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[bookmark: _Toc529348596]Table S1 Summary Table of the generated sequencing data

	Lib
	Tissue
	DNA/ RNA
	Nr of Reads
	Mean Insert Size (bp)
	Yield (Gb)
	Expected Genome Coverage
	Library

	G1
	Leaf
	DNA
	1,115M
	236
	281
	17.5
	Illumina PE

	G2
	Leaf
	DNA
	993M
	352
	250
	15.6
	Illumina PE

	G3
	Leaf
	DNA
	945M
	513
	238
	14.8
	Illumina PE

	PB1*
	Leaf
	DNA
	11M
	-
	116
	7.3
	PacBio RSII

	R1
	Leaf
	RNA
	24.6M
	-
	4.9
	ND
	Illumina PE

	R2
	Flower
	RNA
	19.5M
	-
	3.9
	ND
	Illumina PE

	R3
	Root
	RNA
	115.9M
	-
	23.2
	ND
	Illumina PE

	R4
	Basal plate
	RNA
	14.2M
	-
	2.8
	ND
	Illumina PE




[bookmark: _Toc529348597]File S2 DGB2OLC scaffolding

DBG2OLC (Ye et al. 2016) was run with varying settings for kmerSize, KmerCov, MinOverlap and AdaptTH. Final DBG2OLC assembly was performed with KmerSize=21, KmerCov =2, MinOverlap=20 and AdaptThr=0.05 (run dg2olc_1000i). This setting was selected because of several criteria, including CEGMA (Parra et al. 2007) completeness, assembly size, number of Pacbio reads incorporated in the raw backbone (supplementary file S3). 
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Figure S2.1 Quast quality control, showing total number of contigs and cumulative sequence length for four best performing dbg2olc runs and a baseline run with minor improvements (dbg2olc_1000_backbone_raw)



[bookmark: _Toc529348599]File S4 – BUSCO Validation

# BUSCO version is: 4.1.4 
# The lineage dataset is: embryophyta_odb10 (Creation date: 2020-09-10, number of species: 50, number of BUSCOs: 1614)
# BUSCO was run in mode: genome


[image: Chart

Description automatically generated]

[bookmark: _Toc529348600]Table S5 – Repeat Content and classification

Repeatmask
bases masked: 2258193827 bp or 2,25 Gb (15.12 %)
TEdenovo
bases masked: 10818118130 bp or 10.82 Gb (72.42 %)


	
	
	RepeatMasker with standard libs
	
	
	TEdenovo annotation
	
	

	
	
	Number of elements
	Length occupied (bp)
	% of sequence
	Number of elements
	Length occupied (bp)
	% of sequence

	Retroelements      
	RXX
	 3359404   
	1468626155
	  9.83 %
	7783940
	10818018727
	72.42 %

	   SINEs:          
	RSX
	  11824    
	   995764 
	 0.01 %
	428
	75574
	0.00 %

	   Penelope        
	RPP
	  33462    
	  2102292 
	 0.01 %
	
	
	nd

	   LINEs:          
	RIX
	 456548    
	 62206096 
	 0.42 %
	390957
	571394241
	3,83%

	    CRE/SLACS      
	
	   1309    
	    66823 
	 0.00 %
	
	
	nd

	     L2/CR1/Rex    
	
	 142858    
	 10630766 
	 0.07 %
	
	
	nd

	     R1/LOA/Jockey 
	RIL
	  11759    
	   633130 
	 0.00 %
	
	
	nd

	     R2/R4/NeSL    
	RIR
	   4898    
	   293251 
	 0.00 %
	
	
	nd

	     RTE/Bov-B     
	RIT
	  23320    
	  6786498 
	 0.05 %
	
	
	nd

	     L1/CIN4       
	RII
	 207126    
	 39863219 
	 0.27 %
	
	
	nd

	   LTR elements:   
	RLX
	 2891032   
	1405424295 
	  9.41 %
	3750059
	5859827550
	39,23 %

	     BEL/Pao       
	RLB
	  32768    
	  1939023 
	 0.01 %
	
	
	nd

	     Ty1/Copia     
	RLC
	 1121124   
	 444435009 
	  2.98 %
	
	
	nd

	     Gypsy/DIRS1   
	RLG
	 1619281   
	 945074121 
	  6.33 %
	
	
	nd

	       Retroviral  
	RLR
	  81209    
	  5549075 
	 0.04 %
	
	
	nd

	       ERV
	RLE
	
	
	
	
	
	nd

	   DIRs:          
	RYX
	
	
	
	66588
	81434193
	0.55 %

	     DIRS    
	RYD
	
	
	
	
	
	Nd

	     Ngaro
	RYN
	
	
	
	
	
	Nd

	     VIPER
	RYV
	
	
	
	
	
	Nd

	
	
	
	
	
	
	
	

