Development of anonymous nuclear markers from Illumina paired-end data in Seychelles caecilian amphibians (Gymnophiona: Indotyphlidae)
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Methods

The Illumina paired-end data files (forward and reverse reads combined for each sample) were cleaned by using Geneious v.6.1.4. to discard low quality sequences as determined by default settings. The sequences were then run through Bertozzi et al.’s (2012) Perl bioinformatics pipeline. This pipeline was designed for the development of ANL from Roche 454 data. It identifies highly repetitive sequences such as transposable elements, mitochondrial fragments, microsatellites and repeats specific to each species. This pipeline also identifies known repeat fragments even if present in low copy number. These sequences and others below a user-determined length threshold (see Table S1) are then removed using SeqClean (available from http://compbio.dfci.harvard.edu/tgi/software/). In our case, we varied the length threshold for each sample (Table S1) because data quality was uneven and we were initially uncertain if we were going to be able to develop ANL of c. 250 bp (maximum read length) from every sample.

The pipeline then screens remaining data against a custom BLAST database of known sequences and removes these. The custom database created for our search comprised all caecilian entries to the Genbank database plus the Xenopus tropicalis (clawed frog) and Danio rerio (zebrafish) genomes because they are the closest caecilian relatives that are well annotated for which ‘whole’ genome data were available. We subsequently distilled the pipeline output data by removing all unpaired reads and all paired reads shorter than 244 base pairs. Primers were developed from the remaining reads for six pairs for each sample chosen at random.

TABLE S1. Summary of Next Generation Sequencing Illumina data processed by Bertozzi et al.’s (2012) Perl bioinformatics pipeline. For each sample we present (columns, from left to right): name of species (G = Grandisonia; H = Hypogeophis); sample identifier (University of Michigan Museum of Zoology tissue collection numbers); setting for minimum size threshold (in base pairs); number of reads input to pipeline; number of reads remaining after application of SeqClean; number of reads remaining after removal of BLAST matches; number of reads output by pipeline; number of reads output by pipeline where both forward and reverse sequences are > 244 bp long.
	Taxon
	Sample
	Threshold
	Input
	SeqClean
	BLAST
	Pairs
	Pairs ≥245

	G. alternans
	RAN 31062
	100
	2,257,828
	1,313,937
	1,224,669
	420,207
	320


	G. alternans
	RAN 31391
	220
	1,967,272
	183,447
	169,663
	12,707
	726

	G. larvata
	RAN 31203
	180
	2,542,686
	552,334
	513,074
	124,435
	555

	G. sechellensis
	RAN 31379
	240
	3,541,526
	193,640
	177,582
	5,838
	2781

	H. rostratus
	RAN 31219
	240
	3,586,196
	156,473
	143,533
	2,044
	916

	H. brevis
	RAN 31451
	220
	2,560,118
	158,508
	148,799
	6,582
	1,033


TABLE S2. Summary of results of PCR amplification and Sanger sequencing tests of efficacy of the seven ANL developed in this study. X = DNA amplified and successfully sequenced (those in parentheses successfully sequenced only partially, see Table S3a); 0 = DNA amplified but not successfully sequenced; A = amplified successfully and no attempt at sequencing; - = DNA not amplified; blank cell indicates amplification not attempted. RAN = University of Michigan Museum of Zoology tissue collection numbers; SM = Natural History Museum of the Seychelles and Natural History Museum, London tissue field numbers. Samples in bold are those for which the first round of PCR tests were conducted.
	
