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Objective

Background

Method
 It is currently impossible to get complete de novo assembly of

segmentally duplicated genome regions using genome-wide short-read

datasets.

 Using REXTAL, it is possible to extend assembly of single-copy

diploid DNA into adjacent, otherwise inaccessible subtelomere

segmental duplication regions and other subtelomeric gap regions.

Figure 1. Conceptual description of GEM microfluidic method. Circle (blue, magenta) represents gel

beads. Each bead contains many copies of a 16-base barcode (Rectangles inside the circle) unique to

that bead. Each partition gets one gel bead. The 10 curve lines inside the large square (represents

partition) represent molecules of length approximately 50 kb – 100 kb. The green and orange ovals

represent short reads of length 150 bases which are obtained from these molecules (curve lines) with

the barcode for the partition attached at the beginning of the first read in a pair. Sets of these read

pairs having same barcodes attached to them are called linked-reads.
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Results

Data and Test set

• 1.49 billion 10X Genomics linked-reads in paired-end format from

individual human genomes.

• Human reference genome HG38 was used to select test subtelomere

regions for the targeted assemblies.

• Four different chromosomes with different representative patterns.

Quality Measurement

• Align unmasked flanking reference DNA segments with assembled scaffold generated by REXTAL

using NCBI BLAST with high identity matches (≥ 98%).

• Lengthwise Assembled Fraction (LAF) is defined as the fraction of a targeted reference sequence that is

accurately assembled by the regional sequence assembly.

• To measure the accuracy in 1-copy region, we calculated the LAF with regular intervals

• For extended 1-copy and segmental duplication region, we calculated the LAF with regular intervals

only from the edge of the bait segment into the extended region.

• To decide the cut-off point, we stopped where we noticed a sharp drop of the LAF.

Chromosomal 

region

(EL, LAF)a (EL, LAF)b Chromosomal 

region

(EL, LAF)a (EL, LAF)b

2p (33798, 0.99) (16954, 1.00) 10p (52022, 0.93) (12437, 1.00)

19p (43666, 0.93) (6738, 0.99) 5p (2nd 1-copy) (42326, 0.98) (22485, 0.97)

a: Extension length (in bases) and LAF for REXTAL. For 19p, 10p, and 5p 1-copy region the range is 3-70.

b: Extension length (in bases) and LAF for genome-wide assembly method.

Chromosomal 

region

Interval sizea LAFb LAFc Chromosomal 

region

Interval sizea LAFb LAFc

19p 50kb 0.90 0.91 5p (1st 1-copy) 30kb 0.97 0.98

100kb 0.91 0.91 60kb 0.94 0.90

150kb 0.89 0.87 90kb 0.94 0.91

200kb 0.88 0.86 120kb 0.94 0.92

250kb 0.88 0.86 150kb 0.95 0.93

300kb 0.89 0.87

10p 50kb 0.99 0.99 5p (2nd 1-copy) 30kb 0.99 0.99

100kb 0.99 0.99 60kb 0.96 0.96

150kb 0.99 0.99 90kb 0.93 0.96

200kb 0.99 0.99 120kb 0.92 0.95

250kb 0.98 0.97 150kb 0.93 0.95

300kb 0.97 0.68 180kb 0.93 0.94

210kb 0.93 0.93

2p 200kb 0.99 0.98

300kb 0.98 0.98

400kb 0.97 0.97

500kb 0.97 0.97

a: Starting position of 1st gap after the given interval size.

b: LAF for REXTAL. For 2p the range is 10-60 and for 19p, 10, 5p 1-copy the range is 3-70.

c: LAF for genome-wide assembly method.

Table 1: Quality comparison for 1-copy region Table 2: Quality comparison for extended 1-copy region

Table 3: Quality comparison for segmental duplication region
Chromosomal region SD_La (EL, LAF)b (EL, LAF)c

19p 249446 (67099, 0.98) (5549, 1.00)

10p 78569 (40089, 0.98) (4606, 1.00)

5p (1st 1-copy extends to 1st SD) 39495 (36477, 0.98) (23129, 0.99)

5p (1st 1-copy extends to 2nd SD) 94782 (51860, 0.96) (65, 1.00)

5p (2nd 1-copy extends to 2nd SD) 94782 (43090, 0.92) (1307, 1.00)

a: Length of SD (segmental duplication) region (in bases) of corresponding chromosomal region.

b: Extension length (in bases) and LAF for REXTAL. For 19p, 10p, and 5p 1-copy region the range is 3-70.

c: Extension length (in bases) and LAF for genome-wide assembly method.
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Figure 3. Comparison of extended segmental duplication region for 19p and 10p.

Figure 2. Assemblies corresponding to the bait segment itself as well as extending

assemblies of the bait segment into adjacent DNA.

 Results obtained by REXTAL for extended 1-copy region are significantly

better than the genome-wide method.

 For segmental duplication region the results obtained by REXTAL are notably

superior to the genome-wide method.

 In particular, extensions from the 5p 1st 1-copy and the 2nd 1-copy region

together (94950 bp) cover the entire 2nd segmental duplication region .

 REXTAL achieves better LAF compare to Genome-wide assembly method in

different interval sizes.