	DNA transposons    
	DXX
	 1167346   
	 140730692 
	  0.94 %
	532237
	782732163
	5.24 %

	   hobo-Activator  
	
	 177249    
	 18856983 
	 0.13 %
	
	
	Nd

	   Tc1-IS630-Pogo  
	
	  68912    
	  4013994 
	 0.03 %
	
	
	Nd

	   En-Spm          
	
	      0    
	        0 
	 0.00 %
	
	
	Nd

	   MuDR-IS905      
	
	      0    
	        0 
	 0.00 %
	
	
	Nd

	   PiggyBac        
	DTB
	   6273    
	   373995 
	 0.00 %
	
	
	Nd

	   Tourist/Harbinger
	
	40043    
	  5708121 
	 0.04 %
	
	
	Nd

	   Other (Mirage, P-element, Transib)  
	
	  32378    
	  1899019 
	 0.01 %
	
	
	Nd

	
	
	
	
	
	
	
	

	Rolling-circles    
	
	      0    
	        0 
	 0.00 %
	
	
	Nd

	
	
	
	
	
	
	
	

	Unclassified:      
	
	 325443    
	101876537 
	 0.68 %
	4723
	3881528
	0.03 %

	
	
	
	
	
	
	
	

	Total interspersed repeats
	
	
	711233384 
	11.46 %
	
	
	Nd

	
	
	
	
	
	
	
	

	Small RNA:         
	
	  19659    
	  3554969 
	 0.02 %
	
	
	Nd

	
	
	
	
	
	
	
	

	Satellites:        
	
	  61883    
	 60770517 
	 0.41 %
	
	
	Nd

	Simple repeats:    
	
	 6237918   
	 404023461 
	  2.70 %
	
	224741692
	1,51 %

	Low complexity:    
	
	 1607229   
	  89385969 
	  0.60 %
	
	
	Nd



* most repeats fragmented by insertions or deletions
  have been counted as one element

Not all retroelements could be classified


The query species was assumed to be root.
RepeatMasker  version open-4.0.6, default mode



[bookmark: _Toc529348601]File S6 – Genetic Anchoring Allmaps

Details of the Allmaps scaffolding (Tang et al. 2015) using five genetic linage maps. Scaffolding started with 5,815 632 markers, of which 4,9265,014 were contributing to the final set of super scaffolds (Figure S6.1Table S6.1). Furthermore, a subset of 1,747383 markers was furthermore informative for orienting the scaffolds without conflicts given the five genetic maps. In total 2.2Gb 4Gb (1415.99%) of the overall assembly length could be scaffolded using this approach. This led to super scaffolds varying between 187Mb 186 Mb and 394 444 Mb in length (Table S6.2). Alignment of the individual genetic linkage maps to the final super scaffolds is shown in Figure S6.2. Overall correlation between a linkage group and its corresponding super scaffold is show in table S6.1. Correlation of specific maps is discussed in the main manuscript. The proposed set of super scaffolds is consolidated and made available as the first set of onion pseudomolecules.
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Description automatically generated]Figure S6.1 summary of the Allmaps scaffolding

	
	BYGxAC
	CCxRF
	GBS
	DHAxDHC
	Average

	LG1Chr1
	-0.941964
	-0.945992
	1.000-0.961
	0.960982
	0.951975

	ChrLG2
	0.736974
	-0.287953
	-0.985910
	-0.842975
	0.697953

	ChrLG3
	-0.840680
	*
	*
	-0.871947
	0.737814

	ChrLG4
	0.970933
	0.960995
	-0.982837
	--0.989952
	0.972929

	ChrLG5
	-0.856650
	0.873938
	*
	0.917916
	0.871835

	ChrLG6
	0.696976
	0.904966
	0.830874
	0.894977
	0.742948

	ChrLG7
	-0.733724
	-0.541428
	-0.943824
	-0.915887
	0.690716

	ChrLG8
	-0.902989
	0.6440.995
	*
	-0.940999
	0.870994

	Average
	0.834861
	0.736895
	0.948881
	0.916954
	


Table S6.1 Spearman rho coefficients as a measure between the physical pseudomolecule representation and the individual marker order in the used genetic maps. The average spearman rho coefficient was also calculated as an absolute value over all linkage groups per map or per linkage group over all maps. Information from the interspecific maps is shown in italics. *No informative markers were identified by the Allmaps algorithm contributing to the overall scaffolding.

	Linkage GroupChromosome
	Anchored Length (bp)

	LG1CHR1
	345,490,891       314,258,027

	LG2CHR2
	443,736,933394,306,295

	LG3CHR3
	309,981,706325,599,754

	LG4CHR4
	284,874,508288,763,641

	LG5CHR5
	256,602,372187,311,108

	LG6CHR6
	315,548,558277,174,932

	LG7CHR7
	232,907,881235,078,182

	LG8CHR8
	186,271,691199,303,342


Table S6.2 Size of the pseudomolecules after Allmaps scaffolding


LG1CHR1
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LG2CHR2
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LG3CHR3
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LG4CHR4
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LG5CHR5
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LG6CHR6
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LG7CHR7
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LG8CHR8
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Figure S6.2 Alignment of the genetic linkage maps to the final ordering of the contigs into pseudomolecules. 

[bookmark: _Toc529348603]Figure S7 – Gene and repeat landscape of the pseudomolecules 
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Figure S7.1 Circos plot showing a) pseudomolecule length, b) gene density per pseudomolecule (binsize 500kb), c) transposable element (TE) content per pseudomolecule (binsize 500kb), and d) distribution of GC content per pseudomolecule (binsize 500kb)
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