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Speleomantes captured inside the mine. Using a scalpel, we 
removed about 10 mm of the tail tip, placed it in a 2-ml 
plastic tube filled with absolute ETOH right after the cut. 
Before each cut, the scalpel was held over a flame until it 
became red hot; this ensured thorough sterilization and an 
easy cut. Total DNA was isolated from the tissue sample 
according to a slightly modified CTAB protocol (Doyle 
& Doyle 1987). Two mitochondrial regions of the genes 
cytochrome-b (cytb) and NADH dehydrogenase subunit 2 
(ND2) were amplified using the primers and PCR condi-
tions as reported in Cimmaruta et al. (2015). PCR prod-
ucts were submitted to Macrogen Inc. (www.macrogen.
com) for purification and sequencing. Electropherograms 
were visually checked and the obtained sequences were 
deposited in GenBank (accession number MZ666133). A 
524-bp fragment of the nuclear gene sodium–calcium ex-
changer (NCX1) was also sequenced using the primers 
NCX1_F (5’-GACTGTCTCCAACTTGACCTTGAT-3’) 
and NCX1_R (5’-CTTTGAGGATTCTGGCCATGT-3’), 
as originally reported in Roelants et al. (2007). PCR re-

actions were performed according to Rovito (2010), in a 
total volume of 25 μl, containing 1 unit of Taq DNApoly-
merase (Promega), 1 unit of reaction buffer 10X, 2.5 μl of 
MgCl2, 0.2 μl of dNTPs, 0.2 of each primer, and 2 μl of 
DNA template. Thermal cycling conditions were the fol-
lowing: initial denaturation at 94°C for 5 minutes, followed 
by 35 cycles at 94°C for 30 s, 1-minute annealing at 51°C, 
1-minute elongation at 72°C, and final elongation for 10 
minutes at 72°C. The obtained sequences were deposited 
in GenBank (accession numbers MZ666135–MZ666137). 
The analyzed NCX1 fragment was used to confirm the mi-
tochondrial taxonomic assignment of the samples since it 
showed two diagnostic SNPs (positions 3 and 192) between 
the three mainland species of Speleomantes: TC S. strinatii, 
TT S. ambrosii, CT S. italicus. To assign the obtained se-
quences to a species of Speleomantes, concatenated mito-
chondrial haplotypes were compared to those of the three 
mainland species: S. strinatii, recovered from Cimmaruta 
et al. (2015); S. italicus and S. ambrosii ambrosii, recovered 
from Lucente et al. (2016), with S. imperialis and S. supra

Figure 1. (A) Phylogenetic relationships between S. italicus, S. ambrosii and S. strinatii from concatenated sequences of cytb and ND2. 
Neighbor Joining tree; bootstrap values above 85% are shown on each node. The Sardinian species S. supramontis and S. imperialis 
serve as outgroups. (B) Median-joining network including 194 sequences of S. strinatii from Cimmaruta et al. (2015) and the 31 se-
quences from the Pyrenees analyzed in this study (squared). Haplogroups A1–4 and B1–3 are named and coloured as in Cimmaruta 
et al. (2015). (C) An individual from the introduced Pyrenean population (Lunghi et al. 2020b). (D) An individual from the identified 
source population located in the southern part of Genoa Province (Lunghi et al. 2021); the dorsal pattern is similar to that from the 
Pyrenean population (Lunghi et al. 2020b).
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