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Supplementary Methods
Assembly “clean-up”
To reduce sequence redundancy in the Trinity assembly, CD-HIT-EST v4.5.7 (Li & Godzik 2006; Fu et al. 2012) was used with an alignment coverage for the shorter sequence of 1 and sequence identity of 0.99, resulting in an assembly reduction of 3.12%. Detection of exogenous contigs to the peacock blenny transcriptome that could represent bacterial, viral or fungal contamination and possible vectors that still persisted in the assembly was achieved by doing BLASTN searches against locally installed databases (NCBI UniVec and NCBI fungal, bacterial and viral genomes; January 2014). Contigs with successful hits (E-value cut-off of 10−5 and query coverage >=45%) were subsequently blasted against a local installed partial database of the UniProtKB (taxonomic division vertebrate databases, release April 2014) using BLASTX with an E-value cut-off of 10−5. By searching for sequence similarities between the detected exogenous contigs and vertebrate sequences we intended to avoid removing ‘true’ contigs from the peacock blenny transcriptome. The remaining 2,246 contigs without BLAST results were considered potential ‘exogenous’ sequences and therefore removed from the assembly before further analyses.

Transcriptome reduction
To remove from the assembly contigs with low read support, we applied different filter thresholds to the overall expression of each contig in the dataset and observed the behaviour of the normalization step with DESeq’s rescaling factors. We computed the number of mappable Fragments Per Kilobase per Million fragments (FPKM; (Trapnell et al. 2010)) and filtered contigs using fragment coverage thresholds between 0, all contigs are kept, and 5, where contigs that failed to have at least a total representation of 5 mapped FPKMs across libraries were removed from the analysis. For each threshold, the raw count data matrices were extracted, and we assessed how the normalization of counts across the eight libraries varied using the implement methods in DESeq. Since most genes are expected not to be differentially expressed between phenotypes, especially between biological replicates, the differential expression analysis proceeded using the FPKM cut-off threshold for which we saw no improvement in the median of scaled counts between libraries when compared with the following threshold, cut-off threshold for transcript coverage of at least two fragments per million mappable reads (FPKM = 2; 179,202 contigs; Fig. S2). We proceeded with the analyses using this threshold, instead of using a higher cut-off value, since we obtained a significant reduction in the number of transcripts present in the assembly (ca. 69%) without either a substantial reduction in the number of mapped fragments (ca. 1.9%) or an increment in inter-library variability in fragment mappability (Table S2).
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Supplementary Tables
Table S1 Sample-wise numbers of raw and filtered reads are shown. Raw data was stored in NCBI under BioProject PRJNA329073.
	Sequencing
	Sample name
	No. reads
	Quality filter

	
	
	
	No. reads
	Mean size (bp)

	454 SE
	Spavo_multi-tissue
	642,012
	640,760
	320.41

	454 SE
	nest-holder_454
	165,683
	149,537
	385.55

	Illumina PE
	nest-holder 1
	36,867,409
	31,153,046
	92.87

	Illumina PE
	nest-holder 2
	41,550,814
	35,459,553
	93.12

	454 SE
	female_454
	170,426
	158,772
	398.14

	Illumina PE
	female 1
	29,758,929
	25,397,988
	93.08

	Illumina PE
	female 2
	33,359,499
	27,445,776
	92.60

	454 SE
	sneaker_454
	169,751
	157,130
	386.89

	Illumina PE
	sneaker 1
	24,001,326
	20,728,000
	93.78

	Illumina PE
	sneaker 2
	22,880,412
	18,889,379
	92.98

	454 SE
	transitional_454
	180,252
	163,302
	384.16

	Illumina PE
	transitional 1
	23,652,592
	20,584,361
	93.21

	Illumina PE
	transitional 2
	35,733,143
	30,319,852
	92.94





Table S2 Summary of transcriptome and mapped read details when considering different FPKM thresholds for the assembled transcripts.
	
	FPKM=0
	FPKM=1
	FPKM=2
	FPKM=3
	FPKM=4
	FPKM=5

	Transcriptome
	Trinity “genes”
	467,304
	255,904
	142,805
	98,546
	75,346
	61,584

	
	Trinity transcripts
	577,532
	312,948
	179,202
	124,479
	95,301
	77,818

	
	% GC
	43.80
	43.80
	44.54
	45.27
	45.86
	46.34

	
	N50 length
	1,165
	1,320
	1,646
	1,826
	1,947
	2,031

	
	N50 contig
	91,053
	61,056
	36,270
	25,078
	19,136
	15,570

	
	Median contig length
	422
	636
	808
	878
	926
	957

	
	Average contig length
	754.36
	952.52
	1,166.28
	1,271.07
	1,340.69
	1,387.49

	
	Maximum contig length
	29,422
	29,422
	29,401
	29,401
	29,401
	29,401

	
	Assembled bases
	4.36E+08
	2.98E+08
	2.09E+08
	1.58E+08
	1.28E+08
	1.08E+08

	Mapped reads
	Average no. mapped pairs of reads (%)
	79.70
	79.09
	77.80
	76.55
	75.50
	74.62

	
	Standard error
	0.37
	0.37
	0.41
	0.50
	0.59
	0.68




Table S3 Principal Component Analysis (PCA) loadings for the first three components of each sequenced sample.
	Sample
	Comp. 1
	Comp. 2
	Comp. 3

	nest-holder 1
	0.2822
	-0.1539
	-0.5509

	nest-holder 2
	0.1928
	-0.2314
	-0.5733

	transitional 1
	0.3106
	0.4931
	0.1392

	transitional 2
	0.2786
	0.5067
	0.1629

	sneaker 1
	-0.5731
	0.0490
	-0.0428

	sneaker 2
	-0.5723
	0.0508
	-0.0396

	female 1
	0.1616
	-0.4648
	0.3879

	female 2
	0.1647
	-0.4494
	0.4100




Tables S4 to S9 excel document.



