Microsatellites loci reveal heterozygosis and population structure in
vampire bats (Desmodus rotundus) (Chiroptera: Phyllostomidae) of Mexico
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Abstract: A limited number of studies have focused on the population genetic structure of vampire bats
(Desmodus rotundus) in America. This medium-sized bat is distributed in tropical areas of the continent with
high prevalence in forested livestock areas. The aim of this work was to characterize the vampire population
structure and their genetic differentiation. For this, we followed standard methods by which live vampires
(caught by mist-netting) and preserved material from scientific collections, were obtained for a total of 15 different locations, ranging from Chihuahua (North) to Quintana Roo (Southeast). Tissue samples were obtained
from both live and collected animals, and the genetic differentiation, within and among localities, was assessed
by the use of seven microsatellite loci. Our results showed that all loci were polymorphic and no private alleles
were detected. High levels of heterozygosis were detected when the proportion of alleles in each locus were
compared. Pairwise FST and RST detected significant genetic differentiation among individuals from different
localities. Our population structure results indicate the presence of eleven clusters, with a high percentage of
assigned individuals to some specific collecting site. Rev. Biol. Trop. 62 (2): 659-669. Epub 2014 June 01.
Key words: heterozygosity, México, microsatellite, population structure, vampire bats.

Phyllostomid bats are often abundant
and widely distributed in the tropical and
subtropical areas of America, seemingly due
the evolutionary origin of the group and its
local adaptations to appropriate tropical habitats (Wetterer, Rockman, & Simmons, 2000).
Some phyllostomid species are more tolerant
to human disturbance and extreme conditions
of fragmented habitats, these species are adapted to a semi-natural matrix (a mix of original
habitat with different levels of human induced
disturbance), and may function as a measure of
habitat integrity (Medellín, Equihua, & Amin,
2000). Several authors evaluated the ecological
role of phyllostomid bats as indicators of habitat disturbance (Johns, Wilson, & Pine, 1985;
Fenton et al., 1992; Medellín, et al., 2000),

