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Supplementary Information

Visualization and quality assessment of de novo genome assemblies

S1. Transcript to genome consistency network (TGNet)

A. Workflow 

A FASTA file of independently obtained and assembled transcript sequences is aligned to a FASTA file of genome contigs and/or scaffolds using BLAT (Kent 2002) as shown in Figure S1. BLAT output in PSL format is filtered to retain only transcripts that have different parts aligned with high confidence to several genomic sequences (cutoff thresholds include maximum overlap between split transcript alignments, maximum mismatch fraction and minimum match length). Subsequently, the relative arrangements of contigs and scaffolds are determined based on these alignments and compared to scaffolding information in an AGP file. Overviews of the alignments, predicted arrangements, and scaffolding information are then output in the form of nodes, edges, and attributes in tab-delimited files. Finally, data is imported to Cytoscape (Shannon et al., 2003) for visualization and topology-based assessment (Assenov et al., 2008). We provide TGNet style for visualization and recommend using it with force-directed layout. 
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The scripts and detailed usage instructions can be downloaded from https://github.com/ksanao/TGNet.

B. Network exploration and analysis

Network topology and the information displayed using visual properties (colors, arrowheads, sizes) allow for rapid evaluation of consistency between genome and transcriptome. Using built-in topology and attribute filters in Cytoscape, it is possible to highlight and extract consistent and inconsistent regions within the network, as well as specific components (e.g. scaffold with genes of interest). Using network analysis plugins (e.g. NetworkAnalyzer), it is possible to compute network statistics, identify connected components (super-scaffolds), compare networks, and perform other network operations.

C. Confirming inconsistencies

This approach can successfully identify inconsistencies between assembly and transcriptome mapping. Further inspection of these cases is required to determine the most likely reason. Additional information such as coverage in the assembly, re-alignment of paired reads to a given genomic region, alignments of neighboring genomic sequence and transcript BLAST can be imported to existing networks in Cytoscape. 

Details on detected inconsistent cases in the red fire ant genome assembly are provided in Supplementary Sections S2.C and S2.D for contig and scaffold networks respectfully.

D. Comparison to other genomic visualization tools

	
	Main display
	Connections between contigs
	Connections between scaffolds
	Compatible assemblers
	Suitable for 100Mbp+ genome assemblies

	Consed
(Gordon et al., 1998)
	Linear
	From paired reads
	No
	Any producing ACE files
	No

	Phrapview
(Gordon et al., 1998)
	Linear
	From paired reads
	No
	Phrap
	No

	Gap5
(Bonfield and Whitwham, 2010)
	Linear
	No
	No
	All
	Yes

	UCSC
(Kent et al., 2002)
	Linear
	No
	No
	No
	No

	Ensembl
(Stalker et al., 2004)
	Linear
	No
	No
	No
	No

	IGV
(Robinson et al., 2011)
	Linear
	No
	No
	All
	No

	EagleView
(Huang and Marth)
	Linear
	No
	No
	Any producing ACE files
	No

	Hawkeye
(Schatz et al., 2007)
	Linear
	From paired reads viewed within a single scaffold
	No
	Any producing AFG files
	Yes

	ABySS-Explorer
(Nielsen et al., 2009)
	Graphs
	From paired reads
	No
	ABySS
	Yes

	TGNet
(This publication)
	Graphs
	From transcripts

From scaffolding information
	From transcripts
	All
	Yes

	Table S1: Visualization tool suitability for large-scale de novo assembly analysis. Most suitable tools for each category are highlighted in cyan. 


S2. Application to the red fire ant assembly 

E. Assembly statistics

Assembly of the red fire ant genome resulted in 1978 scaffolds of two or more contigs, 8565 scaffolds consisting in single contigs, and 58968 un-scaffolded contigs (Wurm et al., 2011). We use the term scaffold to describe two or more contiguous sequences (contigs) separated by one or more gaps. According to this definition, we consider single contig scaffolds as un-scaffolded contigs (Table S2).

	
	Number of sequences

	Scaffolds
	1978

	Contigs in scaffolds
	22685

	Un-scaffolded contigs
	67533

	Table S2: Fire ant genome assembly


F. Transcript statistics

We applied this approach to the red fire ant genome using independently obtained de novo assembled transcript sequences. Initially assembled transcripts were processed to reduce redundancy. The details on the alignment of transcripts to genome are provided in Table S3.

	
	Total aligned transcripts (less than 5% mismatch)
	Transcripts with different parts aligned to several contigs or scaffolds

	Contigs in scaffolds
	28874
	1102 (1252 links)

	Scaffolds and un-scaffolded contigs
	31027
	653 (697 links)

	Table S3: Transcripts used in the analysis


G.  Contig-level network

We applied this method to 22685 scaffolded contigs from the fire ant genome assembly (Tables S2 and S3). The resulting contig-level network included 2177 contigs (nodes) corresponding to 524 scaffolds (displayed as scaffold edges) and 1102 aligned transcripts (displayed as transcript edges). Consistent alignments of 966 transcripts to consecutive contigs within the same scaffold confirmed the arrangement of 1918 contigs into 399 scaffolds. In the context of the whole assembly, we could confirm scaffolding accuracy for 20.2% of scaffolding events. 
 We identified 4 transcript alignments inconsistent with scaffolding orientation (2 cases) or order (2 cases). This represents 0.2% of total scaffolds. An example of inconsistent match part order is given in Figure S2. The problematic case is shown with zigzag line. Such disagreements may be due to genome or transcript mis-assembly, fusion transcripts, or other reasons.
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Alignment of 161 transcripts to contigs in different scaffolds either suggested mis-assembly or could help determine the scaffold order within the genome. We assessed the consistency of these cases using a compact view in scaffold-level network.