	
	
	Locus

	Taxon
	Sample
	
	Alt15
	Alt23
	Brev2
	Brev5
	Rost1
	Rost5
	Sech5

	Grandisonia alternans
	RAN31062
	
	X
	0
	X
	X
	0
	X
	X

	Grandisonia alternans
	RAN31314
	
	A
	A
	A
	A
	A
	A
	A

	Grandisonia alternans
	RAN31396
	
	A
	A
	A
	A
	A
	-
	A

	Grandisonia alternans
	RAN31133
	
	(X)
	X
	X
	0
	X
	X
	0

	Grandisonia alternans
	SM130
	
	(X)
	X
	0
	X
	0
	X
	X

	Grandisonia alternans
	SM131
	
	A
	A
	A
	A
	A
	A
	A

	Grandisonia larvata
	RAN31203
	
	X
	X
	0
	X
	X
	X
	X

	Grandisonia larvata
	RAN31187
	
	X
	X
	X
	X
	X
	X
	0

	Grandisonia sechellensis
	RAN31379
	
	0
	X
	X
	X
	X
	0
	X

	Grandisonia sechellensis
	RAN31323
	
	X
	X
	X
	X
	X
	-
	-

	Grandisonia sechellensis
	SM278
	
	
	
	
	
	
	X
	

	Hypogeophis brevis
	RAN31451
	
	X
	X
	X
	X
	X
	X
	X

	Hypogeophis brevis
	SM193
	
	-
	X
	X
	X
	-
	X
	X

	Hypogeophis rostratus
	RAN31219
	
	X
	X
	X
	X
	X
	X
	X

	Hypogeophis rostratus
	RAN31409
	
	A
	A
	A
	A
	A
	-
	A

	Hypogeophis rostratus
	RAN31109
	
	X
	X
	X
	0
	0
	X
	X

	Hypogeophis rostratus
	RAN31660
	
	A
	A
	A
	A
	A
	-
	A

	Praslinia cooperi
	RAN31305
	
	X
	-
	-
	X
	-
	X
	X

	Praslinia cooperi
	RAN31309
	
	X
	-
	-
	-
	-
	-
	-


Table S3. Length and position of indels present in the aligned sequences of the new loci (locus Sech5 is not included because it lacked indels). Each table part shows (columns, from left to right) sample code (RAN = University of Michigan Museum of Zoology tissue collection numbers; SM = Natural History Museum of the Seychelles and Natural History Museum, London tissue field numbers); name of taxon (G = Grandisonia; H = Hypogeophis; P = Praslinia); aligned sequence length in base pairs; raw sequence length in base pairs; number of indels; the position along the alignment (in base pairs) of the 5’ end of each indel and the length (in base pairs) of that indel. See Table 1 (main text) and Table S2 for more information on loci.

Table S3a. Locus Alt15; total alignment length 283bp; 11 samples.
	Sample
	Taxon
	Aligned
	Raw

length
	No. Indels
	Indel Position

	
	
	length
	
	
	102
	147
	200
	232
	276

	RAN31062
	G. alternans
	283
	283
	0
	
	
	
	
	

	RAN31133
	G. alternans
	137
	137
	0
	
	
	
	
	

	SM130
	G. alternans
	136
	136
	0
	
	
	
	
	

	RAN31203
	G. larvata
	283
	272
	1
	
	11
	
	
	

	RAN31187
	G. larvata
	282
	270
	2
	
	11
	
	
	1

	RAN31219
	H. rostratus
	281
	280
	1
	
	
	1
	
	

	RAN31109
	H. rostratus
	282
	282
	0
	
	
	
	
	

	RAN31323
	G. sechellensis
	278
	275
	1
	
	3
	
	
	

	RAN31451
	H. brevis
	280
	256
	1
	24
	
	
	
	

	RAN31305
	P. cooperi
	282
	281
	1
	
	
	
	1
	

	RAN31309
	P. cooperi
	273
	272
	1
	
	
	
	1
	


Table S3b. Locus Alt23; total alignment length 299bp; 10 samples.

	Sample
	Taxon
	Aligned

length
	Raw

length
	No. Indels
	Indel Position

	
	
	
	
	
	17
	31
	134
	242

	RAN31133
	G. alternans
	299
	295
	2
	3
	
	
	1

	SM130
	G. alternans
	299
	295
	2
	
	
	
	1

	RAN31203
	G. larvata
	299
	277
	3
	3
	
	14
	1

	RAN31187
	G. larvata
	299
	277
	3
	3
	
	14
	1

	RAN31219
	H. rostratus
	299
	295
	2
	3
	
	
	1

	RAN31109
	H. rostratus
	299
	295
	2
	3
	
	
	1

	RAN31379
	G. sechellensis
	299
	297
	2
	
	1
	
	1

	RAN31323
	G. sechellensis
	299
	298
	1
	
	
	