showing how some phyllostomids are linked to
human disturbances. For instance, the Jamaican fruit-eating bat (Artibeus jamaicensis) is
a common component of the urban fauna in
tropical Middle America. Similarly, the high
abundance of vampire bats (Desmodus rotundus) has been linked to the growth of livestock
production (Medellín et al., 2000).
The genetic structure of wild animals
reveals information about population size, dispersal, reproductive success, mating system,
relatedness, among much other potential information (Kerth, Safi, & König, 2002). Locally
abundant populations are expected to maintain
high levels of gene flow, augmented genetic
diversity, and to have high genetic divergence when compared to geographically distant
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populations. Genetic structure is defined as
genetically differentiated populations due to
physical barriers to migration combined with
the dispersal ability of the species. Species with
limited dispersal abilities show more population structure than species with greater dispersal abilities (Storz, Bhat, & Kunz, 2001; Chen,
et al., 2010). High bat vagility is expected
when competition for local resources is high,
allowing individuals to commute large distances (Chen et al., 2010). However, vampire bats
(D. rotundus) are not limited by scarce food
availability due to the introduction of cattle in
tropical areas (Lee, Papes, & Van Den Bussche,
2012). Landscape structure may play an important role in the genetic diversity and local gene
flow of species, but has been probed that D.
rotundus accomplishment high densities on
patchy habitats especially influenced by cattle
density and remains of original vegetation (Lee
et al., 2012). Thus, differences in genetic structure among populations of vampire bats may
depend upon the geographic scale of the study,
and on local factors that allow/restrict gene
flow of the species.
The vampire bat is a widely distributed species, ranging from Northern Mexico
to Northern Chile and occupying the entire
Amazon basin (Greenhall, Joermann, & Schmidt, 1983). Vampire bats live in colonies that
generally consist of hundreds of individuals;
females form long-lasting associations by sharing food with their roostmates (Wilkinson,
1985a). Additionally, self-grooming and social
grooming has been reported in colonies of
vampire bats occupying hollow trees, and this
behavior correlates with the ectoparasite load
of each individual but does not have a genetic
component (Wilkinson, 1986). Some colonies
are composed by dominant males and fewer
unrelated females, resembling a social structure of polygamy (Wilkinson, 1985b). Vampire
bats from different geographic mtDNA clades with the biogeographic pattern revealing
strong population structure suggesting the possibility of cryptic species (Martins, Ditchfield,
Meyer, & Morgante, 2007). Martins, Templeton, Pavan, Kohlbach, and Morgante (2009),
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examined vampire bats samples from Central
America and Brazil by using mitochondrial
and nuclear markers. Their results revealed
geographical structure with a historical scenario with mtDNA but no phylogeographic
structure with nuclear markers and suggested
that these contrasting patterns are compatible
with complete isolation in Pleistocene refuges. Although these previous works examined
genetic diversity in vampire bats populations
in different regions, they did not study genetic
structure and genetic diversity in the Northern
most range of its distribution.
We studied the vampire bat population
genetics to evaluate genetic diversity, genetic
structure and genetic divergence among different populations along its distributional range
in Mexico. Our objective was to show that
genetic diversity and structure of vampire bat
populations are linked to the collecting site and
limited migrations, with a null impact at larger
scales because vampire bats do not perform
broad migratory movements. We analyzed the
genetic diversity of vampire bat populations
and evaluated our results. We hypothesized
genetic population structure with a high percent
of assigned individuals to some specific areas.
We show that vampire bats can benefit with
human disturbance in the context of genetic
diversity by presenting our data in different
quantitative ways.
MATERIALS AND METHODS
Sampling collection and DNA extraction: Wing samples were obtained from 15
different locations in Mexico between 2005
and 2010. For some locations at least 10 individuals were captured, but for some others,
tissues were donated by established collections
(Fig. 1). For this, we mist-net different ecosystems in the selected localities, for a sampling
effort of 4 to 5 nights per locality, and of five
hours (from 19:00 to 24:00hrs). Specifically,
vampire bats were collected, using mist nets set
among different habitats of the same locality (e.
g. tropical deciduous forest (n=7), or forested
cattle area (n=8). Mist nets were placed three
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Fig. 1. Geographic location of each collecting site of vampire bats (Desmodus rotundus) in México.
Dots represent the 15 collecting sites:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Localities
Chihuahua, San Ignacio
Durango, El Salto
Nayarit, Jalcotán
Jalisco, José María Morelos
Colima, Tecomán
San Luis Potosí, Ciudad Valles
Guanajuato, Misión de Chichimecas
Querétaro, Jalpan de Serra
Edo. Mex, Zacazonapan
Morelos, Mazatepec
Guerrero, Tres Palos
Veracruz, Tierra Blanca
Oaxaca, Tuxtepec
Chiapas, Tapachula
Quintana Roo, Javier Rojo Gómez

consecutive nights at each locality. Captured
individuals were considered to be adults when
the wing epiphyses were completely ossified,
and to be juveniles when the joints were cartilaginous. Standard morphological measurements
were taken to corroborate this classification.
A spring scale (exact to 0.1mm) was used for
body mass; and a mechanical caliper (exact to
0.1mm) was used for total length and forearm
length measurements. Wing samples were
collected and stored in ethanol (96%) at -70°C;

Latitude
26˚49’57” N
23˚46’95” N
21˚28’36” N
19˚40’09” N
18˚53’46” N
22˚01’16” N
21˚18’19” N
21˚12’23” N
19˚04’09” N
18˚43’52” N
16˚49’19” N
18˚26’42” N
18˚04’27” N
14˚54’01” N
18˚15’59” N

Longitude
107˚56’39” W
105˚20’45” W
105˚00’52” W
105˚11’00” W
103˚53’39” W
99˚00’00” W
100˚31’30” W
99˚28’33” W
100˚14’44” W
99˚20’31” W
99˚46’46” W
96˚19’51” W
96˚05’55” W
92˚13’04” W
88˚40’43” W

