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New Zootoca vivipara (Lichtenstein, 1823) haplogroup in the Carpathians
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The Eurasian common lizard, Zootoca vivipara
(Lichtenstein, 1823), is the lizard with the largest
distribution area on Earth (Guillaume et al. 1997).
Its chromosome and genetic structure have been
studied since the end of the 20th century and sev-
eral overviews discussed the geographical distri-
bution of the different chromosomal forms and
haplogroups (Kupriyanova & Rudi 1990, Kupri-
yanova et al. 2006, Heulin et al. 1999, 2011, Od-
ierna et al. 1993, 1998, Surget-Groba et al. 2001,
2006). In 2011 we started a systematic investiga-
tion of the phylogeography of the populations dis-
tributed in the Carpathian Basin, where the karyo-
type and genetic diversity of the species are con-
siderably high (Crnobrnja-Isailovic & Aleksic
2004, Kupriyanova & Rudi 1990, Kupriyanova et
al. 2006, Odierna et al. 1993, 1998, 2004, Surget-
Groba et al. 2006). As a next step, after studying
Hungarian populations (Velekei et al. 2014), the
systematic investigation was continued in differ-
ent lowland and mountain ranges in Romania.

Small tissue samples were collected (and stored in 95%
ethanol) from 161 individuals from 18 locations during
fieldwork in 2002-2003. Total DNA was extracted from
the samples with Sigma GenElute Genomic DNA Kit, us-
ing manufacturer’s protocol. A partial sequence (appr.
400 bp) of the protein encoding cytochrome b was se-
lected for the phylogenetic analysis as target gene. The
primers MVZ04 and MVZ05 (Smith and Patton, 1991)
were used to amplify the cytochrome b region. The poly-
merase chain reaction (PCR) was performed with the fol-
lowing conditions: starting denaturation step of 3 min at
94 °C, followed by 35 cycles of 30 s denaturation at 95 °C,
annealing at 50 °C for 60 s, extension at 72 °C for 30 s, and
the final extension was conducted for 10 min at 72 °C. The
alignment of the cytochrome b sequences was performed
with ClustalX (Thompson et al., 1997) and corrected by
eye. The recognized clades including several haplotypes
were estimated in the MEGA software package (version
6.06, Tamura et al.,, 2013). The genetic relationship be-
tween the haplotypes was inferred by maximum likeli-
hood analysis with the bootstrap method, Hasegawa-
Kishino-Yano model parameter using 1000 replications.

Homologious sequences of two Lacertid species, Podarcis
muralis (accession number: AY714980, Surget-Groba et al.
2006) and Lacerta bilineata (accession number: AY714981,
Surget-Groba et al. 2006) were downloaded from Gen-
Bank and were used as outgroups. All sequences of the
new haplotypes have been deposited in GenBank (Gen-
Bank accession numbers KP881723-KP881727).

The Carpathian Basin is an area with considerable
diversity among Z. vivipara populations including
four haplogroups from four clades (Crnobrnja-
Isailovic & Aleksic 2004, Surget-Groba et al. 2006),
but within the Carpathian Mountain range itself,
the distribution pattern was relatively simple
with the VB haplogroup present in the north in
Poland and Slovakia and the VU haplogroup - in
the middle and the south in Romania (Horvéthova
et al. 2013, Surget-Groba et al. 2006, data from this
study) (Fig. 1.). In a recent review of the biogeog-
raphy of the species Heulin et al. (2011) suggested
a north-south corridor of the VB haplotype across
eastern Hungary and western Romania connecting
populations in the Balkans to the main distribu-
tion area in the north in Slovakia and Ukraine.
Similar to the results of the earlier investigation of
Velekei et al. (2014), this study did not find evi-
dence for this hypothesis. On the other hand, in
neighbouring regions south and southwest of Bra-
sov (Fdgaras Mountains and Predeal) new haplo-
types were detected. According to the maximum
likelihood analysis they belong to a new, previ-
ously undescribed presumably ancient hap-
logroup with the closest relationship to the ovi-
viparous OS haplogroup (clade A) (from the pre-
viously described haplogroups (Fig. 2.)). This may
strongly influence our present knowledge on the
phylogeography of Z. vivipara. As the closely re-
lated Z. v. carniolica (clade A) represents a distinct
evolutionary unit, with a presumably long-term
evolutionary history of separation (Cornetti et al.
2014), the newly discovered Carpathian popula-
tions also occurring at high altitudes may also
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Figure 2. Maximum likelihood consensus tree of all pre-
viously described Zootoca vivipara clades and the results
of this study (Letters indicate sampling locations as BR=
Broscauti, FM= Fadgaras Mountains, FR= Frumoasa,
LSA= Lacul Sfanta Ana, GM= Gurghiu Mountains, SM=
Semenic Mountains, TM= Tibles Mountains, BM=
Bucegi Mountains, SDV= Stana de Vale).
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Figure 1. Genetic structure of the viviparous lizard (Zo-
otoca vivipara) in the eastern part of the Carpathian
Mountains and neighbouring areas (BG= Bulgaria, Hu=
Hungary, MD= Moldova, MK= Macedonia, PL= Po-
land, RO= Romania, SK= Slovakia, SRB= Serbia, UA=
Ukraine, 4= VB haplogroup (Clade E, viviparous), e=
VU haplogroup (Clade D, viviparous), *= new hap-
logroup (reproduction mode unknown); black symbols
are the results of this study).

need special conservation attention due to their
genetic distinctness.
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