H. Scaffold-level network

Processing of 1978 scaffolds and 67533 un-scaffolded contigs from the red fire ant assembly (Tables S2 and S3) resulted in the scaffold-level network comprising 374 scaffolds (nodes), 577 un-scaffolded contigs (nodes), and 653 aligned transcript sequences (edges). In 180 cases the alignments suggested that genomic sequences are adjacent and for 498 cases the most likely solution was that one genomic sequence fills gaps in another. For 84 of these cases, gap filling was impossible according to sequence lengths, gap locations, and alignment coordinates and thus could indicate mis-assembly. 572 consistent alignments (697 edges in total) suggesting either gap filling or sequence adjacency allowed relative arrangement of 877 genomic sequences into 309 putative super-scaffolds listed in Table S4 below. 

	Super-scaffold
	Source scaffold
	Target scaffold
	Connection type

	super_s1
	-g_s02000
	-g_s04785
	merge

	super_s1
	+g_s04785
	+g_c03232
	merge

	super_s1
	+g_s04785
	-g_c00462
	merge

	super_s1
	+g_s04785
	-g_c00462
	merge

	super_s1
	-g_s04785
	+g_c13573
	merge

	super_s1
	+g_s04785
	+g_c02095
	merge

	super_s1
	-g_s04785
	-g_s03071
	merge

	super_s1
	+g_s04785
	+g_s00810
	merge

	super_s1
	-g_s04785
	-g_c02455
	merge

	super_s1
	+g_s04785
	+g_s03071
	merge

	super_s1
	+g_s04785
	-g_s04823
	merge

	super_s1
	+g_s01705
	+g_s04785
	merge

	super_s2
	+g_s01260
	-g_s03776
	merge

	super_s3
	-g_s00952
	+g_s02694
	merge

	super_s3
	+g_s02694
	-g_c19022
	merge

	super_s3
	+g_s02694
	-g_c18949
	merge

	super_s3
	+g_s02694
	-g_s01169
	merge

	super_s3
	+g_s02694
	-g_c13805
	merge

	super_s3
	-g_s01467
	-g_s02694
	merge

	super_s3
	+g_s03388
	+g_s02694
	merge

	super_s4
	+g_c00088
	+g_s07705
	merge

	super_s5
	+g_s10311
	+g_s01962
	join

	super_s5
	+g_s10311
	+g_c11390
	merge

	super_s5
	+g_s02245
	-g_s01962
	merge

	super_s5
	-g_s02245
	+g_s01962
	merge

	super_s5
	-g_s05934
	+g_s10311
	merge

	super_s5
	-g_s01511
	+g_c14406
	join

	super_s5
	+g_c14406
	+g_s10311
	merge

	super_s5
	+g_s00782
	+g_s10311
	merge

	super_s5
	+g_s06194
	+g_s10311
	merge

	super_s5
	-g_c03618
	-g_c08415
	join

	super_s5
	-g_c08415
	-g_s10311
	merge

	super_s6
	+g_s06657
	+g_c05049
	join

	super_s6
	+g_c05049
	-g_s00720
	join

	super_s7
	-g_c07490
	-g_s03171
	merge

	super_s7
	+g_c24120
	+g_s03171
	merge

	super_s8
	+g_c19361
	+g_s02127
	merge

	super_s8
	+g_s02127
	-g_s03066
	merge

	super_s8
	-g_s02127
	+g_s03066
	merge

	super_s8
	+g_c08835
	+g_c15508
	join

	super_s8
	+g_c15508
	-g_s02127
	merge

	super_s8
	+g_s04111
	-g_s02127
	merge

	super_s9
	-g_s02940
	-g_s04744
	merge

	super_s10
	-g_s00779
	-g_s00165
	merge

	super_s10
	+g_s00779
	-g_s03519
	merge

	super_s10
	-g_s00779
	+g_s00784
	merge

	super_s10
	+g_s00779
	-g_s00761
	merge

	super_s10
	-g_c20039
	-g_s00779
	merge

	super_s10
	-g_s00761
	+g_s00779
	merge

	super_s10
	-g_s00624
	+g_s00779
	merge

	super_s11
	+g_s00370
	+g_s10455
	merge

	super_s12
	-g_s02797
	-g_s04213
	merge

	super_s12
	-g_s02797
	-g_s00719
	merge

	super_s12
	+g_s02797
	-g_s00364
	merge

	super_s12
	-g_s02797
	-g_s03429
	merge

	super_s12
	-g_c02217
	-g_s02797
	merge

	super_s12
	-g_s04673
	-g_s00364
	join

	super_s12
	+g_c00812
	+g_s02797
	merge

	super_s12
	+g_s03158
	+g_s02797
	merge

	super_s13
	-g_c07740
	+g_s07457
	merge

	super_s13
	-g_s07457
	-g_s03309
	merge

	super_s14
	+g_s01310
	+g_s04347
	merge

	super_s14
	+g_s07017
	+g_s04347
	join

	super_s15
	-g_s01945
	+g_s06207
	merge

	super_s15
	-g_s06207
	+g_c21887
	merge

	super_s15
	-g_s06207
	+g_c21887
	merge

	super_s15
	-g_s00827
	-g_s06207
	merge

	super_s15
	+g_c21887
	+g_s00235
	join

	super_s15
	+g_c21887
	+g_c03207
	join

	super_s16
	-g_s05205
	-g_s01957
	merge

	super_s16
	-g_s01957
	+g_c95758
	join

	super_s16
	+g_s01957
	+g_s02331
	merge

	super_s16
	+g_s01957
	+g_c02111
	merge

	super_s16
	-g_c95758
	+g_s01957
	join

