ACTA ZOOLOGICA BULGARICA
Acta zool. bulg., 62 (1), 2010: 79-88

Allozyme Variation in Wild Rats Rattus norvegicus
(BERKENHOUT 1769) (Mammalia: Rodentia) from Turkey
Nuri Yiğit1*, Ercüment Çolak1, Şakir Özkurt2, Aydın Özlük3, Reyhan Çolak1, Nursel Gül1,
Fulya Saygılı1, Duygu Yüce1
University of Ankara, Faculty of Science, Department of Biology, Ankara, Turkey
University of Ahi Evran, Faculty of Education, Dept. of Primary Education, Kırşehir, Turkey
3
University of Hitit, Faculty of Science and Art, Department of Biology, Çorum, Turkey
1
2

Abstract:

The genetic diversity of 22 allozyme loci was investigated in 33 wild rat (Rattus norvegicus) specimens
from 4 sub-populations. Eight of the 22 loci (Pgm, Hk, Me-M, Ldh, α-Gpdh-1, α-Gpdh-2, Fum, Xdh) were
polymorphic. The level of genetic variation was measured by mean number of alleles per locus (A = 1.18),
percentage of polymorphic loci (P = 18.2), mean heterozygosity per locus observed (Ho = 0.007), and
mean heterozygosity expected under Hardy -Weinberg equilibrium (He = 0.057).
Mean FST value was 0.34, indicating 34% genetic variation and suggesting high-level differentiation between sub-populations of the Turkish wild rat. The number of migrants (Nm) was 0.48 and showed that
gene flow was relatively low between sub-populations. Even though a high level of genetic variation was
observed, the low Nm value and Ho could be evidence of the Wahlund effect or a genetic bottleneck for
the sub-populations. It is also suspected that there might be some factors preventing gene flow from the
sub-populations, which constitute their own genetic potential for new taxonomic units.
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Introduction
The wild rat Rattus norvegicus (BERKENHOUT 1769)
is distributed worldwide, is a well-known laboratory
rodent, and has been extensively used in experimental research (MUSSER, CARLETON 2005; KUMAR et al.,
2007). WATTS, BAVERSTOCK (1995) suggested that
murine rodents arose 20 million years ago (MYA)
in southern Asia, extensively expanded their range
by about 8 MYA, and much more recently spread to
continental Asia, reaching Europe early in the 18th
century (INNES 1990). INGRID et al. (1997) reported
that the overall degree of genetic variability in wild
rat remains unclear. SCHLICK et al. (2006) reported
that the entire mitochondrial genome available for

the genus Rattus was from 13 specimens of R. norvegicus, and of these only 3 were from wild specimens, the remainder coming from highly inbred
laboratory strains. More recently, phylogenetic and
dating analyses suggested that the oldest divergence
within the genus Rattus occurred ~ 3.5 MYA, and
that R. norvegicus diverged ~ 2.5 MYA within the
Asian Island/Southern Asian clade (ROBINS et al.,
2008). Although the wild rat remains very popular as
a laboratory animal, they are genetically less known
in the wild. Genetic diversity in the wild rat based
on allozymic markers was reported by SEROV (1972),
ERIKKSON et al. (1976), PASTEUR et al. (1982), BENDER
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