Attitude (meters)
390
2 544
496
45
29
191
2 000
792
1 405
964
12
51
38
189
45

after this procedure bats were marked with
gentian violet and released. Whole genomic
DNA was extracted following instructions of
the Qiagen protocol (Blood and Tissue Kit, Cat
No. 69504). Quality of DNA was assessed by
1% agarose gel electrophoresis in combination
with molecular weight standards.
Microsatellite genotyping: We used
seven dinucleotide microsatellite loci designed
specifically for D. rotundus (Piaggio, Johnston
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& Perkins, 2008). PCR conditions consisted
of an initial denaturation at 95°C for 10 min,
followed by 30 cycles at 94°C for 30s, Ta for
45s (see original for each primer), and 72°C
for 45s, and a final extension of 72°C for 10
min. All reactions were performed in a Perkin Elmer 9700 Thermalcycler. Amplification
of microsatellites was carried out in a 15µL
volume containing 30ng of DNA, 0.2µM of
each primer, 0.2µM of dNTP´s, 1x Taq buffer
(1.5µM of MgCl2, 10mM of Tris-HCl, 50mM
of KCl), and 0.75U of Taq polymerase. Analysis was performed on an ABI Prism 3100
Genetic Analyzer. Analysis of computer generated results was executed using the GeneScan
(version 2.1) software and final allele-sizing
was done with the ABI Genotyper package
(version 2.1).
Allelic frequencies, F statistics (Weir,
1996), RST (Rousset, 1996), Hardy-Weinberg
equilibrium, and genotypic disequilibrium
among all loci pairs, as well expected and
observed heterozygosities were estimated using
the software program GENEPOP 3.1b (Raymond & Rousset, 1995) and ARLEQUIN v
3.0 to estimate pairwise statistics (Excoffier,
Smouse & Quattro, 1992). We also estimated
allelic richness and private allele richness with
correction for sample size through rarefaction
using the software HP-RARE (Kalinowski,
2005). The software MICROCHECKER (Van
Oosterhout, Hutchinson, Willis, & Shipley,
2004) was used to test for the presence of null
alleles through the Brookfield method (Brookfield, 1996). Genetic structure was examined
using AMOVA in ARLEQUIN V 3.0 (Excoffier
et al., 1992; Excoffier, Laval, & Schneider,
2005), with 1 000 repetitions and confidence
intervals based on 20 000 repetitions. We also
used SAMOVA ver. 1.0, which considers spatial information, to obtain the locality of groups
that maximize the cluster value and better
explain the distribution of the genetic variance
(Dupanloup, Schneider, & Excoffier, 2002).
To examine levels of genetic divergence,
POPULATIONS Version 1.2.28 (O. Langella, Centre National de la Recherche Scientifique, Laboratoire Populations, Génétique
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et Evolution, Gif sur Yvette; HYPERLINK
“http://www.cnrs-gif.fr/pge/bioinfo/populations” http://www.cnrs-gif.fr/pge/bioinfo/populations) was used to generate a Nei’s standard
genetic distance matrix (Saitou & Nei, 1987).
To determine the degree of population genetic
structure, we used the program STRUCTURE
Version 2 (Pritchard, Stephens, & Donnelly,
2000). This program uses Bayesian analysis
to cluster individuals into subpopulations (K)
with no prior information as to known populations. In this case, 100 000 MCMC repetitions
following a 100 000 burn-in period was used
and run ten times independently for K=1 to 10.
An admixture model was used and correlated
allele frequencies were assumed. The mean
posterior probability was calculated for each
set of ten runs of K and used to determine
an optimal K.
RESULTS
Sampling collection data: We collected
181 vampire bats from 15 different localities
in Mexico. Vampire bats were more frequently
captured in forested cattle than in tropical
deciduous forest areas (paired t-test, t=0.72,
p<0.05). Our samples of adult vampire bats
showed no deviation from a 1:1 sex ratio (two
tailed binomial test, females=85, males=96;
p=0.89). Adults did not vary in size according
to their sampled locality. Neither length of
forearm or body mass differed among the 15
localities (one-way ANOVA, F=6.22, d.f.=14,
p>0.05 for length of forearm, F=5.81, d.f.=14,
p>0.05). Reproductive condition of males
showed scrotal testes, but female pregnancy
was infrequently reported.
Microsatellite data results: We detected
221 alleles for the seven nuclear microsatellite
loci. All loci were polymorphic (range between 23-36 alleles per locus) for all localities.
No null alleles or linkage disequilibrium was
detected. All localities no presented deviations
from HWE (Table 1). Observed heterozygosity was similar than expected heterozygosity for all populations. For almost all loci,
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TABLE 1
Descriptive statistics for each population including range of alleles, expected heterozygosity (HE),
and observed heterozygosity (HO), sample size (N)
Locality
VER
OAX
QRO
GRO
CHIS
Q. ROO
MOR
S.L.P.
GTO
EDO. MÉX
CHIH
COL
DGO
JAL
NAY

