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INTRODUCTION

Non synonymous single nucleotide variants (nsSNVs) are caused by missense mutations, changes in one DNA base pair that result in the substitution of an amino acid in the protein made by a gene, and contribute to ̴ 80% of the total number of variants annotated as pathogenic. They are the most common type of variation among humans. Some amino acid substitutions are functionally neutral, however most of them may have different effects on protein structure and function and can be related to several diseases, in particular to cancer. Even if the available data on single amino acid substitutions are expanding rapidly, the knowledge of the possible disease association of nsSNVs and the molecular mechanisms of genetic disease is lagging due to the limited integration between experimental data and predictions because of the laborious and time consuming nature of experimental studies. 
This study is focused on the comparison of the structural, biochemical and biophysical parameters between wild-type proteins and their disease related variants. Site-directed mutagenesis has been used to produce recombinant mutant proteins in E. coli. We analyzed the effects induced by single amino acid substitutions on the poly (ADP-ribose) polymerase 3 (PARP3) protein and on human Frataxin (hFXN) by means of circular dichroism and fluorescence spectroscopy. PARP3 is a member of the PARP family that catalyses a post-translational modification of proteins involved in biological processes, such as transcriptional regulation, energy metabolism and cell death. hFXN is a nuclear-encoded protein implicated in Fe-S cluster biosynthesis and in iron and heme metabolism. 


METHODOLOGY AND RESULTS

PARP3
	In the laboratory of Francoise Dantzer we analyzed the impact of the PARP3 nsSNVs on the viability and proliferative capacity of human cancer cells. For this reason we used Quick Change Site-Directed Mutagenesis Kit (Stratagene) to obtain the PARP3 nsSNVs in the pEGFP vector. We selected variants of the catalytic domain (F440L) and of the flexible loop of the region of the protein that seems to be involved in the recognition of the DNA (P147T and G148D). MDA MB231 PARP3-/- cells and MDA MB436 PARP3-/- breast cancer cells were transfected with an empty vector (pEGFP), with the PARP3 wild-type (pEGFPhP3) and with two variants of the PARP3 WGR domain (pEGFPhP3-P147T, pEGFPhP3-G148D) and with one variant of the PARP3 CAT domain (pEGFPhP3-F440L).
The cell culture medium was changed 48 hours after transfection and the stable transfectants were selected with neomycin at 500 μg/ml and 250 μg/ml in MDA MB231 cells and in MDA MB436 cells respectively. Breast cancer cell lines were maintained in RPMI 1640 medium with 10% fetal bovine serum (FBS) and 1% gentamycin (Invitrogen) in a humidified incubator with 37°C and 5% CO2. 
The expression of the variants seems to be toxic for the cells, expecially in the case of the variants G148D and F440L in both cell lines.

hFXN
We selected eight hFXN variants associated to human carcinoma and annotated in the COSMIC database (D104G, A107V, F109L, Y123S, S161I, W173C, S181F and S202F) and we report the effect of these variants analysing the conformational stability and the protein folding behaviour compared with its wild type counterpart. We obtained soluble recombinant protein for wild type and mutants and we studied the consequences of the mutations on hFXN thermal and thermodynamic stability. We observed tertiary structure arrangements really similar respect to that of the wild-type protein. All the variants showed changes in thermal and thermodynamic stability with apparent Tm values ranging from 56.0 to 73.0°C and with a significant decrease in thermodynamic stability of 2–4 kcal/mol for most of the variants. 
In order to better understand the folding of human FXN in its wild-type form and its variants we resorted to perform kinetic experiments. The chevron plot of WT hFXN does not present a typical V-shape, in fact the arms of the plot deviate from linearity suggesting the presence of a more complex scenario.  
From the chevron plots obtained we realized that mutations inferred to the protein does not have any effect on the folding mechanism of hFXN.
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