Table S10 Gene ontology enrichment for transcripts up-regulated in each phenotype across pairwise comparisons. Conditional enrichment was obtained with unadjusted P < 0.01.
	(a) Nest-holder males

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0070588
	calcium ion transmembrane transport
	1.8798
	8
	0.0006

	GO:0070838
	divalent metal ion transport
	2.6416
	9
	0.0014

	GO:0033554
	cellular response to stress
	2.7342
	8
	0.0063

	GO:0044242
	cellular lipid catabolic process
	1.1891
	5
	0.0069

	GO:0098660
	inorganic ion transmembrane transport
	5.3189
	12
	0.0072

	Cellular Component

	GO:0005891
	voltage-gated calcium channel complex
	1.1106
	8
	0.0000

	GO:1902495
	transmembrane transporter complex
	3.2363
	11
	0.0004

	GO:0034703
	cation channel complex
	2.7253
	8
	0.0060

	GO:0034399
	nuclear periphery
	0.1363
	2
	0.0081

	Molecular Function

	GO:0005245
	voltage-gated calcium channel activity
	1.2344
	8
	0.0000

	GO:0015085
	calcium ion transmembrane transporter activity
	2.3164
	8
	0.0024

	GO:0005261
	cation channel activity
	4.7471
	11
	0.0085

	
	
	
	
	

	(b) Females

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0070588
	calcium ion transmembrane transport
	2.0816
	8
	0.0012

	GO:0043968
	histone H2A acetylation
	0.0631
	2
	0.0017

	GO:0098660
	inorganic ion transmembrane transport
	5.8900
	14
	0.0024

	GO:0070838
	divalent metal ion transport
	2.9253
	9
	0.0028

	GO:0098655
	cation transmembrane transport
	5.6298
	13
	0.0044

	GO:0007610
	behaviour
	1.1354
	5
	0.0057

	GO:0016578
	histone deubiquitination
	0.1183
	2
	0.0061

	GO:0034765
	regulation of ion transmembrane transport
	1.6637
	6
	0.0067

	GO:0051496
	positive regulation of stress fibre assembly
	0.0079
	1
	0.0079

	GO:0044763
	single-organism cellular process
	90.4638
	106
	0.0087

	GO:0043436
	oxoacid metabolic process
	15.2968
	25
	0.0098

	Cellular Component

	GO:1902495
	transmembrane transporter complex
	3.3645
	14
	0.0000

	GO:0005891
	voltage-gated calcium channel complex
	1.1545
	8
	0.0000

	GO:0034703
	cation channel complex
	2.8332
	11
	0.0001

	GO:0033276
	transcription factor TFTC complex
	0.0425
	2
	0.0007

	GO:0030914
	STAGA complex
	0.0567
	2
	0.0014

	GO:0035267
	NuA4 histone acetyltransferase complex
	0.1487
	2
	0.0096

	Molecular Function

	GO:0005245
	voltage-gated calcium channel activity
	1.2905
	8
	0.0000

	GO:0004968
	gonadotropin-releasing hormone receptor activity
	0.0239
	2
	0.0002

	GO:0005244
	voltage-gated ion channel activity
	3.5927
	11
	0.0010

	GO:0005261
	cation channel activity
	4.9629
	13
	0.0016

	GO:0022836
	gated channel activity
	6.5083
	15
	0.0024

	GO:0015085
	calcium ion transmembrane transporter activity
	2.4217
	8
	0.0031

	GO:0050277
	sedoheptulokinase activity
	0.0080
	1
	0.0080

	
	
	
	
	

	(c) Sneaker males

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0070925
	organelle assembly
	0.9903
	5
	0.0032

	GO:0048646
	anatomical structure formation involved in morphogenesis
	3.2636
	9
	0.0057

	GO:0007050
	cell cycle arrest
	0.3751
	3
	0.0063

	GO:0031032
	actomyosin structure organization
	0.3751
	3
	0.0063

	GO:0048563
	post-embryonic organ morphogenesis
	0.0075
	1
	0.0075

	GO:0051496
	positive regulation of stress fiber assembly
	0.0075
	1
	0.0075

	GO:0030029
	actin filament-based process
	2.8435
	8
	0.0080

	GO:0006270
	DNA replication initiation
	0.1425
	2
	0.0088

	Cellular Component

	GO:0005884
	actin filament
	0.2771
	4
	0.0002

	GO:0043230
	extracellular organelle
	0.1348
	2
	0.0079

	GO:0070062
	extracellular vesicular exosome
	0.1348
	2
	0.0079

	GO:0042555
	MCM complex
	0.1348
	2
	0.0079

	GO:0030016
	myofibril
	0.4118
	3
	0.0081

	GO:0016942
	insulin-like growth factor binding protein complex
	0.1498
	2
	0.0097

	Molecular Function

	GO:0004527
	exonuclease activity
	0.2912
	3
	0.0031

	GO:0050277
	sedoheptulokinase activity
	0.0075
	1
	0.0075

	GO:0016884
	carbon-nitrogen ligase activity, with glutamine as amido-N-donor
	0.1344
	2
	0.0078

	GO:0003995
	acyl-CoA dehydrogenase activity
	0.1493
	2
	0.0096

	
	
	
	
	

	(d) Transitional males

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0030866
	cortical actin cytoskeleton organization
	0.1761
	3
	0.0007

