of the 

impact of AIF/CHCHD4 inhibition on the meta-

bolic plasticity and survival of cancer cells is 

also under study.  

 

 

 

 

 

 

 

Figure 1. Schematic representations of two nanovectoriza-

tion approaches for targeted delivery of the inhibitory pep-

tide to mitochondria. (a) Liposome-based formulation en-

capsulating fluorescently labeled peptide and a mitochon-

dria-targeting moiety. (b) Functionalized fluorescent 

nanodiamonds (FNDs) used to encapsulate the bioactive 

peptide and target mitochondria. Each approach offers dis-

tinct advantages and challenges in achieving efficient deliv-

ery to the mitochondrion. 
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