HO
0.66
0.66
0.57
0.71
0.62
0.71
0.61
0.57
0.57
0.64
0.64
0.60
0.52
0.65
0.60

HE
0.60
0.62
0.59
0.69
0.62
0.71
0.77
0.52
0.56
0.72
0.64
0.60
0.45
0.67
0.64

Statistics
Allele Range
p value
85-125
1.00
99-133
0.94
99-152
1.00
88-145
0.75
79-296
0.94
113-224
0.83
111-226
0.51
88-274
1.00
76-272
0.87
110-226
0.76
141-215
1.00
116-234
0.72
136-218
1.00
120-236
0.81
125-236
0.73

Fis
0.0259
-0.0103
-0.021
0.0058
0.0338
0.03254
0.0705
0.0615
-0.0224
0.066
-0.0238
0.081
-0.0234
0.001
0.037

N
12
11
15
10
11
13
12
12
11
15
13
13
9
14
10

Localities: Veracruz (VER), Oaxaca (OAX), Querétaro (QRO), Guerrero (GRO), Chiapas (CHIS), Quintana Roo (Q. ROO),
Morelos (MOR), San Luis Potosí (S. L. P.), Guanajuato (GTO), Estado de México (EDO. MÉX), Chihuahua (CHIH),
Colima (COL), Durango (DGO), Jalisco (JAL), and Nayarit (NAY).

the number of heterozygotes was higher than
homozygotes (Mann-Whitney U-test, U=4.78,
p<0.05, Fig. 2). Subsequent multiple comparison showed no difference for two loci (B10F_
E01R and D06F_D06R), but a significant

differences among homozygote/heterozygote
relationship on the rest.
Morelos was the population with the highest allelic richness (28±0.45) and genetic
diversity (0.73±0.12), followed by Estado de

Fig. 2. Frequencies of homozygous/heterozygous alleles represented for the seven loci. Locus B10F_E01 (1—N=41), locus
B11F_B11R (2—N=29), locus D06F_D06R (3—N=41), locus G10F_B03R (4—N=44), locus H02F_C03R (5-N=39), locus
C11F_C11R (6—N=41), and locus D02F_D02R (7—N=41). Number of total alleles presented in each locus is showed in
parenthesis after locus number.
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México and Guerrero. Durango was the population with the lowest allelic richness (14±0.73)
and genetic diversity (0.12±0.07), followed by
San Luis Potosí. Several private alleles were
found among different populations.
The 27% of pairwise RST comparisons
were significant (RST>0; p<0.05), with the
highest genetic differentiation between Chihuahua and Quintana Roo populations (1.00)
and the lowest significant value between Morelos and Estado de México populations (0.06)
(Table 2). Chihuahua and Durango in the
North, and Quintana Roo in Southeastern, were
the populations that showed the greatest genetic differentiation from the rest of the populations. FST comparisons, 15 % were significant,
with the highest genetic differentiation between
Durango and Veracruz (0.94), and the lowest
among Jalisco and Colima (0.03).
A hierarchical AMOVA was performed
to detect population genetic structure. For
the defined populations, 32.27% of the variation was detected among populations, 65.73%
of the variation was partitioned by individuals within populations (Table 3). Fixation
indexes showed genetic structure between