	GO:0043085
	positive regulation of catalytic activity
	1.3674
	6
	0.0025

	GO:0060632
	regulation of microtubule-based movement
	0.0093
	1
	0.0092

	GO:0047497
	mitochondrion transport along microtubule
	0.0093
	1
	0.0092

	GO:0051654
	establishment of mitochondrion localization
	0.0093
	1
	0.0092

	GO:0031116
	positive regulation of microtubule polymerization
	0.0093
	1
	0.0092

	GO:0016197
	endosomal transport
	0.1483
	2
	0.0096

	GO:0044763
	single-organism cellular process
	53.1817
	65
	0.0097

	Cellular Component

	GO:0034399
	nuclear periphery
	0.0863
	2
	0.0033

	Molecular Function

	GO:0015269
	calcium-activated potassium channel activity
	0.2783
	4
	0.0002

	GO:0098772
	molecular function regulator
	3.9660
	11
	0.0021

	GO:0005089
	Rho guanyl-nucleotide exchange factor activity
	1.0132
	5
	0.0036

	GO:0005096
	GTPase activator activity
	0.7045
	4
	0.0055

	GO:0005261
	cation channel activity
	2.7092
	8
	0.0059

	GO:0071813
	lipoprotein particle binding
	0.0087
	1
	0.0087

	GO:0034185
	apolipoprotein binding
	0.0087
	1
	0.0087

	GO:0060589
	nucleoside-triphosphatase regulator activity
	0.8349
	4
	0.0100


1Number of transcripts in each category expected based on the distribution of categories among all transcripts tested. 2Number of transcripts conferring the enrichment in each category for each phenotype
Table S11 Gene ontology enrichment for transcripts down-regulated in each phenotype across pairwise comparisons. Conditional enrichment was obtained with unadjusted P < 0.01.
	(a) Nest-holder males

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0043968
	histone H2A acetylation
	0.0256
	2
	0.0003

	GO:0016578
	histone deubiquitination
	0.0480
	2
	0.0010

	GO:0043967
	histone H4 acetylation
	0.0768
	2
	0.0027

	GO:0007093
	mitotic cell cycle checkpoint
	0.0800
	2
	0.0029

	GO:0030240
	skeletal muscle thin filament assembly
	0.0064
	1
	0.0064

	GO:0043504
	mitochondrial DNA repair
	0.0064
	1
	0.0064

	GO:0032484
	Ral protein signal transduction
	0.0096
	1
	0.0096

	Cellular Component

	GO:0033276
	transcription factor TFTC complex
	0.0194
	2
	0.0002

	GO:0030914
	STAGA complex
	0.0259
	2
	0.0003

	GO:0035267
	NuA4 histone acetyltransferase complex
	0.0680
	2
	0.0021

	GO:1902562
	H4 histone acetyltransferase complex
	0.0745
	2
	0.0025

	GO:0005884
	actin filament
	0.1198
	2
	0.0064

	GO:0005916
	fascia adherens
	0.0097
	1
	0.0097

	Molecular Function

	GO:0008297
	single-stranded DNA exodeoxyribonuclease activity
	0.0060
	1
	0.0060

	GO:0004529
	exodeoxyribonuclease activity
	0.0090
	1
	0.0090

	
	
	
	
	

	(b) Females

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0010970
	microtubule-based transport
	0.0572
	2
	0.0015

	GO:0051051
	negative regulation of transport
	0.0870
	2
	0.0034

	GO:0060632
	regulation of microtubule-based movement
	0.0050
	1
	0.0050

	GO:0010869
	regulation of receptor biosynthetic process
	0.0050
	1
	0.0050

	GO:0047497
	mitochondrion transport along microtubule
	0.0050
	1
	0.0050

	GO:0051654
	establishment of mitochondrion localization
	0.0050
	1
	0.0050

	GO:0030187
	melatonin biosynthetic process
	0.0050
	1
	0.0050

	GO:0031116
	positive regulation of microtubule polymerization
	0.0050
	1
	0.0050

	GO:0007050
	cell cycle arrest
	0.1242
	2
	0.0069

	GO:0003094
	glomerular filtration
	0.0075
	1
	0.0074

	GO:0006837
	serotonin transport
	0.0099
	1
	0.0099

	Cellular Component

	GO:0071203
	WASH complex
	0.0599
	2
	0.0016

	GO:0015629
	actin cytoskeleton
	0.7163
	4
	0.0055

	GO:0005916
	fascia adherens
	0.0075
	1
	0.0075

	Molecular Function

	GO:0003779
	actin binding
	1.2441
	6
	0.0015

	GO:0004527
	exonuclease activity
	0.1081
	2
	0.0053

	GO:0071813
	lipoprotein particle binding
	0.0055
	1
	0.0055

	GO:0034185
	apolipoprotein binding
	0.0055
	1
	0.0055

	GO:0003844
	1,4-alpha-glucan branching enzyme activity
	0.0055
	1
	0.0055

	GO:0047961
	glycine N-acyltransferase activity
	0.0083
	1
	0.0083

	GO:0004613
	phosphoenolpyruvate carboxykinase (GTP) activity
	0.0083
	1
	0.0083

	
	
	
	
	

	
	
	
	
	

	(c) Sneaker males

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0098655
	cation transmembrane transport
	3.5485
	12
	0.0002

