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DNA extraction, amplification and sequencing 

DNA extraction was performed following Ziętara et al.
1
. We added 5 µL of a double 

concentrated lysis solution containing a final concentration of 1x PCR (Eurogentec), 0.45% 

Tween 20 (Merck), 0.45% NP40 (Calbiochem) and 60 µg.L
−1

 proteinase K (Sigma). 

Enzymatic digestion was carried out at 65 °C for 25 min, followed by inactivation of the 

enzyme at 95 °C for 10 min. As this method did not always prove successful, alternatively the 

digestion was prolonged to 120 min, intermitted halfway by vortexing the sample, with 

subsequent inactivation of proteinase for 25 min. Polymerase Chain Reaction (PCR) was 

performed with a GeneAmp PCR system 2700 thermocycler (Applied Biosystems). The 

reaction mix contained 2.5 µL of 10x PCR buffer (Eurogentec), 2.5 µL of 2 mM dNTPs 

(Thermo Scientific), 1 or 0.75 µL of 50 mM MgCl2 (Eurogentec), 0.2 µL of 5 U/µL Taq 

Silverstar Polymerase (Eurogentec), 1 µL of each primer (20 µM) (Eurogentec) and 1 µL of 

template DNA, topped up with milli-Q H2O to a total volume of 25 µL. Nuclear primers used 

were ITS1A (5′-GTAACAAGGTTTCCGTAGGTG-3′) and ITS2 (5′-

TCCTCCGCTTAGTGATA-3′)
2
. This combination spans the entire first and second internal 

transcribed spacers (ITS-1 and ITS-2) and intervening 5.8S rDNA. When unsuccessful, nested 

PCR was performed using internal primer ITSR3A (5′-GAGCCGAGTGATCCACC-3′)
2
 



together with ITS1A, thus amplifying the ITS-1 fragment. Following initial denaturation for 3 

min at 96 °C, samples were subjected to 35 or 40 cycles of 50 s at 95 °C, 50 s at 52 °C (50 °C 

for nested PCR) and 50 s at 72 °C. After a final elongation of 7 min at 72 °C, samples were 

cooled to 4 °C. To amplify the mitochondrial cytochrome oxidase c subunit I gene (COI), the 

primers ASmit1 (5’–TTTTTTGGGCATCCTGAGGTTTAT–3’)
3
 and Schisto3 (5’–

TAATGCATMGGAAAAAAACA–3’)
4
 were used, replacing the latter by ASmit2 (5’–

TAAAGAAAGAACATAATGAAAATG–3’)
3
 in a nested PCR when necessary. The 

composition of the PCR reaction mix was identical to the one used for the nuclear marker, 

except that the quantity of MgCl2 was kept at 1 µL. The PCR protocol for COI comprised an 

initial denaturation at 95°C for 5 min, 40 cycles of 1 min at 94°C, 1 min at 50°C and 1 min at 

72°C, followed by a final elongation for 7 min at 72°C and cooling to 4°C. PCR products 

were purified with NucleoFast 96 PCR (Macherey-Nagel) or with a GFX PCR DNA and Gel 

Band Purification kit (GE Healthcare), according to the manufacturers’ guidelines. The Big 

Dye Terminator v.3.1 sequencing protocol (Applied Biosystems) was applied at 1/8 dilution 

for sequencing, with the same primers as in the amplification protocol. Products were run on 

an ABI PRISM 3130 Avant Genetic Analyser automated sequencer (Applied Biosystems).  
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