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Figure 1.2: Comparison of sequencers based on their sequencing capacity and the

length of the reads they produce (Nederbragt, 2016).
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Table 2. Conceptual matrix M containing the lexicographically

ordered n cyclic shifts of § = ACATACAGATGS

i S[SA[]] BWT]i] offset[d] LF[{]
0 g ACATACAGAT G 0 8
| A CAGATGSACA T 0 10
2 A CATACAGATG g 0 0
3 A GATGSACATA C 0 6
4 A TACAGATGSA C 1 7
5 A ATGSACATAC G | 9
6 C AGATGSACAT A 0 1
7 C ATACAGATGS A 1 2
8 G SACATACAGA T | 11
9 G ATGSACATAC A 2 3
10 T ACAGATGSAC A 3 4
11 T GSACATACAG A 4 5

M[0..11,0] contains the lexicographically ordered characters of S and
M[0..11,11] equals BWT(S). The last two columns are required for the
inverse transformation. offset[/] stores the number of times BWT][i] has
appeared earlier in BWT(S). The last column LF[i{] contains pointers
used during the inverse transformation algorithm: if S[i] = BWT]/j], then
BWTLF[]] = S[i — 1].
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Table 1. Arrays used by enhanced suffix arrays (columns 2-5), compressed suffix arrays (columns 2, 6 and 7) and FM-indexes (columns & — 14)

for string § = ACATACAGATGS

ESA CSA FM-index ‘rank’
i SA LCP child s SA~! W BWT 5 A C G T LF SISA[L]..]
0 11 -1 2 2 G 0 W] 0 | 0 B 5
| 4 0 i} [0 11] 7 i} T 0 0 0 | | 10 ACAGATGS
2 0 3 2 [6..7] 4 7 5 | 0 0 | | 0 ACATACAGATCES
3 ] | 4 [ 1] 10 g C | 0 | | | ] AGATGS
4 2 | 3 | 10 C | W] 2 | | 7 ATACAGATGES
5 B 2 3 [10..11] i} 11 G | 0 2 2 | 9 ATGS
i} 5 0 b 3 3 A | | 2 2 | | CAGATES
7 | 2 7 [1..5] g 4 A | 2 2 2 | 2 CATACAGATGES
] 10 0 10 3 0 T | 2 2 2 2 11 GS
g 7 | 9 [0.11] 11 5 A | 3 2 2 2 3 GATGS
10 3 0 B | A | 4 2 2 2 4 TACAGATES
11 9 | 11 [0 11] 0 ] A | 5 2 2 2 5 TGS

From left to right: index position, suffix array, LCP array, child array, suffix link array. inverse suffix array, W-array. BWT text, ‘rank’ array,
LF-mapping array and suffixes of string 5. FM-indexes also require an array C(5).
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Fig. 4 The effect of read alignment algorithms on the speed of alignment and computational resources.
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Fig. 2 The Linear Genome View is the core view of JBrowse, allowing flexible and interactive examination
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Table 2 The list of available track types in JBrowse 2, which are specialized to render different kinds
of data from various sources or file formats. Some of the tracks can be used in multiple view types as

well

Track type

Appears in

Function

Supported file types

Quantitative Track

Synteny Track

Alignments Track

Hi-C Track

Variant Track

Feature Track

Reference Sequence Track

Linear Genome View

Dotplot View, Linear
Synteny View

Linear Genome View

Linear Genome View

Linear Genome View,
Circular View

Linear Genome View

Linear Genome View

Displays dense, continu-
ous, quantitative data

Displays alignments
between different
genome assemblies

Displays a combination of
a pileup and a coverage
visualization of alignments

Displays Hi-C contact
matrix

Displays feature glyphs
corresponding to variants;
specialized feature details
panel show all genotypes
in multi-sample VCF

Displays feature glyphs
corresponding to genome
annotations, e.g. genes

Displays a reference/
assembly sequence and a
three-frame translation

BigWig, GC content (from
sequence files), GWAS
scores (from BED files)

PAF [21],.delta from MUM-
mer [22], mashmap.out files
[23],.chain (UCSC), MCScan.
anchors files [24]

BAM, CRAM

hic files, generated by
Juicebox [25]

VCF (plaintext or tabix)

GTF (plaintext), GFF3 (tabix
or plaintext), BigBed, BED
(tabix or plaintext), features
from REST APIs, etc

FASTA (indexed FASTA or
bgzipped indexed FASTA),
TwoBiIt (.2bit)
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