	GO:0098660
	inorganic ion transmembrane transport
	3.7125
	12
	0.0003

	GO:0070588
	calcium ion transmembrane transport
	1.3121
	7
	0.0004

	GO:0070838
	divalent metal ion transport
	1.8438
	8
	0.0005

	GO:0034765
	regulation of ion transmembrane transport
	1.0486
	5
	0.0041

	GO:0044765
	single-organism transport
	13.8511
	24
	0.0045

	GO:0071805
	potassium ion transmembrane transport
	1.2027
	5
	0.0072

	GO:0006813
	potassium ion transport
	1.7246
	6
	0.0078

	GO:0060632
	regulation of microtubule-based movement
	0.0099
	1
	0.0099

	GO:0047497
	mitochondrion transport along microtubule
	0.0099
	1
	0.0099

	GO:0051654
	establishment of mitochondrion localization
	0.0099
	1
	0.0099

	GO:0043504
	mitochondrial DNA repair
	0.0099
	1
	0.0099

	GO:0031116
	positive regulation of microtubule polymerization
	0.0099
	1
	0.0099

	Cellular Component

	GO:0005891
	voltage-gated calcium channel complex
	0.7367
	6
	0.0001

	GO:1902495
	transmembrane transporter complex
	2.1469
	9
	0.0003

	GO:0034703
	cation channel complex
	1.8079
	8
	0.0004

	GO:0034399
	nuclear periphery
	0.0904
	2
	0.0036

	GO:0016323
	basolateral plasma membrane
	0.1130
	2
	0.0056

	GO:0005782
	peroxisomal matrix
	0.0090
	1
	0.0090

	Molecular Function

	GO:0005261
	cation channel activity
	3.1168
	13
	0.0000

	GO:0022838
	substrate-specific channel activity
	4.8978
	16
	0.0000

	GO:0022803
	passive transmembrane transporter activity
	4.9228
	16
	0.0000

	GO:0022836
	gated channel activity
	4.0874
	14
	0.0001

	GO:0004968
	gonadotropin-releasing hormone receptor activity
	0.0150
	2
	0.0001

	GO:0005245
	voltage-gated calcium channel activity
	0.8105
	6
	0.0002

	GO:0015269
	calcium-activated potassium channel activity
	0.3202
	4
	0.0003

	GO:0015085
	calcium ion transmembrane transporter activity
	1.5209
	7
	0.0009

	GO:0022890
	inorganic cation transmembrane transporter activity
	4.7978
	13
	0.0011

	GO:0005244
	voltage-gated ion channel activity
	2.2563
	8
	0.0020

	GO:0015075
	ion transmembrane transporter activity
	7.8545
	16
	0.0053

	GO:0022892
	substrate-specific transporter activity
	8.6300
	17
	0.0056

	GO:0071813
	lipoprotein particle binding
	0.0100
	1
	0.0100

	GO:0008297
	single-stranded DNA exodeoxyribonuclease activity
	0.0100
	1
	0.0100

	GO:0034185
	apolipoprotein binding
	0.0100
	1
	0.0100

	
	
	
	
	

	(d) Transitional males

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0070838
	divalent metal ion transport
	2.4821
	8
	0.0036

	GO:0044242
	cellular lipid catabolic process
	1.1173
	5
	0.0054

	GO:0048563
	post-embryonic organ morphogenesis
	0.0067
	1
	0.0067

	GO:0051496
	positive regulation of stress fiber assembly
	0.0067
	1
	0.0067

	GO:0006812
	cation transport
	8.9181
	17
	0.0078

	GO:0070588
	calcium ion transmembrane transport
	1.7662
	6
	0.0088

	Cellular Component

	GO:0005891
	voltage-gated calcium channel complex
	1.0006
	6
	0.0005

	GO:1990351
	transporter complex
	2.9159
	9
	0.0025

	GO:0034702
	ion channel complex
	2.7317
	8
	0.0060

	GO:0016942
	insulin-like growth factor binding protein complex
	0.1228
	2
	0.0066

	GO:0071203
	WASH complex
	0.1473
	2
	0.0094

	Molecular Function

	GO:0004968
	gonadotropin-releasing hormone receptor activity
	0.0204
	2
	0.0001

	GO:0005245
	voltage-gated calcium channel activity
	1.1035
	6
	0.0009

	GO:0072509
	divalent inorganic cation transmembrane transporter activity
	2.1593
	7
	0.0062

	GO:0050277
	sedoheptulokinase activity
	0.0068
	1
	0.0068

	GO:0003995
	acyl-CoA dehydrogenase activity
	0.1362
	2
	0.0081

	GO:0005520
	insulin-like growth factor binding
	0.1430
	2
	0.0089


1Number of transcripts in each category expected based on the distribution of categories among all transcripts tested. 2Number of transcripts conferring the enrichment in each category for each phenotype


Table S12 List of female-biased transcripts up-regulated in sneaker males relative to nest-holder males (N = 37). Direction of expression of these transcripts in transitional males is specified, either being up-regulated or not statistically significant (n.s.).
	Contig identifier
	Gene symbol
	Gene name
	Transitional males

	comp21751_c0_seq105
	trrap
	transformation/transcription domain-associated protein
	n.s.

	comp211_c0_seq5
	ralgps1
	ras-specific guanine nucleotide-releasing factor RalGPS1-like
	n.s.

	comp12858_c0_seq53
	plxna2
	plexin A2-like
	n.s.

	comp36007_c0_seq1
	nrg1
	pro-neuregulin-1, membrane-bound isoform-like
	n.s.

	comp18811_c0_seq1
	map3k9
	mitogen-activated protein kinase kinase kinase 9-like
	n.s.

	comp3137_c0_seq5
	fubp1
	far upstream element-binding protein 1-like
	n.s.

	comp57997_c0_seq8
	dla
	delta-like protein A-like
	n.s.

	comp19166_c0_seq8
	c-fos
	proto-oncogene c-Fos-like
	n.s.

	comp23805_c0_seq11
	celf1
	cugbp, Elav-like family member 1-like
	n.s.

	comp11119_c0_seq24
	cdkl5
	cyclin-dependent kinase-like 5-like
	n.s.

	comp15688_c1_seq7
	cacna1i
	calcium channel, voltage-dependent, T type, alpha 1I subunit
	n.s.

	comp28515_c0_seq2
	–
	–
	n.s.