	super_s16
	-g_s03311
	-g_s01957
	merge

	super_s16
	+g_s08290
	-g_s01957
	join

	super_s17
	-g_s01578
	-g_s05991
	merge

	super_s17
	-g_s01578
	-g_s05991
	merge

	super_s17
	-g_s01578
	+g_s07831
	join

	super_s17
	+g_s07831
	-g_s01379
	merge

	super_s17
	+g_s07831
	+g_s04258
	merge

	super_s17
	+g_s07831
	-g_s08586
	merge

	super_s17
	-g_c08393
	-g_s01578
	merge

	super_s18
	+g_s09348
	+g_s03086
	merge

	super_s18
	+g_s09348
	+g_s01826
	merge

	super_s18
	+g_s09348
	+g_s05012
	merge

	super_s18
	+g_s01826
	+g_s09348
	merge

	super_s18
	-g_s01797
	-g_s09348
	merge

	super_s18
	+g_s02671
	+g_s09348
	merge

	super_s19
	+g_s01947
	-g_s05786
	join

	super_s20
	+g_s00655
	+g_s08758
	merge

	super_s20
	-g_s00655
	-g_c06089
	merge

	super_s20
	-g_c06089
	+g_s02638
	join

	super_s20
	-g_c07781
	-g_s00655
	merge

	super_s20
	+g_c18312
	-g_s00655
	merge

	super_s21
	-g_s00741
	-g_s02965
	merge

	super_s21
	-g_s02965
	+g_s00757
	join

	super_s21
	+g_s01131
	-g_s00741
	merge

	super_s22
	-g_s02551
	-g_s00423
	merge

	super_s22
	+g_s02551
	+g_s00304
	merge

	super_s22
	+g_s02104
	-g_s02551
	merge

	super_s23
	-g_s01122
	+g_s04348
	merge

	super_s23
	-g_s01122
	+g_s04348
	merge

	super_s23
	+g_s01122
	+g_c04990
	merge

	super_s23
	-g_s01122
	-g_s02991
	merge

	super_s23
	-g_s01122
	-g_s00326
	merge

	super_s23
	-g_c13418
	-g_s01122
	merge

	super_s23
	-g_s00793
	-g_s01122
	merge

	super_s23
	+g_s01389
	-g_s01122
	merge

	super_s23
	+g_c23447
	-g_s01122
	merge

	super_s24
	-g_c05701
	-g_s05285
	merge

	super_s24
	+g_s05285
	+g_s03428
	merge

	super_s24
	-g_s05285
	+g_s00805
	join

	super_s24
	-g_s05285
	+g_s03229
	merge

	super_s24
	+g_s05285
	-g_c01776
	merge

	super_s24
	-g_s00805
	+g_s02853
	merge

	super_s24
	-g_s04529
	-g_s05285
	merge

	super_s25
	-g_s07837
	-g_s00135
	merge

	super_s25
	+g_s07837
	-g_s01560
	merge

	super_s25
	-g_s07837
	-g_c15163
	join

	super_s25
	+g_s07837
	+g_c13599
	merge

	super_s25
	+g_s00135
	+g_s07837
	merge

	super_s25
	+g_c90694
	-g_c21863
	join

	super_s25
	-g_c21863
	+g_s07837
	merge

	super_s26
	-g_c00264
	+g_s00490
	join

	super_s26
	+g_c00264
	-g_s02742
	merge

	super_s27
	-g_c22170
	+g_s03319
	join

	super_s27
	-g_c22170
	-g_s07395
	merge

	super_s28
	+g_s02659
	+g_s02428
	merge

	super_s28
	-g_s00725
	+g_s02659
	merge

	super_s29
	+g_s01088
	-g_s06774
	merge

	super_s29
	-g_s01088
	-g_s01534
	join

	super_s29
	+g_s06774
	-g_s03583
	merge

	super_s29
	-g_s01534
	+g_s06774
	merge

	super_s30
	-g_s06890
	-g_c19715
	merge

	super_s30
	+g_s06890
	+g_s00487
	merge

	super_s30
	-g_s06890
	-g_s02521
	merge

	super_s30
	+g_s03611
	-g_s06890
	merge

	super_s31
	-g_s06738
	+g_c19717
	merge

	super_s31
	-g_s06738
	-g_s00282
	merge

	super_s31
	+g_s06738
	+g_c11304
	merge

	super_s31
	+g_s06738
	-g_c02264
	merge

	super_s31
	-g_s00575
	-g_s06738
	merge

	super_s32
	+g_s04103
	+g_c69260
	merge

	super_s32
	+g_s04103
	-g_c13004
	merge

	super_s32
	+g_s04103
	+g_s01375
	merge

	super_s32
	-g_s04103
	-g_s02154
	merge

	super_s32
	-g_s04103
	+g_s02390
	merge

	super_s32
	-g_s04103
	-g_s02556
	merge

	super_s32
	+g_s04103
	+g_s03505
	merge

	super_s32
	-g_c14734
	+g_s04103
	merge

	super_s32
	+g_s06284
	-g_s04103
	merge

	super_s33
	-g_s04395
	+g_s02333
	merge

	super_s34
	+g_s00605
	+g_s01722
	join

	super_s34
	+g_s00605
	+g_s01287
	join

	super_s34
	+g_s01722
	-g_s00777
	merge

	super_s34
	+g_s01722
	+g_s03450
	merge

	super_s34
	-g_s04204
	+g_s01722
	merge

	super_s34
	+g_s04418
	-g_s01722
	merge

	super_s35
	+g_s00472
	-g_s01230
	merge

	super_s35
	-g_s01230
	-g_c12246
	merge

	super_s35
	-g_s01230
	-g_s00979
	merge

	super_s35
	-g_s06209
	-g_s03909
	join

	super_s35
	-g_s00979
	+g_s06209
	join

	super_s35
	-g_s03155
	+g_s01230
	merge

	super_s36
	+g_s10535
	+g_s02211
	merge

	super_s36
	-g_s10535
	+g_c14172
	merge

	super_s36
	+g_s10535
	+g_s02211
	merge

	super_s36
	-g_s10535
	+g_c12787
	merge

