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Premise

• There are concerns surrounding the genetic diversity of the Spotted-tailed quoll 

(Dasyurus maculatus), an endangered species found in eastern Australia1 (Figure 1). 

• Continuously small population sizes over generations may have led to low genetic 

diversity which has increased their risk of extinction2.

• Mutations, genetic drift, natural selection, and recombination work along with gene 

flow, population structure, and environmental change to affect allelic frequencies and 

subsequently genetic diversity2.

Population 
Genetic diversity

n NA AR PA HO uHE FIS

Cathedral 9 5.18±0.26 3.30±0.17 0.22±0.07 0.74±0.05 0.70±0.05 -0.12±0.03

Glen Innes 29 6.00±0.41 3.23±0.16 0.24±0.07 0.67±0.03 0.70±0.03 0.03±0.04

Kunderang 3 3.64±0.28 3.64±0.28 0.19±0.07 0.67±0.09 0.72±0.06 -0.08±0.09

Petroi 9 4.91±0.29 3.27±0.16 0.24±0.07 0.74±0.05 0.71±0.04 -0.11±0.06

Tabletop 71 6.36±0.49 3.26±0.16 0.26±0.06 0.70±0.04 0.70±0.03 -0.01±0.02

Table 1: The number of sampled individuals, allele number (NA), rarefied allelic richness (AR), number of private alleles (PA), observed heterozygosity (HO), unbiased expected 

heterozygosity (uHE), and inbreeding coefficient (FIS) across 11 microsatellite loci, for each of the Cathedral, Glen Innes, Kunderang, Petroi, and Tabletop populations.

Table 2: Pairwise FST estimates between pairs of the five populations are displayed 

below the diagonal and p-values are above the diagonal. 

Cathedral Glen Innes Kunderang Petroi Tabletop

Cathedral - 0.002 0.079 0.430 0.003

Glen Innes 0.041* - 0.126 0.006 0.001

Kunderang 0.047 0.066 - 0.523 0.147

Petroi 0.027 0.037 0.056 - 0.020

Tabletop 0.029* 0.027* 0.056 0.026 -

*Pairwise FST estimates significantly greater than zero after 999 permutations and the 

Bonferroni correction factor (0.005)

Discussion

• The low average number of alleles and low rarefied allelic richness 

indicate low genetic diversity.

• A lower number of private alleles are suggestive of gene flow between 

populations or low genetic diversity.

• The smaller the value of FIS, the less inbred the population. As Glen 

Innes was the most inbred population, future breeding strategies should 

breed individuals from Glen Innes with other populations.

• The pairwise FST estimates that differed significantly from zero indicate 

that there is significant genetic difference between each of those pairs of 

populations (Table 2). This suggests that there may be a obstruction to 

gene flow between these populations, and in order to increase genetic 

diversity, individuals from differing populations should be mated.
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Methods

DNA Extraction 

DNA was extracted from 121 Spotted-tailed                                                                            

quoll tissue and hair samples from the                                                                                       

Cathedral, Glen Innes, Kunderang, Petroi, and Tabletop populations (Figure 2), using a 

DNeasy Blood and Tissue Kit and following the QIAGEN protocol. 

PCR and Sequencing

All quolls were genotyped at 11 microsatellite loci by PCR, and the products were scored on a 

capillary electrophoresis sequencer. 

Data Analysis

• The observed heterozygosity (HO), unbiased expected heterozygosity (uHE), inbreeding 

coefficient (FIS), and average number of alleles (NA), for each population, was determined 

using GenAlEx 6.53. 

• Rarefied allelic richness (AR) and the number of private alleles (PA) were determined using 

HP-RARE 1.14. Pairwise FST estimates were calculated using GenAlEx 6.5 to compare the 

genetic differentiation between populations3.

Results

The average number of alleles ranged from 

3.64±0.28 (Kunderang) to 6.36±0.49 (Tabletop) 

(Table 1). The rarefied allelic richness ranged from 

3.23±0.16 (Glen Innes) to 3.64±0.28 (Kunderang). 

The number of private alleles (PA) was low and 

similar among all five populations. Glen Innes was 

the only sampled population with an inbreeding 

coefficient greater than zero. Most of the pairwise 

FST estimates between pairs of populations differed 

significantly from zero, except for the pair involving 

Cathedral and Petroi, and all pairs including 

Kunderang (Table 2).
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Figure 2: Map of sampled Spotted-tailed 

quoll populations

Figure 1: Image of the endangered  Spotted-

tailed quoll found in Eastern Australia

Objectives

• To quantify the genetic diversity of five 

Spotted-tailed quoll populations 

• To compare the genetic differentiation 

between populations

• To advise future management plans