	comp20893_c0_seq1
	traf2
	Tnf receptor-associated factor 2
	up

	comp26642_c0_seq8
	tmem62
	transmembrane protein 62-like
	up

	comp14699_c0_seq4
	srgap3
	SLIT-ROBO Rho GTPase activating protein 3
	up

	comp25676_c0_seq3
	satb1
	DNA-binding protein SATB1-like
	up

	comp5839_c0_seq25
	nfasc
	neurofascin-like
	up

	comp5839_c0_seq35
	nfasc
	neurofascin-like
	up

	comp4110_c3_seq3
	ncor2
	nuclear receptor corepressor 2-like
	up

	comp292_c6_seq16
	map4k4
	mitogen-activated protein kinase kinase kinase kinase 4-like
	up

	comp456_c4_seq4
	lgi1
	leucine-rich glioma-inactivated protein 1-like
	up

	comp3506_c0_seq308
	fryl
	protein furry homolog-like
	up

	comp3506_c0_seq82
	fryl
	protein furry homolog-like
	up

	comp26171_c0_seq2
	fmnl2
	formin-like protein 2-like
	up

	comp9181_c0_seq15
	fam171b
	protein FAM171B-like
	up

	comp7272_c6_seq10
	dnmt3a
	DNA (cytosine-5-)-methyltransferase 3 alpha-like
	up

	comp13368_c1_seq10
	dnah10
	dynein, axonemal, heavy chain 10-like
	up

	comp24803_c0_seq5
	bahcc1
	BAH and coiled-coil domain-containing protein 1-like
	up

	comp3852_c0_seq13
	arhgef9
	Cdc42 guanine nucleotide exchange factor (GEF) 9
	up

	comp203_c7_seq1
	ankrd34a
	ankyrin repeat domain 34a-like
	up

	comp2068_c1_seq5
	–
	–
	up

	comp2075_c4_seq61
	–
	–
	up

	comp23344_c0_seq2
	–
	–
	up

	comp700_c4_seq17
	–
	–
	up

	comp72_c10_seq25
	–
	–
	up

	comp9163_c1_seq50
	–
	–
	up

	comp93579_c0_seq2
	–
	–
	up



Table S13 Gene ontology enrichment for shared expression of female-biased transcripts. Conditional enrichment was obtained with unadjusted P < 0.01.
	(a) Up-regulated in both females and sneaker males relative to nest-holder males

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0032485
	regulation of Ral protein signal transduction
	0.0027
	1
	0.0027

	GO:0048856
	anatomical structure development
	2.4080
	7
	0.0065

	GO:0043968
	histone H2A acetylation
	0.0073
	1
	0.0072

	GO:0044767
	single-organism developmental process
	2.4560
	7
	0.0073

	GO:0007399
	nervous system development
	0.8008
	4
	0.0073

	GO:0033209
	tumour necrosis factor-mediated signalling pathway
	0.0082
	1
	0.0081

	GO:0034612
	response to tumour necrosis factor
	0.0100
	1
	0.0099

	Cellular Component

	GO:0033276
	transcription factor TFTC complex
	0.0049
	1
	0.0048

	GO:0030914
	STAGA complex
	0.0065
	1
	0.0065

	Molecular Function

	–
	
	
	
	

	
	
	
	
	

	(b) Up-regulated in females, sneakers and transitional males relative to nest-holder males

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0033209
	tumor necrosis factor-mediated signaling pathway
	0.0043
	1
	0.0043

	GO:0034612
	response to tumor necrosis factor
	0.0053
	1
	0.0052

	GO:0007250
	activation of NF-kappaB-inducing kinase activity
	0.0057
	1
	0.0057

	GO:1901222
	regulation of NIK/NF-kappaB signaling
	0.0057
	1
	0.0057

	GO:0051865
	protein autoubiquitination
	0.0062
	1
	0.0062

	GO:0007399
	nervous system development
	0.4215
	3
	0.0072

	Cellular Component

	GO:0033276
	transcription factor TFTC complex
	0.0049
	1
	0.0048

	GO:0030914
	STAGA complex
	0.0065
	1
	0.0065

	Molecular Function

	–
	
	
	
	

	
	
	
	
	

	(c) Up-regulated in females and sneakers, excluding transitional males, relative to nest-holder males

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0032485
	regulation of Ral protein signal transduction
	0.0013
	1
	0.0013

	GO:0043968
	histone H2A acetylation
	0.0034
	1
	0.0034

	GO:0016578
	histone deubiquitination
	0.0065
	1
	0.0064

	Cellular Component

	GO:0033276
	transcription factor TFTC complex
	0.0028
	1
	0.0028

	GO:0030914
	STAGA complex
	0.0038
	1
	0.0038

	GO:0035267
	NuA4 histone acetyltransferase complex
	0.0099
	1
	0.0099

	Molecular Function

	–
	
	
	
	


1Number of transcripts in each category expected based on the distribution of categories among all transcripts tested. 2Number of transcripts conferring the enrichment in each category for each comparison under analysis

Table S14 List of nest-holder-biased transcripts either exclusive to nest-holder males (N = 19) or also up-regulated in sneaker males relative to females (Sn, N = 48). Direction of expression of these transcripts in transitional males (Tr) is specified, either being up-regulated or not statistically significant (n.s.).
	Contig identifier
	Gene symbol
	Gene name
	Sn
	Tr

	comp52574_c0_seq11
	znf236
	zinc finger protein 236-like
	up
	up

	comp30660_c0_seq3
	wdr20
	WD repeat-containing protein 20-like
	up
	up

	comp16233_c0_seq2
	tdrd3
	tudor domain-containing protein 3-like
	up
	up

	comp82826_c0_seq2
	tdrd15
	tudor domain-containing protein 15-like
	up
	up

	comp6389_c1_seq2
	tle2
	Transducing-like enhancer protein 4-like
	up
	up

	comp7069_c0_seq4
	st7
	suppression of tumorigenicity 7 protein homolog
	up
	up

	comp7069_c0_seq2
	rnf6
	ring finger protein (C3H2C3 type) 6
	up
	up

	comp39182_c0_seq36
	erbb4
	receptor tyrosine-protein kinase erbB-4-like
	up
	up

	comp3506_c0_seq318
	fryl
	protein furry homolog-like
	up
	up

	comp7178_c5_seq1
	prickle2
	prickle homolog 2
	up
	up

	comp45523_c0_seq1
	pms1
	PMS1 protein homolog 1-like 
	up
	up

	comp18110_c0_seq3
	pom121
	nuclear envelope pore membrane protein POM121-like
	up
	up

	comp24887_c0_seq2
	lcorl
	Ligand-dependent nuclear receptor corepressor-like protein
	up
	up