	super_s36
	+g_s10535
	+g_s00917
	merge

	super_s36
	+g_s02211
	+g_s10535
	merge

	super_s36
	+g_s02211
	+g_s10535
	merge

	super_s36
	+g_s02211
	+g_s10535
	merge

	super_s37
	-g_s03190
	-g_s04406
	merge

	super_s37
	+g_s03190
	-g_s01819
	merge

	super_s37
	-g_s03190
	+g_s01627
	merge

	super_s37
	-g_s03373
	+g_s03190
	merge

	super_s37
	-g_c26998
	+g_s03190
	merge

	super_s38
	+g_c17015
	-g_s02589
	merge

	super_s38
	-g_s02589
	-g_s06968
	merge

	super_s38
	-g_s04533
	+g_s02589
	merge

	super_s38
	-g_s02147
	-g_s04889
	join

	super_s38
	-g_s04889
	+g_s02589
	join

	super_s39
	-g_s02592
	-g_s01117
	merge

	super_s39
	-g_c17251
	-g_s02592
	merge

	super_s39
	+g_c05082
	+g_s02592
	merge

	super_s40
	+g_s02799
	+g_s03503
	merge

	super_s40
	-g_s02622
	-g_s03503
	merge

	super_s40
	-g_c02186
	-g_s03503
	join

	super_s40
	-g_s06722
	+g_s03503
	merge

	super_s40
	-g_c32758
	+g_s03503
	merge

	super_s41
	-g_c11253
	-g_s00514
	merge

	super_s41
	-g_s00514
	-g_s03023
	merge

	super_s41
	-g_s00514
	-g_s04655
	merge

	super_s41
	+g_c04453
	-g_s00514
	merge

	super_s41
	-g_s01831
	+g_s00514
	merge

	super_s42
	-g_s03341
	-g_s01426
	merge

	super_s42
	-g_s03341
	-g_s01426
	merge

	super_s42
	-g_s01426
	+g_s00122
	merge

	super_s42
	+g_s01426
	-g_c03969
	merge

	super_s42
	+g_s03888
	+g_s01426
	merge

	super_s42
	+g_s03888
	+g_s01426
	merge

	super_s42
	+g_c39346
	+g_s01426
	merge

	super_s43
	-g_s05901
	+g_c21652
	merge

	super_s43
	-g_s03512
	-g_s05901
	merge

	super_s43
	+g_s03512
	-g_s02664
	join

	super_s43
	-g_s02664
	-g_c06644
	join

	super_s44
	+g_c02416
	+g_s02883
	merge

	super_s45
	-g_s04171
	+g_s02749
	merge

	super_s45
	+g_s02749
	-g_s01105
	join

	super_s46
	+g_c14356
	+g_s03226
	join

	super_s46
	-g_s02847
	-g_s03226
	join

	super_s46
	+g_s03062
	-g_s03226
	merge

	super_s47
	+g_s03743
	-g_s01224
	merge

	super_s47
	-g_s01224
	-g_s00309
	merge

	super_s47
	-g_s02794
	+g_s01224
	merge

	super_s48
	-g_s00874
	-g_c09560
	merge

	super_s48
	-g_c01794
	+g_s00874
	merge

	super_s49
	-g_s01203
	+g_s00287
	merge

	super_s49
	+g_s01203
	-g_s02359
	merge

	super_s49
	+g_s01203
	+g_s02145
	merge

	super_s50
	+g_s00388
	+g_s05687
	merge

	super_s50
	+g_s00388
	+g_s05687
	merge

	super_s51
	+g_s00997
	+g_c00969
	join

	super_s51
	+g_c00969
	+g_s01390
	join

	super_s52
	+g_s06735
	-g_s04262
	merge

	super_s52
	-g_s06735
	+g_s04262
	merge

	super_s52
	-g_s02151
	-g_s06735
	merge

	super_s53
	-g_s03814
	-g_s05505
	merge

	super_s53
	+g_s05505
	+g_c02173
	join

	super_s53
	+g_s05505
	-g_c49077
	merge

	super_s54
	+g_s07467
	+g_s01634
	join

	super_s54
	+g_s07467
	+g_s01634
	join

	super_s54
	+g_s01634
	+g_s04425
	join

	super_s54
	+g_s01634
	+g_s04425
	join

	super_s54
	+g_c22387
	+g_s04626
	join

	super_s54
	+g_s04626
	+g_s07467
	merge

	super_s55
	-g_s00161
	+g_s09376
	merge

	super_s55
	-g_s09376
	-g_s01466
	join

	super_s55
	+g_s00583
	+g_s09376
	merge

	super_s55
	+g_s01516
	+g_s09376
	merge

	super_s56
	-g_s03334
	+g_c15441
	merge

	super_s56
	-g_s03334
	-g_s05262
	join

	super_s56
	+g_s03334
	+g_c14824
	merge

	super_s56
	+g_c15441
	+g_s03192
	join

	super_s57
	+g_s06343
	+g_s05433
	merge

	super_s57
	-g_s06343
	+g_c06846
	merge

	super_s57
	+g_s06343
	+g_s00771
	merge

	super_s58
	+g_s00034
	-g_s00950
	merge

	super_s58
	-g_s00950
	-g_c34294
	merge

	super_s58
	-g_s00950
	+g_s03981
	merge

	super_s59
	-g_s00226
	+g_s03952
	merge

	super_s59
	+g_s03952
	+g_s04401
	merge

	super_s59
	+g_s03952
	+g_s07065
	merge

	super_s60
	-g_s01959
	-g_s03543
	merge

	super_s60
	+g_s03543
	-g_s06126
	join

	super_s60
	-g_s07370
	-g_s03543
	merge

	super_s61
	+g_s01542
	-g_s05118
	merge

	super_s61
	+g_s05118
	-g_c05111
	merge

	super_s61
	+g_s00813
	+g_s05118
	join

	super_s62
	+g_s06689
	+g_c28111
	merge

	super_s62
	+g_s06689
	+g_s08628
	join

	super_s62
	-g_s08628
	+g_c24588
	merge

	super_s63
	+g_s09976
	-g_s01858
	merge

	super_s63
