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Introduction
•The little brown bat (Myotis lucifugus) has undergone much research; however, not many studies 
have been made to explain its dispersal behavior (Lausen et. Al 2). Understanding its dispersal 
pattern will help understand how human-caused landscapes change and roost destruction affect 
the little brown bat. 
•Many species of bats such as Myotis myotis show a sex-influenced dispersal pattern in which the 
females exhibit a natal philopatric dispersal behavior (Vonhof et. al). To test whether the little 
brown bat exhibited this kind of dispersal behavior using population genetics tools, was the 
objective of this research. 
•A feasible method to figure out if the M. lucifugus dispersal behavior exhibited female natal 
philopatry was to compare the mitochondrial DNA (mtDNA) with the nuclear DNA of individuals 
from several maternal colonies. Since both males and females spread far away from their 
birthplace to mate, the genetic structure of their nuclear DNA, which is bi-parentally inherited, 
should be uniform among colonies. However, if this species showed natal philopatric behavior, the 
genetic structure of their mtDNA, which is inherited clonally from the mother to the offspring, 
should be similar among individuals within each maternal colony and different from other 
maternal colonies. 

Methods
•A total of 85 female individuals were sampled from five maternal colonies of M. lucifugus: two in 
northern Minnesota (Mallard Island and Bear Paw) and three in southeastern Minnesota 
(Northfield, Doyle-Kennefick Park and Lakeville), having an average of 17 individuals per colony 
(Fig. 1). The DNA of these samples was extracted. 
•The locus for Cytocrome B (mtDNA) of each individual was sequenced.  The loci of 10 
microsatellites were amplified using the Polymerase Chain Reaction (PCR) for each individual. 
These 10 microsatellites MME24, MMG9, MMH19, MMD9, MMD15, MMF19, MYBE22, EF21, EF5 
and EF6 were previously used in other bat species. The amplified microsatellites were sent to the 
University of Minnesota Biomedical Genomics Center lab for genotyping. The results of this assay 
were interpreted using the software Gene Marker. 
•The fragment lengths of each microsatellite for each individual were recorded in a Microsoft Excel 
spreadsheet and a genotype was assigned to each different fragment length. Then, the genotypes 
were assigned to each individual according to the fragment length they had for each 
microsatellite. 
•The software FSTAT was used to determine the Wright’s fixation index (Fst) and Theta values for 
each colony (population) using the nuclear DNA data. The software DNASP was used to find the 
Fst values between and among colonies using the mtDNA data. 
•The software STRUCTURE was used to make a plot of the probability of assignment of each 
individual to each of the five populations using both the nuclear DNA and mtDNA data (Fig. 2). 

Fig. 1.Map of maternal colonies of M. lucifugus sampled.

Results
•Since all of the microsatellites were not used before on M. lucifugus, the results of the 
amplifications varied greatly among the different loci, being very successful in some but very 
poor in others. Many different alleles for each microsatellite were found: 32 for MME24, 22 for 
MMG9, 21 for MMH19, 13 for MMD9, 30 for MMD15, 17 for MMF19, 24 for MYBE22, 16 for 
EF5, 26 for EF6 and 19 for EF21. 
•FSTAT yielded an overall Theta value for all microsatellites of 0.005 among all colonies. 
Furthermore, none of the Theta values of each allele within each primer was greater than 0.1, 
except for two alleles from EF21. 
•DNASP yielded an overall Fst value of 0.02810 for all the Cytocrome B loci among all colonies. 
When comparing Fst values between two populations, DNASP yielded Fst values lower than 0.1 
except when comparing the Northfield and Doyle-Kennefick Park colonies whose value was 
0.14302. 
•STRUCTURE yielded a plot that portrayed the probability of an individual to be from a certain 
population among all five of them (Fig. 2).   The plot suggested no genetic differentiation 
among populations. If there had been any, the color that corresponded to each population 
should have spread uniformly in the space assigned to that population.  

Fig.2. Plot of the probability of an individual to be assigned to each of the five populations sampled. 
The individuals are arranged by population, in the following order: Northfield, Doyle-Kennefick
Park, Lakeville, Mallard Island and Bear paw. Each color represents a population: Northfield, red; 
Doyle Kennefick Park, green; Lakeville, blue; Mallard Island, yellow and Bear Paw, purple.

Discussion
•Overall, the results show no genetic differentiation among these five maternal colonies of M. lucifugus neither with the nuclear DNA nor with the mtDNA. Low Theta values for the nuclear DNA 
among and between populations were expected as all individuals of this species spread throughout their territory to mate. However, the astoundingly low values of Fst for the mtDNA among and 
between populations suggest that M. lucifugus does not have female natal philopatric behavior. 
•If the females were always returning to their birthplace to breed, their mtDNA would constantly be passed from mother to daughter, hence there would be a genetic structure in their mtDNA and high 
values of Fst between and among populations would be expected.  Therefore, the results show a great amount of gene flow in both nuclear DNA and mtDNA, which could be evidence of females 
dispersing to new colonies every breeding season and showing no natal philopatric behavior. 
•On the other hand, the relatively small number of individuals sampled could be responsible for such results. Therefore, in order to find better evidence of whether M. lucifugus exhibits female natal 
philopatry, a broader study is suggested with a higher number of female bats sampled from a bigger and more sparse amount of maternal colonies. 
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Fig. 3. The little brown bat (Myotis lucifugus). Source: 
www.nhptv.org/natureworks/littlebrownbat.htm 