	comp22879_c1_seq3
	glyatl1
	glycine N-acyltransferase-like
	up
	up

	comp17880_c0_seq6
	qrich1
	Glutamine-rich protein 1-like
	up
	up

	comp7003_c0_seq3
	fam20c
	extracellular serine/threonine protein kinase FAM20C-like
	up
	up

	comp36143_c1_seq1
	dgcr6
	DiGeorge syndrome critical region gene 6-like
	up
	up

	comp23805_c0_seq5
	celf1
	cugbp, Elav-like family member 1-like
	up
	up

	comp13731_c2_seq198
	csmd1
	CUB and sushi domain-containing protein 1
	up
	up

	comp4000_c4_seq5
	atp1a3b
	ATPase, Na+/K+ transporting, alpha 3 polypeptide-like
	up
	up

	comp22092_c0_seq2
	–
	–
	up
	up

	comp28508_c1_seq1
	–
	–
	up
	up

	comp3480_c0_seq3
	–
	–
	up
	up

	comp61048_c0_seq2
	–
	–
	up
	up

	comp83787_c0_seq2
	–
	–
	up
	up

	comp3813_c0_seq6
	znf207
	zinc finger protein 207-like
	up
	n.s.

	comp20190_c0_seq3
	fam21c
	WASH complex subunit FAM21C-like
	up
	n.s.

	comp80286_c0_seq2
	tnnt1
	troponin T, slow skeletal muscle-like
	up
	n.s.

	comp14932_c2_seq93
	trpm3
	transient receptor potential cation channel, subfamily M, member 3-like
	up
	n.s.

	comp3334_c0_seq8
	tom1l2
	target of myb1–like protein 2-like
	up
	n.s.

	comp35117_c1_seq17
	44M2.3
	putative RNA exonuclease NEF-sp-like
	up
	n.s.

	comp14425_c1_seq9
	parp14
	poly (ADP–ribose) polymerase 14-like
	up
	n.s.

	comp36508_c0_seq4
	fxr1
	fragile X mental retardation syndrome-related protein 1-like
	up
	n.s.

	comp131394_c0_seq1
	frmd3
	FERM domain-containing protein 3
	up
	n.s.

	comp1842_c1_seq17
	dst
	dystonin
	up
	n.s.

	comp1842_c1_seq19
	dst
	dystonin
	up
	n.s.

	comp24708_c0_seq4
	dlgap4
	discs, large (Drosophila) homolog-associated protein 4-like
	up
	n.s.

	comp18295_c0_seq1
	dock9
	dedicator of cytokinesis protein 9-like
	up
	n.s.

	comp200_c1_seq1
	chchd3
	Coiled-coil-helix-coiled-coil-helix domain containing 3
	up
	n.s.

	comp2075_c4_seq32
	cacna1h
	calcium channel, voltage-dependent, T type, alpha 1H subunit-like
	up
	n.s.

	comp14289_c0_seq3
	ankrd13c
	ankyrin repeat domain 13C-like
	up
	n.s.

	comp20824_c0_seq1
	aldh2
	aldehyde dehydrogenase 2
	up
	n.s.

	comp30709_c0_seq2
	zc3h7b
	 zinc finger CCCH domain-containing protein 7B
	up
	n.s.

	comp130526_c0_seq2
	–
	–
	up
	n.s.

	comp36345_c0_seq2
	–
	–
	up
	n.s.

	comp55445_c0_seq2
	–
	–
	up
	n.s.

	comp74053_c0_seq1
	–
	–
	up
	n.s.

	comp94169_c0_seq1
	–
	–
	up
	n.s.

	comp26212_c0_seq3
	myo1e
	unconventional myosin IE-like
	n.s.
	n.s.

	comp1803_c0_seq2
	ub
	ubiquitin
	n.s.
	n.s.

	comp15454_c0_seq6
	tln2
	Talin-2-like
	n.s.
	n.s.

	comp1794_c1_seq5
	sv2c
	synaptic vesicle glycoprotein 2C-like
	n.s.
	n.s.

	comp15419_c1_seq1
	shank3
	SH3 and multiple ankyrin repeat domains 3
	n.s.
	n.s.

	comp11609_c0_seq15
	phlpp1
	PH domain leucine-rich repeat-containing protein phosphatase 1-like
	n.s.
	n.s.

	comp8775_c0_seq14
	mpp3
	membrane protein, palmitoylated 3 (MAGUK p55 subfamily member 3)-like
	n.s.
	n.s.

	comp1521_c4_seq19
	magi1
	membrane associated guanylate kinase, WW and PDZ domain containing 1-like
	n.s.
	n.s.

	comp4084_c1_seq3
	hnrnpul1
	heterogeneous nuclear ribonucleoprotein U-like 1
	n.s.
	n.s.

	comp50821_c0_seq1
	rab3il1
	guanine nucleotide exchange factor for Rab-3A-like
	n.s.
	n.s.

	comp14814_c3_seq17
	fcho2
	FCH domain only protein 2-like
	n.s.
	n.s.

	comp11603_c0_seq1
	cers2
	ceramide synthase 2-like
	n.s.
	n.s.

	comp9691_c0_seq4
	c2cd5
	C2 calcium-dependent domain containing 5
	n.s.
	n.s.

	comp22780_c0_seq1
	ankrd26
	ankyrin repeat domain 26-like
	n.s.
	n.s.

	comp124261_c0_seq1
	–
	–
	n.s.
	n.s.

	comp42357_c0_seq1
	–
	–
	n.s.
	n.s.

	comp49156_c0_seq2
	–
	–
	n.s.
	n.s.

	comp6074_c0_seq1
	–
	–
	n.s.
	n.s.

	comp63278_c0_seq1
	–
	–
	n.s.
	n.s.