	-g_s01858
	-g_s00268
	merge

	super_s63
	-g_s01356
	+g_s01858
	merge

	super_s64
	-g_s01341
	+g_s06568
	merge

	super_s64
	-g_s02887
	-g_s06568
	merge

	super_s64
	-g_c05943
	+g_s06568
	merge

	super_s65
	+g_s00511
	+g_s01259
	merge

	super_s65
	+g_s01020
	+g_s01259
	merge

	super_s66
	-g_c08892
	-g_s03296
	join

	super_s66
	-g_s03296
	-g_s04685
	join

	super_s66
	-g_s04685
	-g_s01295
	join

	super_s67
	-g_s02323
	+g_s00206
	merge

	super_s68
	+g_s00742
	-g_s10518
	merge

	super_s68
	+g_s10518
	+g_s03385
	join

	super_s68
	-g_s10518
	+g_c03470
	merge

	super_s69
	-g_s06516
	+g_c11527
	join

	super_s69
	+g_c11527
	-g_s00351
	join

	super_s70
	+g_c03990
	+g_s03768
	merge

	super_s70
	-g_c14394
	-g_s03768
	merge

	super_s71
	-g_s01352
	+g_s05439
	merge

	super_s71
	+g_s01352
	-g_c04518
	join

	super_s71
	+g_s05439
	+g_s04749
	merge

	super_s71
	-g_s05439
	+g_s01352
	merge

	super_s72
	+g_c05891
	-g_s05766
	merge

	super_s72
	+g_c20270
	+g_s05766
	merge

	super_s73
	+g_s08068
	+g_s00888
	merge

	super_s73
	-g_s08068
	-g_s03193
	merge

	super_s74
	+g_s00936
	-g_s06255
	merge

	super_s74
	-g_s06255
	+g_c11585
	merge

	super_s74
	+g_c11585
	-g_s06255
	merge

	super_s75
	+g_s06318
	-g_s02424
	join

	super_s75
	-g_s02424
	-g_s07235
	join

	super_s76
	-g_c17021
	-g_s06564
	join

	super_s76
	-g_s00800
	-g_s06564
	merge

	super_s77
	+g_s05553
	+g_s09607
	merge

	super_s78
	-g_c00202
	-g_s06832
	merge

	super_s78
	-g_c00202
	-g_s06832
	merge

	super_s78
	+g_s06832
	+g_s02255
	merge

	super_s79
	-g_s04336
	-g_c13063
	merge

	super_s79
	+g_s04336
	+g_s03282
	join

	super_s79
	-g_s03978
	+g_s03282
	join

	super_s80
	-g_s03618
	+g_s00271
	join

	super_s80
	+g_s00271
	-g_s04028
	merge

	super_s81
	+g_s04226
	-g_s08573
	merge

	super_s81
	-g_s04543
	-g_s04226
	merge

	super_s82
	+g_c32498
	+g_s00709
	merge

	super_s83
	-g_s01707
	-g_s00690
	merge

	super_s83
	+g_s00690
	-g_s04116
	merge

	super_s84
	+g_s01633
	-g_s06667
	merge

	super_s84
	-g_s06667
	-g_s01432
	merge

	super_s84
	-g_s06667
	-g_s08893
	merge

	super_s85
	+g_s01258
	-g_s01244
	merge

	super_s85
	-g_s01244
	-g_s05815
	merge

	super_s85
	+g_s01244
	-g_s03853
	join

	super_s86
	-g_s01478
	-g_s06024
	join

	super_s86
	-g_s01478
	+g_s01100
	join

	super_s86
	-g_c25474
	+g_s06024
	join

	super_s87
	-g_c05822
	-g_s06372
	join

	super_s87
	+g_s09687
	+g_s06372
	join

	super_s88
	-g_s03404
	+g_c00441
	merge

	super_s89
	+g_s01625
	-g_s02230
	merge

	super_s89
	+g_c23183
	+g_s02230
	merge

	super_s90
	-g_s10009
	-g_c12820
	merge

	super_s90
	-g_s10009
	-g_s10451
	join

	super_s90
	+g_c11455
	-g_s10009
	merge

	super_s91
	-g_s00188
	+g_s02189
	merge

	super_s91
	+g_s02685
	+g_s02189
	merge

	super_s92
	-g_c03468
	+g_s09806
	merge

	super_s92
	+g_s09806
	-g_s05020
	join

	super_s92
	+g_s05810
	+g_s09806
	merge

	super_s93
	+g_s05874
	+g_s02234
	join

	super_s93
	+g_s02234
	-g_s01148
	join

	super_s94
	+g_c10790
	+g_s07299
	merge

	super_s94
	+g_s07299
	-g_c02744
	merge

	super_s95
	-g_c28172
	-g_s02963
	merge

	super_s95
	-g_s02963
	-g_s01820
	merge

	super_s96
	+g_c16143
	+g_s09331
	merge

	super_s96
	-g_s09331
	-g_c16143
	merge

	super_s96
	+g_s09331
	-g_s01386
	merge

	super_s97
	-g_s03199
	+g_s06826
	merge

	super_s97
	+g_s03199
	-g_s06826
	merge

	super_s97
	+g_s06826
	-g_c05990
	merge

	super_s98
	-g_s00715
	-g_s00656
	merge

	super_s99
	+g_s02619
	+g_s04927
	merge

	super_s99
	-g_c13538
	-g_s04927
	merge

	super_s100
	-g_s03886
	+g_s01506
	merge

	super_s100
	-g_s03692
	+g_s01506
	merge

	super_s101
	+g_c06145
	-g_s02470
	join

	super_s102
	+g_s10516
	-g_c06257
	merge

	super_s102
	-g_c22383
	-g_s10516
	join

	super_s103
	+g_s07973
	-g_s06386
	merge

	super_s103
	-g_s06386
	-g_s05957
	join

	super_s104
	+g_s01428
	+g_s06942
	merge

	super_s105
	-g_s10177
	+g_s00743
	join

	super_s105
	+g_s00743
	+g_c55444
	merge

	super_s106
	+g_s06723
	+g_s04426
	merge

	super_s106
