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Development of system to improve the quality of draft assemblies

Kosugi, Shunichi
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I constructed genome assemblies with the whole genome sequencing reads from
budding yeast, nematoda, and rice, and determined the statistics for the metrics and error
properties of the assemblies. Using the likelihood ratio of the alignment properties (i.e.,
alignment length, alignment identity, and mapping rate of paired-end short reads) between the true
and false alignment data, 1 developed a ?ap-closing tool, GMcloser, that closes gaps in assemblies
with high accuracy. In addition, 1 developed another too tools, GMvalue and Extrerm. GMvalue
determines the metrics of misassemblies including the number of misassembles. Extreme reassembles a
preassembled config set by extending the termini of the contigs followed by assembling the extended
contigs with overlap-layout-consensus algorithm.



de novo
novo
Reapr
GapkFiller

de novo

de

ALE, CGAL,

GapCloser,

GMcloser

paired

-end

DNA

1,2

(1) Abe A. and Kosugi S. et al.,, Nat.
Biotechnol. 30, 174-178 (2012)
(2) Kosugi S. et.,, PLoS One 8, e75402

(2013)

HiSeq PacBio RNA-seq
cDNA



GC

100 Mb RNA-seq
380 Mb PacBio

SOAPdenovo ALLPATHS-LG Newbler

PacBio
1
SNP indel
SNP/indel Coval
2
cDNA ° IR 7HUTILEL 6
=4 — 7 ILEY | y
= — L
z o 4
% -
. . ; o
PacBio HiSeq T, ® E
II-\~ 2
cDNA m 1
0 0

0 1 13 17 2 23 27
Log (R7—RIVRY—FDOTYEL Y & x 10%)
1

Coval




HiSeq
500 bp
3Kb 10
Kb PacBio

SOAPdenovo2 Platanus FERMI

paired-end
Sequence Read
archive
ALLPATHS-LG
PacBio
PacBioToCA
Proovread ECtools
HiSeq
500 bp
2 Kb

Sequence Read Archive

N50

Reapr CGAL

True contig set

False contig set

(1)
(2)
(3) paired-end
forward read, reverse read 2

3

True contig set  False contig set

GMcloser
GMcloser

5~100

GMvalue

300 Mb

bwa

(local misassembly, translocation,
inversion )
)
(2) discordant (

forward-reverse
) (3) split

1. (). (3)

soft-clipped

15%

PacBio

Exterm
Exterm
paired-end short reads

local assembly



overlap-layout-consensus

&)
®3)
end-to-end
4)
paired-end short reads
95%
Exterm
13 N50

8
Akira Abe, Hiroki Takagi, Satoshi
Natsume, Hiroki Yaegashi, Hideko
Kikuchi, Kentaro Yoshida, Shunichi
Kosugi, Hiromasa Saitoh, Naoya
Urasaki, Hideo Matsumura, Hiroyuki
Kanzaki, and Ryohei Terauchi, Rice
breeding based on whole genome
sequencing using  next-generation
sequencer. Seikagaku, , vol88,
2016, 44-53
DOl:
10.14952/SEIKAGAKU.2016.880044
Kentaro Yoshida, Diane G. O.
Saunders, Chikako Mitsuoka, Satoshi
Natsume, Shunichi Kosugi, Hiromasa
Saitoh, Yoshihiro Inoue, Izumi Chuma,
Yukio Tosa, Liliana M. Cano, Sophien
Kamoun, Ryohei Terauchi, Host
specialization of the blast fungus
Magnaporthe oryzae is associated with
dynamic gain and loss of genes linked
to transposable elements. BMC
Genomics, , vol17, 2016, 370
DOI: 10.1186/s12864-016-2690-6
Hidenori Tanaka, Hideki Hirakawa,
Shunichi Kosugi, Shinobu Nakayama,
Akiko Ono, Akiko Watanabe,
Masatsugu Hashiguchi, Takahiro
Gondo, Genki Ishigaki, Melody

Muguerza, Katsuya  Shimizu,
Noriko Sawamura, Takayasu Inoue,
Yuichi Shigeki, Naoki Ohno, Satoshi
Tabata, Ryo Akashi, Shusei Sato,
Sequencing and comparative analyses
of the genomes of zoysiagrasses. DNA
Research, , vol23, 2016, 171-180
DOI: 10.1093/dnares/dsw006

88 2016
44-53
DOI: 10.14952/SEIKAGAKU
Shunichi Kosugi, Hideki Hirakawa,
and Satoshi Tabata, GMcloser: closing
gaps in assemblies accurately with a
likelihood-based selection of contig or
long- read alignments. Bioinformatics,

, Vol33, 2015, 445-449
DOI: 10.1093/bioinformatics/btv465
Hideki Nishikawa, Takuro lijima, Rei
Kajitani, Junichi Yamaguchi, Toshiya
Ando, Yutaka Suzuki, Sumio Sugano,
Asao Fujiyama, Shunichi Kosugi,
Hideki Hirakawa, Satoshi Tabata,
Katsuhisa Ozaki, Hiroya Morimoto,
Kunio lhara, Madoka Obara, Hiroshi
Hori, Takehiko Itoh, and Haruhiko
Fujiwara, A genetic mechanism for
female-limited Batesian mimicry in
Papilio butterfly. Nature Genetics,
, vol47, 2015, 405-409

DOI: DOI: 10.1038/ng.3241
Shunichi Kosugi, Hiroshi Yanagawa,
Ryohei Terauchi, Satoshi Tabata,
NESmapper: accurate prediction of
leucine-rich nuclear export signals
using activity-based profiles. Plos
Computational Biology, , vol18,
2014, 1003841
DOI: 10.1371/journal.pcbhi.1003841
Hiroki Takagi,Muluneh Tamiru, Akira
Abe, Kentaro Yoshida, Aiko Uemura,
Hiroki Yaegashi, Tsutomu Obara,
Kaori Oikawa, Hiroe Utsushi, Eiko
Kanzaki, Chikako Mitsuoka, Satoshi
Natsume, Shunichi Kosugi, Hiroyuki
Kanzaki, Hideo Matsumura, Naoya
Urasaki, Sophien Kamoun, and Ryohei

Terauchi, MutMap accelerates
breeding of a salt-tolerant rice cultivar.
Nature Biotechnology, , vol33,

2014, 445-449
DOI: 10.1038/nbt.3188

1
Shunichi_Kosugi, Yoichiro Kamatani,




Comprehensive evaluation of
strucutral variation calling tools and
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GMcloser
https://sourceforge.net/projects/gmcloser/
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