Contig identifiers indicated in bold denote contigs that were found up-regulated in nest-holder males when compared with both sneaker and transitional males

Table S15 Gene ontology enrichment for shared expression of nest-holder-biased transcripts. Conditional enrichment was obtained with unadjusted P < 0.01.
	(a) Up-regulated in nest-holder and sneaker males relative to females

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0007050
	cell cycle arrest
	0.0287
	2
	0.0004

	GO:0010869
	regulation of receptor biosynthetic process
	0.0011
	1
	0.0011

	GO:2000209
	regulation of anoikis
	0.0040
	1
	0.0040

	GO:0072595
	maintenance of protein localization in organelle
	0.0052
	1
	0.0052

	GO:0006621
	protein retention in ER lumen
	0.0052
	1
	0.0052

	GO:0051220
	cytoplasmic sequestering of protein
	0.0069
	1
	0.0069

	GO:0016048
	detection of temperature stimulus
	0.0075
	1
	0.0074

	GO:0050951
	sensory perception of temperature stimulus
	0.0075
	1
	0.0074

	Cellular Component

	–
	
	
	
	

	Molecular Function

	GO:0047961
	glycine N-acyltransferase activity
	0.0024
	1
	0.0024

	
	
	
	
	

	(b) Up-regulated in nest-holder and sneaker males, excluding transitional males, relative to females

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0007050
	cell cycle arrest
	0.0167
	2
	0.0001

	GO:0010869
	regulation of receptor biosynthetic process
	0.0007
	1
	0.0007

	GO:2000209
	regulation of anoikis
	0.0023
	1
	0.0023

	GO:0072595
	maintenance of protein localization in organelle
	0.0030
	1
	0.0030

	GO:0006621
	protein retention in ER lumen
	0.0030
	1
	0.0030

	GO:0051726
	regulation of cell cycle
	0.0910
	2
	0.0034

	GO:0051220
	cytoplasmic sequestering of protein
	0.0040
	1
	0.0040

	GO:0016048
	detection of temperature stimulus
	0.0043
	1
	0.0043

	GO:0050951
	sensory perception of temperature stimulus
	0.0043
	1
	0.0043

	GO:0045185
	maintenance of protein location
	0.0097
	1
	0.0097

	GO:0043112
	receptor metabolic process
	0.0100
	1
	0.0100

	GO:0051651
	maintenance of location in cell
	0.0100
	1
	0.0100

	Cellular Component

	GO:0071203
	WASH complex
	0.0097
	1
	0.0097

	Molecular Function

	–
	
	
	
	

	
	
	
	
	

	(c) Up-regulated in nest-holder, sneaker and transitional males relative to females

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	–
	
	
	
	

	Cellular Component

	–
	
	
	
	

	Molecular Function

	GO:0047961
	glycine N-acyltransferase activity
	0.0012
	1
	0.0012

	
	
	
	
	

	(d) Up-regulated only in nest-holder males relative to females

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0003094
	glomerular filtration
	0.0007
	1
	0.0007

	GO:0003014
	renal system process
	0.0024
	1
	0.0024

	GO:0032835
	glomerulus development
	0.0043
	1
	0.0043

	Cellular Component

	GO:0005916
	fascia adherens
	0.0008
	1
	0.0008

	GO:0015629
	actin cytoskeleton
	0.0774
	2
	0.0022

	GO:0044291
	cell-cell contact zone
	0.0038
	1
	0.0038

	Molecular Function

	–
	
	
	
	


1Number of transcripts in each category expected based on the distribution of categories among all transcripts tested. 2Number of transcripts conferring the enrichment in each category for each comparison under analysis

Table S16 excel document.

Table S17 Gene ontology enrichment for gene co-expression modules found to be correlated with nest-holder and sneaker males. Conditional enrichment was obtained with unadjusted P < 0.01.
	(a) plum3 module, positive correlation with nest-holder males

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0006123
	mitochondrial electron transport, cytochrome c to oxygen
	0.0545
	2
	0.0014

	GO:0007286
	spermatid development
	0.0029
	1
	0.0029

	GO:0018108
	peptidyl-tyrosine phosphorylation
	0.3240
	3
	0.0041

	GO:0046427
	positive regulation of JAK-STAT cascade
	0.0043
	1
	0.0043

	GO:0042773
	ATP synthesis coupled electron transport
	0.1004
	2
	0.0045

	GO:0022900
	electron transport chain
	0.1233
	2
	0.0067

	GO:0007020
	microtubule nucleation
	0.0086
	1
	0.0086

	GO:0009954
	proximal/distal pattern formation
	0.0086
	1
	0.0086

	Cellular Component

	GO:0045277
	respiratory chain complex IV
	0.0666
	2
	0.0020

	Molecular Function

	GO:0004129
	cytochrome-c oxidase activity
	0.0526
	2
	0.0013

	GO:0016675
	oxidoreductase activity
	0.0526
	2
	0.0013

	GO:0070064
	proline-rich region binding
	0.0055
	1
	0.0055

	GO:0004514
	nicotinate-nucleotide diphosphorylase (carboxylating) activity
	0.0055
	1
	0.0055

	GO:0051082
	unfolded protein binding
	0.1205
	2
	0.0065

	
	
	
	
	

	(b) sienna3 module, positive correlation with sneaker males

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0044335
	canonical Wnt signalling pathway involved in neural crest cell differentiation
	0.0266
	2
	0.0002

	GO:0000910
	cytokinesis
	0.8369
	6
	0.0002

	GO:0014823
	response to activity
	0.1328
	3
	0.0003

	GO:0008643
	carbohydrate transport
	0.3720
	4
	0.0005

	GO:0044848
	biological phase
	0.0531
	2
	0.0010

	GO:0060037
	pharyngeal system development
	0.0531
	2
	0.0010

	GO:0051338
	regulation of transferase activity
	3.1485
	10
	0.0013

	GO:0006955
	immune response
	1.6606
	7
	0.0014

	GO:0031399
	regulation of protein modification process
	3.9855
	11
	0.0024

	GO:0006950
	response to stress
	9.2729
	19
	0.0026

	GO:0045859
	regulation of protein kinase activity
	2.9758
	9
	0.0032

	GO:0042325
	regulation of phosphorylation
	4.1715
	11
	0.0033

	GO:0006974
	cellular response to DNA damage stimulus
	3.5869
	10
	0.0034

	GO:0032094
	response to food
	0.0930
	2
	0.0035

	GO:0006112
	energy reserve metabolic process
	0.3321
	3
	0.0043

	GO:0006006
	glucose metabolic process
	1.6075
	6
	0.0056

	GO:0016051
	carbohydrate biosynthetic process
	2.1256
	7
	0.0056

	GO:0032436
	positive regulation of proteasomal ubiquitin-dependent protein catabolic process
	0.1196
	2
	0.0060