	+g_s04426
	-g_s03217
	join

	super_s107
	-g_s04019
	-g_s03147
	join

	super_s107
	-g_c03597
	-g_s03147
	merge

	super_s108
	+g_s02935
	-g_s02511
	join

	super_s108
	-g_s01513
	+g_s02935
	join

	super_s109
	+g_s00330
	-g_s05280
	merge

	super_s110
	-g_s00314
	+g_c11484
	merge

	super_s110
	+g_s00314
	-g_s02298
	merge

	super_s111
	-g_s00993
	+g_s02818
	join

	super_s111
	+g_s07119
	-g_s00993
	join

	super_s112
	+g_s04333
	+g_s04404
	merge

	super_s112
	-g_s04333
	+g_s02325
	merge

	super_s113
	+g_c05179
	-g_s07090
	merge

	super_s113
	-g_s00934
	+g_s07090
	merge

	super_s114
	-g_s06877
	-g_s01592
	merge

	super_s114
	+g_s03684
	+g_s06877
	merge

	super_s115
	-g_s06769
	+g_s07103
	merge

	super_s115
	+g_s07103
	-g_s05841
	join

	super_s116
	+g_c19602
	+g_s04609
	merge

	super_s116
	-g_s02704
	-g_s04609
	merge

	super_s117
	+g_s05893
	+g_s07057
	merge

	super_s117
	-g_s05893
	-g_s04289
	merge

	super_s118
	+g_s07420
	-g_s02875
	merge

	super_s118
	-g_s02875
	-g_c13814
	merge

	super_s119
	+g_s00471
	-g_s04903
	merge

	super_s119
	-g_s04903
	-g_c06700
	join

	super_s120
	+g_s01910
	-g_c26781
	merge

	super_s120
	-g_s01910
	-g_s03099
	merge

	super_s121
	+g_s10523
	+g_s02636
	merge

	super_s121
	+g_s04149
	-g_s10523
	merge

	super_s122
	+g_s00659
	+g_s00486
	join

	super_s122
	+g_s00659
	+g_s00486
	join

	super_s122
	+g_s00486
	-g_s05342
	join

	super_s123
	-g_s08373
	-g_s03783
	merge

	super_s123
	-g_s03783
	-g_s10519
	join

	super_s124
	+g_s05386
	+g_s01070
	merge

	super_s124
	+g_s01070
	+g_c24407
	join

	super_s125
	-g_s06358
	+g_s06725
	join

	super_s126
	+g_s09708
	-g_s04434
	merge

	super_s127
	+g_s01331
	+g_s03219
	join

	super_s128
	-g_c24287
	+g_s02026
	join

	super_s129
	-g_s05293
	+g_s07287
	join

	super_s129
	-g_s05293
	-g_s03619
	join

	super_s130
	-g_s05377
	+g_s03400
	join

	super_s130
	-g_s05377
	+g_s03400
	join

	super_s130
	+g_s03400
	-g_s02863
	merge

	super_s131
	-g_s07332
	-g_c06472
	merge

	super_s132
	+g_s01140
	+g_s04648
	merge

	super_s132
	-g_c18133
	-g_s04648
	merge

	super_s133
	+g_s03328
	+g_c02598
	merge

	super_s133
	+g_s03328
	+g_s01527
	merge

	super_s134
	+g_c00882
	-g_s02648
	merge

	super_s135
	+g_s07228
	+g_s07063
	merge

	super_s135
	+g_s07063
	+g_s05708
	join

	super_s136
	-g_s05960
	-g_s01172
	merge

	super_s136
	-g_s05960
	-g_s00595
	merge

	super_s136
	-g_s05960
	-g_s00595
	merge

	super_s137
	-g_c03366
	+g_s04863
	merge

	super_s137
	+g_s04863
	-g_s01594
	merge

	super_s138
	+g_s03038
	-g_c16213
	merge

	super_s138
	-g_c16213
	-g_c15503
	join

	super_s139
	-g_s06998
	-g_s03128
	merge

	super_s139
	-g_s06998
	-g_s03128
	merge

	super_s139
	+g_s05345
	-g_s06998
	join

	super_s140
	-g_s00961
	+g_c91829
	merge

	super_s140
	+g_s00961
	+g_s02908
	merge

	super_s141
	-g_s01706
	+g_s05195
	merge

	super_s141
	-g_s05195
	-g_s04726
	merge

	super_s142
	+g_s09037
	+g_c06845
	merge

	super_s142
	+g_s09037
	+g_c06845
	merge

	super_s142
	+g_s00666
	-g_s09037
	merge

	super_s143
	-g_s02942
	+g_s05878
	join

	super_s143
	-g_s03127
	-g_s02942
	merge

	super_s144
	+g_s06813
	+g_s06953
	join

	super_s144
	+g_s06953
	+g_c18609
	merge

	super_s144
	+g_s06953
	+g_c18609
	merge

	super_s145
	+g_s03693
	+g_s01402
	join

	super_s145
	+g_s03693
	-g_c31679
	join

	super_s146
	+g_s07064
	-g_c06911
	merge

	super_s147
	+g_c05509
	+g_s06486
	merge

	super_s148
	-g_s10483
	-g_s05740
	join

	super_s149
	-g_c10000
	-g_s06143
	merge

	super_s150
	-g_s03914
	+g_s03923
	join

	super_s151
	+g_s03453
	-g_s08794
	merge

	super_s152
	-g_s10533
	-g_s04940
	merge

	super_s153
	-g_s06661
	-g_s08425
	join

	super_s154
	-g_s00871
	+g_s03917
	merge

	super_s155
	-g_s08797
	-g_s01475
	merge

	super_s156
	+g_s05641
	+g_c11431
	join

	super_s157
	+g_c07775
	-g_s02536
	merge

	super_s158
	-g_c59385
	-g_s09755
	merge

	super_s159
	-g_s10511
	+g_s06313
	merge

	super_s160
	+g_s00759
	-g_s01670
	merge

	super_s161
	+g_s04254