populations (FST=0.37; p<0.05) with a low
inbreeding coefficient among them (FIS=-0.07
and FIT=0.08; p>0.05). Considering SAMOVA
results, the spatial distribution identified two
clusters among populations: 1) between Estado de México and Morelos, and 2) between
Jalisco and Nayarit. Values of SAMOVA distribution remained similar as those presented
with AMOVA, with the highest value found
by individuals within populations (59.2), and
followed by differences among populations
(28.5, Table 3).
Population structure could be detected
using the Bayesian cluster approach (Evanno,
Regnaut & Goudet, 2005). The STRUCTURE
program suggested that the sampled D. rotundus most likely represent defined groups. Eleven population clusters were identified without
any prior population information. Estado de
México and Morelos were assigned to one
group, whereas Nayarit+Colima+Jalisco represented other assigned cluster. Guanajuato and
Querétaro formed a cluster mainly consisted
by individuals of the studied population, but
representatives of Jalisco are included in this
group. While most of the 181 vampire bats

TABLE 2
Pairwise comparison of genetic differentiation among the fifteen geographic populations

VER
OAX
QRO
GRO
CHIS
Q.ROO
MOR
S.L.P.
GTO
EDO. MÉX.
CHIH
COL
DGO
JAL
NAY

VER
0.19*
0.68
0.59
0.45
0.57
0.69
0.44
0.52
0.61
0.88*
0.73
0.94*
0.76
0.66

OAX
0.15 *
0.69
0.57
0.36
0.48
0.59
0.63
0.69
0.52
0.77
0.63
0.81*
0.31
0.66

QRO
0.62
0.68
0.45
0.49
0.75
0.38
0.18*
0.18*
0.33
0.52
0.31
0.48
0.36
0.38

GRO
0.57
0.55
0.69
0.29
0.35
0.09*
0.43
0.49
0.06*
0.63
0.42
0.61
0.42
0.43

CHIS. Q. ROO
0.36 0.41
0.22 0.48
0.43 0.68
0.38 0.56
0.33
0.43
0.39 0.33
0.53 0.48
0.51 0.46
0.38 0.28
0.79 0.79*
0.49 0.45
0.76 0.81*
0.44 0.41
0.45 0.43

MOR
0.54
0.35
0.42
0.37
0.42
0.64
0.33
0.32
0.02*
0.57
0.39
0.55
0.38
0.39

S.L.P.
0.45
0.62
0.08 *
0.77
0.79
0.94*
0.78
0.04*
0.36
0.53
0.33
0.51
0.39
0.34

GTO
0.66
0.66
0.08*
0.75
0.78
0.85*
0.66
0.07*
0.35
0.57
0.32
0.61
0.37
0.39

EDO. MÉX.
0.73
0.79
0.28
0.64
0.73
0.88 *
0.06*
0.56
0.44
0.63
0.33
0.69
0.35
0.32

CHIH
0.89
0.93*
0.68
0.73
0.70
0.99*
0.79
0.72
0.79
0.81
0.88
0.09*
0.84
0.86

COL
0.68
0.69
0.53
0.79
0.99*
0.98*
0.64
0.79
0.77
0.68
0.98*
0.66
0.03*
0.05*

DGO
0.90*
0.95*
0.73
0.77
0.68
0.99*
0.83
0.75
0.79
0.85
0.14 *
0.69
0.85
0.82

JAL
0.89
0.89
0.84
0.99*
1.00*
0.98*
0.79
0.79
0.77
0.73
0.98*
0.17*
0.08 *
0.07*

NAY
0.87
0.94 *
0.71
0.88
1.00 *
0.99*
0.75
0.55
0.59
0.57
0.98*
0.19*
0.93
0.18 *
-

Values above diagonal are Fst-values based on microsatellite data. Values below the diagonal are Rst-values based on
microsatellite data. Numbers denoted by an asterisk (*) are significantly different from 0 (p<0.05).
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TABLE 3
Genetic structure for nuclear microsatellite loci estimated through AMOVA (FST), and SAMOVA (RST)