	GO:0070507
	regulation of microtubule cytoskeleton organization
	0.3853
	3
	0.0066

	GO:0006302
	double-strand break repair
	0.3853
	3
	0.0066

	GO:0015780
	nucleotide-sugar transport
	0.1328
	2
	0.0074

	GO:0051174
	regulation of phosphorus metabolic process
	4.6763
	11
	0.0077

	GO:0071103
	DNA conformation change
	1.7403
	6
	0.0082

	GO:0051302
	regulation of cell division
	0.7971
	4
	0.0083

	GO:0005978
	glycogen biosynthetic process
	0.1461
	2
	0.0089

	GO:0090090
	negative regulation of canonical Wnt signalling pathway
	0.1461
	2
	0.0089

	GO:0042312
	regulation of vasodilation
	0.1461
	2
	0.0089

	Cellular Component

	GO:0098687
	chromosomal region
	0.3319
	4
	0.0003

	GO:0042613
	MHC class II protein complex
	0.0553
	2
	0.0011

	GO:0005819
	spindle
	1.2584
	6
	0.0016

	GO:0000776
	kinetochore
	0.1245
	2
	0.0064

	Molecular Function

	GO:0004860
	protein kinase inhibitor activity
	0.1886
	3
	0.0008

	GO:0000049
	tRNA binding
	0.2290
	3
	0.0014

	GO:0004861
	cyclin-dependent protein serine/threonine kinase inhibitor activity
	0.1078
	2
	0.0048

	GO:0005338
	nucleotide-sugar transmembrane transporter activity
	0.1078
	2
	0.0048

	GO:0004731
	purine-nucleoside phosphorylase activity
	0.1347
	2
	0.0076

	GO:0015238
	drug transmembrane transporter activity
	0.1482
	2
	0.0092

	GO:0005351
	sugar:proton symporter activity
	0.1482
	2
	0.0092

	

	(c) salmon module, negative correlation with sneaker males

	GO ID
	GO term
	Expected1
	Observed2
	pvalue

	Biological Process

	GO:0015074
	DNA integration
	0.7528
	5
	0.0009

	GO:0038032
	termination of G-protein coupled receptor signalling pathway
	1.1994
	6
	0.0013

	GO:0051056
	regulation of small GTPase mediated signal transduction
	7.5535
	17
	0.0017

	GO:0008277
	regulation of G-protein coupled receptor protein signalling pathway
	1.4546
	6
	0.0035

	GO:0032387
	negative regulation of intracellular transport
	0.1021
	2
	0.0043

	GO:0048583
	regulation of response to stimulus
	15.3621
	26
	0.0062

	GO:0043087
	regulation of GTPase activity
	6.6220
	14
	0.0071

	Cellular Component

	–
	
	
	
	

	Molecular Function

	GO:0005227
	calcium activated cation channel activity
	0.9156
	5
	0.0023

	GO:0030552
	cAMP binding
	0.0832
	2
	0.0028

	GO:0032266
	phosphatidylinositol-3-phosphate binding
	0.0951
	2
	0.0038

	GO:0008081
	phosphoric diester hydrolase activity
	2.1761
	7
	0.0065

	GO:0003964
	RNA-directed DNA polymerase activity
	0.1427
	2
	0.0086

	GO:0008047
	enzyme activator activity
	2.3188
	7
	0.0090


[bookmark: _GoBack]1Number of transcripts in each category expected based on the distribution of categories among all transcripts tested. 2Number of transcripts conferring the enrichment in each category for each module



Supplementary Figures
Figure S1 Data analysis workflow outline.

[bookmark: S2Fig]Figure S2 Boxplots of the shifted logarithm of raw (left column) and normalized counts (right column), for each FPKM threshold (rows) tested in this study to remove low-level expression noise. Further analyses proceeded with a reduced transcriptome (179,202 contigs) whose transcripts had at least 2 mapped FPKM fragments. Each sequenced sample is colour coded in agreement with the corresponding phenotype, blue for nest-holder males, green for transitional males, orange for sneaker males, and red for females.

Figure S3 Summary of network indices, A) signed R square for scale free topology model fit, and B) mean connectivity, in function of the soft thresholding power. Approximate scale free-topology is attained around the soft-thresholding power of 17, corresponding to a mean connectivity of 3,406.6 transcripts.

Figure S4 Heatmap showing the association between identified WGCNA transcript modules (rows) and each phenotype (columns). From the 171 identified modules, three modules remained significantly associated with a specific phenotype, after correcting the P-value for multiple comparisons (*). Intensity of colour indicates the strength of the correlation coefficient, ranging between negative values (in blue) and positive (in yellow). Similarity between phenotypes with hierarchical clustering can be seen above the heatmap with respective bootstrap values.

Figure S5 Plots representing the correlation between gene significance for the phenotype and module membership (left), with respective correlations and P-values, and expression values of the module eigengene for each sample sequenced (right), for A) plum3 module in nest-holder males, B) sienna3 and C) salmon modules in sneaker males. A significant positive correlation between transcript significance for the phenotype and module membership can be seen in all three modules, corroborating the importance of these modules for both males. Bars are colour coded according to phenotype so that blue represents nest-holder males, green transitional males, orange sneaker males and red females.
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