	+g_s02459
	join

	super_s162
	-g_c12841
	-g_s02652
	merge

	super_s163
	-g_c08487
	+g_c02396
	join

	super_s164
	+g_c14706
	-g_s00204
	join

	super_s165
	-g_s01396
	-g_s02414
	merge

	super_s166
	+g_s02514
	+g_c19395
	join

	super_s167
	+g_c14833
	+g_s00310
	merge

	super_s168
	+g_s05399
	+g_s07158
	join

	super_s169
	+g_s07167
	+g_s00849
	join

	super_s170
	+g_c03449
	+g_s00619
	join

	super_s171
	-g_s02616
	+g_s05213
	merge

	super_s172
	-g_s07320
	+g_s00943
	merge

	super_s173
	-g_s06724
	-g_c08412
	merge

	super_s174
	+g_s00553
	+g_s01170
	merge

	super_s175
	-g_s03673
	-g_s02861
	join

	super_s176
	-g_s04469
	+g_s01261
	join

	super_s177
	+g_s00754
	+g_c15512
	join

	super_s178
	+g_s06730
	-g_c18371
	merge

	super_s179
	-g_s04639
	+g_s08971
	join

	super_s180
	-g_s00518
	-g_s05630
	join

	super_s181
	-g_s03663
	-g_s04881
	join

	super_s182
	+g_s00562
	+g_s02966
	merge

	super_s183
	-g_s00636
	-g_s10538
	merge

	super_s184
	+g_s02816
	-g_c16715
	join

	super_s185
	+g_c19280
	+g_c11226
	join

	super_s186
	+g_s08739
	-g_c40105
	merge

	super_s187
	-g_s06050
	-g_c13631
	merge

	super_s188
	+g_c00983
	+g_s07673
	merge

	super_s189
	-g_s01269
	-g_s07271
	merge

	super_s190
	+g_s02615
	+g_s03291
	join

	super_s191
	+g_s02600
	+g_c08578
	join

	super_s192
	+g_c19596
	-g_s01896
	join

	super_s193
	-g_s05888
	+g_s05152
	merge

	super_s194
	-g_s00113
	-g_s05790
	merge

	super_s195
	+g_s02997
	+g_s04556
	join

	super_s196
	-g_s02902
	+g_s07476
	merge

	super_s197
	+g_s01842
	+g_c12068
	merge

	super_s198
	-g_s00600
	-g_s07276
	join

	super_s199
	+g_s03758
	-g_s00905
	join

	super_s200
	+g_s02945
	+g_c24271
	join

	super_s201
	-g_s07429
	+g_s00992
	merge

	super_s202
	+g_c06220
	+g_s06340
	merge

	super_s203
	-g_s04136
	+g_s02814
	merge

	super_s204
	-g_c10171
	-g_s03813
	merge

	super_s205
	-g_c14413
	-g_s05251
	merge

	super_s206
	+g_s09929
	+g_c105280
	merge

	super_s207
	+g_c05119
	+g_s07222
	merge

	super_s208
	-g_c01354
	+g_s05534
	merge

	super_s209
	-g_s03262
	-g_c02175
	join

	super_s210
	-g_s04551
	-g_c03211
	join

	super_s211
	+g_s05712
	-g_s04210
	merge

	super_s212
	+g_s01571
	-g_c13747
	merge

	super_s213
	-g_s04702
	-g_s05577
	merge

	super_s214
	+g_s07982
	+g_s02928
	merge

	super_s215
	-g_s00318
	-g_s04902
	join

	super_s215
	-g_s00318
	-g_s04902
	join

	super_s216
	-g_c02570
	-g_s04765
	merge

	super_s216
	+g_c02570
	+g_s04765
	merge

	super_s217
	+g_s06349
	-g_s06060
	join

	super_s218
	+g_s04548
	+g_s06309
	join

	super_s219
	-g_s03078
	-g_s04256
	join

	super_s220
	+g_c10908
	-g_c04605
	join

	super_s221
	+g_c03911
	+g_s06945
	merge

	super_s222
	+g_s00447
	+g_s02402
	join

	super_s222
	+g_s00447
	+g_s02402
	join

	super_s223
	+g_s03333
	+g_s07583
	merge

	super_s224
	+g_s06757
	-g_c63648
	merge

	super_s225
	-g_s02690
	-g_c07507
	join

	super_s226
	+g_c08802
	-g_s01474
	join

	super_s227
	-g_c22908
	+g_s03831
	join

	super_s228
	+g_s06800
	+g_s02101
	merge

	super_s229
	-g_s10065
	-g_s01166
	join

	super_s230
	+g_s05783
	-g_s01913
	merge

	super_s231
	-g_s00094
	-g_s05944
	join

	super_s232
	+g_s05472
	+g_s07976
	join

	super_s233
	-g_s02800
	-g_s03804
	merge

	super_s234
	-g_c01157
	+g_s05741
	join

	super_s235
	+g_s05746
	-g_s01616
	join

	super_s236
	+g_s01130
	+g_s00774
	merge

	super_s237
	+g_s00683
	-g_s04007
	join

	super_s238
	-g_s01056
	+g_c14708
	join

	super_s239
	+g_s07388
	-g_s07360
	join

	super_s240
	-g_s00406
	-g_s01601
	join

	super_s241
	-g_s04355
	-g_s00770
	join

	super_s242
	+g_s06628
	-g_s07896
	join

	super_s243
	-g_s06276
	+g_s06786
	join

	super_s244
	-g_s06915
	+g_s07310
	join

	super_s245
	+g_s01003
	+g_c05145
	join

	super_s246
	+g_s01716
	-g_s03378
	merge

	super_s247
	-g_s07645
	-g_s05920
	join

	super_s248
	-g_s00237
	-g_s00292
	join

	super_s249
	+g_c05208
	+g_s03129
	join

	super_s250
	+g_s02706
	-g_s04545
	join

	super_s251
	-g_c30476
	+g_s06514
	merge

	super_s252
