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Abstract: We isolated and characterized 11 microsatellite markers for Ovophis
okinavensis, a viperid species endemic to the Ryukyu Archipelago. These
markers showed polymorphism among 25 individuals from Okinawajima
Island. The number of alleles per locus was 3–11, and observed and expected
heterozygosity were 0.240–0.960 and 0.218–0.853, respectively. Cross-
amplification confirmed that at least seven out of the 11 microsatellite markers
were applicable to a putative relative, Trimeresurus gracilis. The markers
provided here are expected to be valuable for population- and/or individual-
level genetic studies of not only O. okinavenesis, but also its relatives.
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Introduction

Ovophis okinavensis is a short, stout-
bodied viperid snake that inhabits forest
areas, especially near streams, ponds, and
marshes, on many subtropical islands of the
Okinawa and Amami groups, Ryukyu Archi-
pelago, Japan. This snake is a typical ambush
forager and exhibits a foraging strategy that is
adjusted to spatial and temporal fluctuations
of the emergence of two frog species with
different breeding periods (Kadota, 2011).

* Corresponding author. Tel: +81–75–753–6129;
FAX: +81–75–753–6129;
E-mail address: kurita@zoo.zool.kyoto-u.ac.jp

The specialized foraging behavior together
with its broad geographic range suggests that
this snake has a heterogeneous population
structure. However, there are currently no
useful genetic markers (including those of the
relatives) to obtain fine-scale genetic informa-
tion on this species. Here, we report newly
developed 11 microsatellite primers of O.
okinavensis and examine the suitability of
these markers for Trimeresurus gracilis,
which is the putative sister taxon to O. okina‐
vensis (Castoe and Parkinson, 2006;
Malhotra et al., 2010).

Materials and Methods

We isolated microsatellite loci from ventral
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scale tissue samples from Okinawajima Island
snakes using the method slightly modified
from Glenn and Schable (2005). The detailed
methods for library preparation and primer
design are described in Kurita et al. (2013).
For amplification trials, 25 individuals of O.
okinavensis from the northern part of Okina-
wajima Island were used (DNA identification
numbers by Y. Kadota: 4, 100–102, 106, 107,
111, 114, 117, 128, 129, 133, 135, 138, 139,
145, 149, 151, 152, 154, 158, 164, 170, 175,
177). In addition, we tested cross-species
amplification of developed markers on four
individuals of T. gracilis from Taiwan (tempo-
ral specimen numbers by Ming-Chung Tu:
79804–805 and 79807–808). PCR amplifica-
tion was conducted using fluorescently (FAM,
HEX, NED) labeled M13(-21) universal
primers (Schuelke, 2000) with the TaKaRa Ex
Taq kit (Takara Bio, Otsu, Japan). Fragment
sizes were measured with GeneScan 400HD
ROX size standard (Applied Biosystems,
Foster City, CA, USA) on ABI 3130xl Genetic
Analyzer (Applied Biosystems) and analyzed
by the Peak Scanner software (Applied
Biosystems). Number of alleles (A), and
observed (HO) and expected heterozygosities
(HE) were calculated using GenAlEx 6.503
(Peakall and Smouse, 2006, 2012). Deviation
from Hardy–Weinberg equilibrium and link-
age disequilibrium between loci were tested
using GENEPOP 4.7.0 (Rousset, 2008). Null
allele frequency was estimated using CERVUS
3.0.7 (Kalinowski et al., 2007).

Results and Discussion

The characteristics of the 11 isolated micro-
satellite loci are summarized in Table 1. These
loci exhibited high or moderate allelic poly-
morphism in O. okinavensis. The number of
alleles per locus ranged from 3 to 11. The
observed and expected heterozygosity ranged
from 0.240 to 0.960 and from 0.218 to 0.853,
respectively. There was no evidence of devia-
tions from the Hardy-Weinberg equilibrium at
any locus and significant linkage disequilib-
rium at any pair of loci after the sequential

Bonferroni correction (Rice, 1989). The esti-
mated frequency of null alleles ranged from
–0.13 to 0.12. In T. gracilis, eight of 11 loci
were successfully amplified for all individuals
examined, and seven loci showed polymor-
phism. As such, the microsatellite markers
developed here will be useful for population-
and/or individual-level genetic studies of O.
okinavensis and its relatives, in the fields of
ecology and population genetics (e.g. popula-
tion structure, genetic variation, demography,
and relatedness analyses including paternity).
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