
 

Supplementary Table 1. The statistics of C. elegans assemblies using different coverages of Pacbio Sequencing 
data by Flye and GALA with or without Hi-C data. The statistics for gapped assemblies are shown in blue. 

 

 

Supplementary Figure 1. The distributions of the length of the reads used for the assembly of C. elegans 
genome. (a) Nanopore raw reads. (b) The self-corrected Nanopore reads by canu [1]. (c) Pacbio raw reads. (d) 
The self-corrected reads by canu [1]. 

 

 

 Number of scaffolds N50 of the assembly 
Coverage 

(X) Flye GALA without 
Hi-C Flye/Hi-C GALA/Hi-C Flye GALA without 

Hi-C Flye/Hi-C GALA/Hi-C 

20 652 96 192 14 260,780 1,851,699 1,735,613 15,966,384 
30 374 41 149 18 659,879 4,165,642 1,867,656 8,477,738 
40 68 26 44 17 2,281,700 6,249,032 8,122,814 14,150,196 
50 60 28 45 15 3,047,053 5,364,198 6,220,146 14,282,330 
60 51 33 38 22 3,568,950 5,196,967 6,552,095 14,132,688 
70 50 23 41 16 4,016,141 6,275,636 5,443,425 14,186,604 
80 47 27 41 20 4,159,244 5,389,667 5,896,181 6,825,305 
90 46 27 40 15 4,044,388 5,879,863 4,783,642 14,178,668 

100 42 28 35 16 4,209,404 6,851,827 6,558,522 14,175,551 
150 53 26 43 16 3,620,622 6,588,460 6,557,682 15,337,460 



 

Supplementary Figure 2.  The telomeric motif based analyses to merge several linkage groups in C. elegans. 
(a) GALA was applied on preliminary assemblies and raw reads, and produced seven scaffolding groups and 
seven short continuous contigs. (b) NCBI-blast showed that three contigs are from bacterial contamination 
(orange), a 13 kb mitochondrial genome (black). (c) Two of the remaining contigs were anchored to one of the 
linkage group by Miniasm/Nanopore assembly. (d) Four linkage groups had telomere motif at both terminals 
indicating the complete chromosome; two (grey and yellow) had only one telomere and were from a single 
chromosome indicated by their sizes; the last group (green) had only one telomere and the missing telomere 
appeared on the remaining short contig. (e) The chromosome-by-chromosome assembly successfully assembled 
each linkage group. 

 

 

Supplementary Figure 3. Variant calling of C.elegans VC2010 and our new assembly against N2 reference. 
BWA [2] used for mapping and Denom [3] used for variant calling. 

 

 



 



Supplementary Figure 4. Distributions of the depth-of-coverage when aligning the raw Pacbio reads from C. 
elegans genome to the Gala assembly, N2 reference genome, VC2010 assembly, Flye preliminary assembly, 
Miniasm preliminary assembly and Mecat preliminary assembly. For simplicity, only chr1, chr2, chr4 and chr6 
are shown here. The GALA assembly shows better performance than the preliminary assemblies and N2 
reference genome and are comparable to the VC2010 assembly.  

 



 

Supplementary Figure 5.  The dotter plot of the alignment between our assembly of Oryza sativa sadri landrace 
and the published reference-guided assembly.  The inversion is absent in the published assembly as the 
reference-guided scaffolding arranged the region with the Nipponbare reference genome which does not contain 
the inversion [4]. 

 



 

 

  



 

 



 

Supplementary Figure 6. Distributions of the depth-of-coverage when aligning the raw HiFi reads to the Gala 
assembly, final HiCanu assembly, T2T v1.0 assembly, GRCh38 human reference genome. For simplicity, only 
chr2, chr8, chr11, chr12, ch13, and chrX are shown here. The GALA assembly has very few gaps and shows 
comparable performance to the Canu assembly and the T2T v1.0 assembly. Note the final HiCanu assembly here 
is the one suggested by Nurk et al in [5] (by filtering out the contigs <50Kbp in “HiCanu 20kb HiFi” at 
https://obj.umiacs.umd.edu/marbl_publications/hicanu/chm13_20k_hicanu_hifi.fasta.gz).   



 

(a)                                                                                 (b) 

Supplementary Figure 7. The dotter plot of alignments of a) The reference-guided scaffolding and gap-filling 
of preliminary HiCanu assembly and b) GALA assembly to the T2T assembly for chr4 and chr9. 

 

Supplementary Figure 8: Two regions from the GALA assembly and the HiCanu assembly. Reads alignment 
to the GALA assembly, the HiCanu assembly and the T2T assembly indicated that GALA successfully 
assembled the two regions in chr8 and chr11 as good as the T2T assembly. The preliminary assembly of HiCanu 
contains duplicated sequences around the break points. 

 



 

Supplementary Figure 9.  Two regions where GALA failed to produce gap-free assembly. The upper subplots 
show the depth of raw HiFi reads, which are used by GALA for assembly, to the reference genome. Gaps indicate 
the missing of raw sequencing reads. The lower subplots show the depth of Nanopore reads from the same cell 
line (the sequencing data is from https://github.com/nanopore-wgs-consortium/CHM13 and is not used for our 
assembly), indicating the gaps are not caused by the divergence of the genome.  

 

Supplementary Figure 10. The dotter plot of the alignments of our assembly to the C. elegans N2 reference 
genome using D-Genies [6]. 
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