Source of variation
Between populations
Within populations
Between individuals within populations
Source of variation
Between populations
Between populations within groups
Within populations

Microsatellite AMOVA
Percentage of variation
32.27
2.0
65.73
Microsatellite SAMOVA
Percentage of variation
28.5
12.3
59.2

F coefficients
FST
0.37
FIS
-0.07
FIT
0.08
R coefficients
RCT
0.07
RCS
0.11
RST
0.39

The highest percentage of variation was found by individuals with populations, followed by differences between populations.

could undoubtedly be assigned to one of the 11
clusters, some individuals exhibited genotypes
that might originate outside of the cluster sampled, suggesting some degree of admixture.
DISCUSSION
Vampire bats (D. rotundus) are restricted
to tropical and subtropical areas of America.
Specimens of vampire bats are relatively easy
to obtain due their local abundance, wide range
and feeding behavior. Information about the
biology of the species is abundant and based
on individuals of its distributional range (Greenhall et al., 1983). In recent decades however,
additional data emerged and improved our
understanding of the ecological role of this species (Aguilar-Sétien et al., 1998; Voigt & Kelm,
2006; Streicker et al., 2012). The present study
represents the largest sampling of D. rotundus
in México to date, and indicates that genetic
diversity is high for all sampled populations,
with well-defined populations related to the
collected areas.
Our molecular genetic data provides
insight into the population structure of D.
rotundus. Genetic evidence for the existence
of these clusters comes from our analyses of
nuclear microsatellite data. Our analyses of
the geographical distribution of microsatellite variability at seven nuclear loci further
corroborate assignation with highest likelihood

to inferred populations in the STRUCTURE
analysis. F-statistics indicate a highly significant nuclear differentiation between few
collected localities. Genetic differentiation between populations of vampire bats in America
leads to high levels of sequence divergence and
cryptic species in Desmodus complex (Martins
et al., 2007; Pinto, 2009; Hernández-Dávila et
al., 2012). Although D. rotundus is restricted
to the tropical areas of the Neotropics, extensive field surveys suggest that D. rotundus
remains well distributed within its fragmented
range, and abundant within forested habitats
with available food (Lee et al., 2012). A wide
range with low vagility presumably facilitates
population isolation between localities, promoting the development of significant genetic
structure among populations. Our data suggest
that recent gene flow among D. rotundus
populations is quite limited; however, in our
results some neighboring localities clustered
in the assignment test. Our results warrant further research based on larger sample sizes and
knowledge of dispersal rates that have been
inferred in other bat species (Russell, Medellín,
& McCracken, 2005).
We found significant excesses in heterozygotes as measured by one statistical comparison in populations of Desmodus rotundus in
Mexico. High levels of heterozygosis in mammals has been inadequately reported (i. e. black
tailed prairie dogs-Foltz & Hoogland, 1983;
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baboons-Huchard, 2010; domestic sheepSmith, Hoffman, Green, & Amos, 2011), and
its evidence is poorly understood. Heterozygosity excess has been appointed to several causes (Stoeckel et al., 2006): 1) May possibility
the result from small reproductive populations,
where only few breeders have real fitness. 2)
Outbreeding may be result of selective forces
of the most heterozygous individuals. 3) Could
be the result of asexual reproduction, or 4)
random mating behavior in large dense populations. We discarded hypothesis three because
the natural biology of the species. Small reproductive populations of D. rotundus it is not
possible because the usual abundance of the
species (Medellín et al., 2000). The most plausible explanation for high levels of heterozygosity would be dense local residents of vampire
bats with no assortative mating behavior, under
some natural selection forces.
We support the idea of large, abundant,
year round breeding populations of vampire
bats in tropical disturbed localities of Mexico.
D. rotundus is one of the common genera in
order of abundance in the Neotropics and is
considered an important element of the species
richness of fragmented areas by its profusion
(Trajano, 1996; Kraker-Castañeda & Echeverría-Tello, 2012; Lee et al., 2012). Vampire bats
have a clear positive response to environmental
disturbance, with an increase in abundance related to the growth in livestock areas (Medellín
et al. 2000; Coutinho & Bernard, 2012; Streicker et al., 2012). Haematophagous bats are
continuously exposed to virus such as rabies,
and strong selective forces must be acting to
preserve the prevalence of the disease in the
Neotropics (Mayen, 2003; Salmón-Mulanovich
et al., 2009). Overall nuclear genetic diversity
in D. rotundus was higher than reported for
other bat species (Rossiter, Jones, Ransome, &
Barratt, 2000; Ortega, Maldonado, Fleischer,
Arita, & Wilkinson, 2003; Asher, 2009). It is
well-known that reproductive seasonality is
absent in vampire bats because they present
active reproductive conditions year-round due
the food disposition, and compare with other
bats that are limited in food availability (Nuñez
666