	1

	RAN31451
	H. brevis
	297
	294
	1
	3
	
	
	

	SM193
	H. brevis
	299
	296
	1
	3
	
	
	


Table S3c. 1 Locus Brev2; total alignment length 199bp; 9 samples.
	Sample
	Taxon
	Aligned

length
	Raw

length
	No. Indels
	Indel Position

	
	
	
	
	
	85

	RAN31062
	G. alternans
	199
	199
	0
	

	RAN31133
	G. alternans
	198
	198
	0
	

	RAN31187
	G. larvata
	195
	187
	1
	8

	RAN31219
	H. rostratus
	198
	198
	0
	

	RAN31109
	H. rostratus
	199
	199
	0
	

	RAN31379
	G. sechellensis
	198
	198
	0
	

	RAN31323
	G. sechellensis
	198
	198
	0
	

	RAN31451
	H. brevis
	198
	198
	0
	

	SM193
	H. brevis
	197
	197
	0
	


Table S3d. Locus Brev5; total alignment length 324bp; 10 samples

	Sample
	Taxon
	Aligned

length
	Raw

length
	No. Indels
	Indel Position

	
	
	
	
	
	161
	229
	246

	RAN31062
	G. alternans
	273
	273
	0
	
	
	

	SM130
	G. alternans
	324
	323
	1
	
	
	1

	RAN31203
	G. larvata
	324
	323
	1
	1
	
	

	RAN31187
	G. larvata
	323
	322
	1
	1
	
	

	RAN31219
	H. rostratus
	323
	322
	1
	1
	
	

	RAN31379
	G. sechellensis
	324
	323
	1
	1
	
	

	RAN31323
	G. sechellensis
	314
	313
	1
	1
	
	

	RAN31451
	H. brevis
	324
	323
	1
	1
	
	

	SM193
	H. brevis
	323
	322
	1
	1
	
	

	RAN31305
	P. cooperi
	324
	322
	2
	1
	1
	


Table S3e. Locus Rost1; total alignment length 291bp; 7 samples

	Sample
	Taxon
	Aligned

length
	Raw

length
	No. Indels
	Indel Position

	
	
	
	
	
	112
	225
	269

	RAN31133
	G. alternans
	291
	290
	1
	1
	
	

	RAN31203
	G. larvata
	288
	288
	0
	
	
	

	RAN31187
	G larvata
	291
	291
	0
	
	
	

	RAN31219
	H. rostratus
	291
	288
	2
	1
	2
	

	RAN31379
	G. sechellensis
	291
	289
	1
	
	
	2

	RAN31323
	G. sechellensis
	291
	289
	1
	
	
	2

	RAN31451
	H. brevis
	291
	291
	0
	
	
	


Table S3f. Locus Rost5; total alignment length 326bp; 11 samples.

	Sample
	Taxon
	Aligned

length
	Raw

length
	No. indels
	Indel Position

	
	
	
	
	
	203
	255
	264
	275
	304

	RAN31062
	G. alternans
	326
	325
	1
	
	
	1
	
	

	RAN31133
	G. alternans
	324
	323
	1
	
	
	1
	
	

	SM130
	G. alternans
	326
	324
	2
	1
	
	1
	
	

	RAN31203
	G. larvata
	325
	323
	2
	
	
	1
	1
	

	RAN31187
	G. larvata
	321
	319
	2
	
	
	1
	1
	

	RAN31219
	H. rostratus
	326
	324
	2
	1
	
	1
	
	

	RAN31109
	H. rostratus
	325
	323
	2
	1
	
	1
	
	

	SM278
	G. sechellensis
	323
	321
	2
	1
	
	1
	
	

	RAN31451
	H. brevis
	326
	322
	3
	1
	2
	1
	
	

	SM193
	H. brevis
	326
	325
	1
	1
	
	
	
	

	RAN31305
	P. cooperi
	325
	322
	3
	1
	
	1
	
	1


