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Supplementary Methods: Tasmanian devil reduced-representation sequencing
In response to concerns about the persistence of the devil in the wild, a captive insurance population was established in 2006 with the intake of 122 founders from across Tasmania [1]. Due to the progression of the disease, founding devils were only obtained from limited locations on the east coast or from the north-western region of Tasmania, causing distinct population structuring among the founding individuals [1]. To overcome concerns of potential inbreeding, founders were regularly paired with individuals from the opposing provenance resulting in mixed lineages among the insurance population [1]. The insurance population now consists of over 700 devils across 37 zoo-based facilities and free-range enclosures, one island (Maria Island) and a fenced peninsula (Forestier Peninsula) [2]. For this study, we selected 131 Tasmanian devil samples from our genomic DNA database, including 65 wild-caught individuals of both eastern and western origins (Fig 1), and 66 captive-born individuals from the Tasmanian devil insurance population with mixed lineages [1]. The wild-caught individuals included here were a subset of those used to establish the insurance population (i.e. population “founders”), for which sufficient archival DNA was available for analysis. 
Ear biopsies collected in 70% ethanol, or 1 mL whole blood in EDTA, have been collected from Tasmanian devils by the Save the Tasmanian Devil Program, or participating zoos, for management purposes since the commencement of the insurance population. These archival samples varied in quality, assessed visually via gel electrophoresis (see below). DNA was extracted using either a modified phenol/chloroform protocol [3] or commercial DNA extraction kit (Qiagen DNeasy Blood & Tissue Kit). DNA sample quality was assessed using a NanoDrop to measure DNA concentration, and by visualisation via agarose gel (0.8%, 90V for 30 minutes) to measure concentration and fragmentation. Extractions were scored from 1 - 8, with a strong, clear band on the gel given a ranking of 1 - 2 ‘high quality’, 3 - 4 is a moderate-strength band, 5 - 6 is a weak fragmented ‘poor quality’ band and 7 - 8 is no evidence of a band or DNA ‘very poor quality’ (see Supplementary Figure S5a for examples). Of our 131 unique samples, 26 (19.8%) were rated ‘high’ quality, 49 (28.6%) ‘moderate’ quality, and 56 (32.6%) ‘poor’ quality. None were rated ‘very poor’. There was no clear trend in sample quality vs. sequencing quality, measured as proportion of missing data/total SNPs (Supplementary Figure S5b-d) across the three pipelines. 
Of the many RRS techniques available, DArTseq™ (Diversity Arrays Technology Pty Ltd, hereafter DArT PL) is particularly well-used in Australia for varied applications including management of selective breeding programs, genetic mapping, and population genetics studies [4-6]. Initially developed for use in commercially important crop species, the approach has since been applied to diverse wildlife including mammals [7], reptiles [8], amphibians [5] and fish [9-11]. The restriction enzyme combination used by DArT PL for our dataset was PstI-SphI, with fragments sequenced on a HiSeq 2500 as 77-bp single-end reads. DArT PL also performed technical sample replicates, resulting in raw sequences from 166 samples for analysis. Following sequencing, DArT PL returns results from their proprietary data filtering pipeline, DArTSoft14, as a Microsoft Excel spreadsheet. Recently, the dartR package [12] in R [13] has been developed for filtering and analysis of the DArT PL spreadsheets. In this study however, we processed the raw sequencing reads also provided by DArT PL.
Raw data were processed using the ‘process_radtags’ module of Stacks v2.0b [14] with the flags --disable_rad_check and --inline_null (as a single inline barcode was used) to remove barcodes (4bp - 8bp) for each sequencing lane, check for adapter contamination and clean data of reads containing uncalled bases. We performed checks of the log files to ensure all samples had a reasonable number of reads. Cleaned reads were then investigated using FastQC [15] to visually check for sequencing errors and to determine if reads needed to be trimmed. These cleaned reads were used as input for further processing and analysis in all three pipelines. 
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Table S1 Summary statistics for the resultant SNP loci datasets of three pipelines, filtered less stringently at a higher allowable missing data (30% call rate; cf Table 1), for Tasmanian devil (N = 131) and pink-footed goose (N = 40), including the total number of loci (total loci), the average number of loci sequenced across individuals (mean loci), the amount of missing data (%), the calculated error rates (%), the  mean observed heterozygosity across loci (HO), the mean expected heterozygosity across loci (HE), and the average multilocus heterozygosity of individuals (MLH)
	Dataset
	Pipeline
	Total loci
	Mean loci (min; max)
	% missing
	Error rate1
(%)
	HO
(± SD)
	HE 
(± SD)
	MLH
(± SD)

	Devils
	Stacks
	2,537
	1,773.4 (680; 2,186)
	30.1 
	1.9
	0.215 (0.168)
	0.260 (0.167)
	0.208 (0.042)

	
	SAMtools
	786
	479.4 (172; 569)
	39.0
	5.8
	0.342 (0.186)
	0.357 (0.121)
	0.328 (0.090)

	
	GATK
	2,450
	1834.8 (682; 2192)
	25.1
	4.9
	0.163 (0.147)
	0.251 (0.163)
	0.167 (0.033)

	Geese
	Stacks
	139,979
	86,844.2 (1616; 128,458)
	38.0
	NA
	0.163 (0.157)
	0.207 (0.153)
	0.134 (0.036)

	
	SAMtools
	146,599
	79,440.6 (3407; 109,403)
	45.8
	NA
	0.290 (0.181)
	0.351 (0.134)
	0.268 (0.117)

	
	GATK
	601,707
	412,978.5 (10,584; 553,941)
	31.4
	NA
	0.137 (0.125)
	0.216 (0.155)
	0.126 (0.041)


1 Error rates could not be calculated for the pink-footed goose dataset as no replicates were included in the current analysis. Error rate is calculated after filtering on SNPs with > 85% reproducibility, so is lower than initial error rates. 

[bookmark: _Hlk424793]Captions to Supplementary Figures
Figure S1 Ratios of genotype calls between the three different pipelines for devils and geese. Blue indicates the most frequent homozygotes, orange indicates heterozygotes and grey the least frequent homozygotes. Note that SAMtools and GATK are able to report those homozygotes that match the reference or alternate allele but Stacks assigns the most frequent allele as the reference allele, hence how these genotypes are referred to here.
Figure S2 Venn diagram depicting number of shared loci between the three different pipelines for (a) devil and (b) goose.
Figure S3 PCoA of the devil dataset only for the three pipelines, considering all three populations. “West” (red) and “east” (blue) are the wild-born founding individuals (N = 65). “IP” (green) are the captive-born insurance population individuals. Row one shows data processed with a call rate of 70%, row two shows data processed less stringently with a call rate of 30%. Inertia ellipses illustrate groupings and do not necessarily indicate confidence.
Figure S4 PCoAs of the two datasets after processing through three pipelines filtered less stringently, allowing more missing data (30% call rate). For devils, red is the “west” and blue is the “east” population. For goose, red is the “Iceland” and blue is the “Denmark” population. Inertia ellipses illustrate groupings and do not necessarily indicate confidence. 
[bookmark: _GoBack]Figure S5 a) Gel image example of sample quality from 1 (highest) to 8 (no apparent DNA); b) - d) Gel quality rank (rank 7 and 8 not included as too low quality to include in study) vs. the amount of missing data of a sample for the b) Stacks, c) SAMtools and d) GATK pipelines. Boxplots are scaled with the width proportional to the number of samples within the gel quality rank (range 9 to 44). 
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