& de Viana, 1997; Wimsatt & Trapido, 2005).
Levels of genetic diversity in vampire bats
could be negatively affected by its control
campaigns such as dynamiting caves, shotguns,
smoked and fired caves, etc. (Mickleburgh,
Hutson & Racey, 2002). Survey data suggest
high local flow of vampire bats in suburban
and livestock areas (Langoni et al., 2008), and
no-relatedness relationship among cave roost
mates (Wilkinson, 1985b).
High levels of genetic divergence and
population differentiation among our sampling
sites may increase over time, especially due
to changes from tropical original habitats to
livestock areas. Our results showed that our
conclusions are consistent with expected genetic diversity and population differentiation for
a species that benefits from human activities.
Perhaps we expected less diversity in peripheral populations (i. e. Chihuahua-Eckert, Samis,
& Lougheed, 2008), but this population exhibit
the same level of genetic diversity like the rest
of sampled populations. Increased livestock
areas with remnants of original tropical forest,
in addition with the existence of suitable roosting sites (i. e. caves), supports an appropriate
habitat for a positive growth in vampire bats
populations. Therefore, the increased livestock area cover and the mosaic of tropical
forest may benefit vampire bat populations and
facilitate dispersal among fragments. Future
research should evaluate the sampling of populations throughout the distributional range of
the species, particularly in South America.
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RESUMEN
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Microsatélites revelan heterocigosidad y estructura poblacional de murciélagos vampiro (Desmodus
rotundus) (Quiróptera: Phyllostomidae) de México. Muy
pocos trabajos se han enfocado en el estudio genético
de las poblaciones de vampiro (Desmodus rotundus) en
América. Este murciélago de tamaño mediano se encuentra
distribuido en las áreas tropicales de América, con una gran
prevalencia en zonas de ganadería. La recolecta de tejidos
se realizó mediante redes de niebla y en con ejemplares de
colecciones, estas dan un total de 15 localidades. Mediante
el uso de siete microsatellites, nosotros estudiamos la diferenciación genética dentro y entre localidades muestreadas,
estas fueron desde Chihuahua en el norte, hasta Quintana
Roo en el sureste. Todos los loci fueron polimórficos y no
se encontraron alelos privados. Se encontraron altos niveles de heterócigos cuando se compararon la proporción de
alelos en cada locus. Comparaciones pareadas de FST y RST
mostraron una diferenciación genética entre los individuos
de las diferentes localidades. Los resultados de estructura
genética indican la presencia de once clusters, con un alto
porcentaje de asignación de los individuos a las localidades
en donde fueron recolectados.
Palabras clave: estructura poblacional, heterocigosidad,
México, microsatélite, vampiros.
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