	+g_s04623
	-g_s03386
	merge

	super_s253
	-g_s01866
	-g_s00458
	join

	super_s254
	-g_s02160
	-g_c13981
	join

	super_s255
	-g_c52433
	-g_s02756
	join

	super_s255
	-g_c52433
	-g_s02756
	join

	super_s256
	+g_s00942
	+g_s01110
	merge

	super_s257
	-g_s01383
	+g_s02281
	join

	super_s257
	-g_s02281
	+g_s01383
	join

	super_s258
	+g_s10375
	+g_s00333
	merge

	super_s259
	-g_c14889
	+g_s03313
	join

	super_s260
	-g_s02570
	+g_s01864
	merge

	super_s261
	-g_s03065
	-g_s03863
	merge

	super_s262
	+g_s06222
	-g_c94725
	join

	super_s262
	+g_s06222
	-g_c94725
	join

	super_s263
	+g_s06861
	-g_c02199
	join

	super_s264
	-g_s07478
	+g_s03545
	join

	super_s265
	+g_s08138
	-g_c17889
	join

	super_s266
	+g_s06986
	-g_s03310
	merge

	super_s267
	+g_s05329
	-g_s03342
	join

	super_s268
	-g_s02170
	-g_c22312
	join

	super_s269
	-g_s01291
	-g_c15157
	merge

	super_s270
	+g_c12965
	+g_s03536
	join

	super_s271
	+g_c09612
	+g_s07999
	join

	super_s272
	+g_s05291
	+g_s09010
	merge

	super_s273
	-g_s04191
	+g_s04796
	join

	super_s274
	+g_s03471
	+g_s03902
	merge

	super_s275
	+g_s03222
	-g_s02242
	merge

	super_s276
	+g_s00941
	+g_s04804
	join

	super_s277
	+g_s08287
	-g_s01464
	merge

	super_s278
	-g_s01497
	-g_s04783
	merge

	super_s278
	-g_s01497
	-g_s04783
	merge

	super_s279
	-g_s07071
	+g_s02417
	join

	super_s280
	-g_c11892
	+g_c04717
	join

	super_s281
	+g_s07107
	-g_c13742
	join

	super_s281
	+g_s07107
	-g_c13742
	join

	super_s282
	+g_s00081
	+g_s01761
	join

	super_s282
	+g_s00081
	+g_s01761
	join

	super_s283
	+g_s02531
	-g_s07307
	merge

	super_s284
	-g_c56491
	+g_s06781
	merge

	super_s285
	-g_s06914
	+g_s03464
	merge

	super_s286
	+g_s05048
	+g_s05813
	join

	super_s287
	+g_s05364
	-g_s04935
	merge

	super_s288
	-g_s07249
	-g_c24062
	merge

	super_s289
	-g_s04539
	-g_c12380
	join

	super_s290
	+g_s02336
	-g_s06793
	merge

	super_s291
	-g_s03657
	+g_s04668
	join

	super_s292
	-g_s00190
	+g_s02689
	merge

	super_s292
	-g_s00190
	+g_s02689
	merge

	super_s293
	-g_c03835
	+g_c07426
	join

	super_s294
	-g_s01104
	+g_c01768
	merge

	super_s295
	+g_s07308
	+g_s01813
	merge

	super_s296
	+g_s03269
	-g_s06734
	merge

	super_s297
	+g_c08221
	-g_s01992
	merge

	super_s298
	-g_s02804
	-g_s02527
	join

	super_s299
	+g_s05562
	-g_s04571
	merge

	super_s300
	+g_c04012
	+g_s00468
	merge

	super_s300
	+g_c04012
	+g_s00468
	merge

	super_s301
	+g_s03667
	-g_c61088
	join

	super_s302
	+g_s04297
	-g_s06727
	merge

	super_s303
	-g_s02084
	+g_s05283
	merge

	super_s304
	-g_c11408
	-g_s06822
	merge

	super_s305
	-g_s06503
	-g_s07789
	merge

	super_s306
	-g_s06830
	-g_s03648
	merge

	super_s307
	-g_s05747
	+g_s01298
	merge

	super_s308
	+g_s08149
	+g_s02442
	join

	super_s309
	+g_s02023
	-g_s10481
	join

	Table S4: Putative super-scaffolds in the red fire ant genome assembly. Scaffolds and contigs are defined as source or target according to the part of aligned transcript (sequence containing the beginning of aligned transcript is considered source). Relative orientation of scaffolds and contigs is indicated with + and – signs before sequence identifier. Identifiers start with “g_s” for scaffolds and “g_c” for contigs.
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Figure S1: Workflow to generate scaffold centric networks on contig and scaffold levels






































Figure S2: An example of inconsistency detection in contig-level network. Nodes represent scaffolded contigs, vertical dashes indicate contig adjacency according to scaffolding information in the order of triangular arrowheads, full lines connect nodes with common aligned transcripts, and zigzag lines indicate inconsistency between scaffolding and transcript mapping information. Node sizes are proportional to contig and scaffold lengths, and line widths are proportional to transcript lengths. Line colors indicate mapping strands. 











