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Iso—Seg and RNA-seq based transcriptome analyses associated with root-knot
nematode resistance in sweetpotato
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Sweetpotato is one of the most important crop species in the world, and it
has been required to breed superior cultivars with disease resistance, high yield, and nutrient
richness etc. However, as a result of the crop’ s complex genomic architecture, which results from
its hexaploidy (2n = 6x = 90), high heterozygosity, huge genome (2~3Gb), and outcrossing nature, its

genetic analysis and marker-assisted breeding has been challenging. In addition, the lack of whole
genome sequence or gene annotations has hindered the isolation of agronomically important genes or
validation of QTL regions. In this study, we performed an Iso-Seq to obtain full length transcripts
without the assembly, and also conducted an RNA-seq analysis to understand the mechanism for
nematode resistance in sweetpotato. As a result, more than 54,000 isoforms were produced by the
Iso-seq, and we could identify candidate gene(s) for controlling nematode resistance.

RNA-seq Iso-seq



Hirakawaet al., 2015

PacBio
Iso-Seq Isoform sequencing
1s0-Seq Alternative splicing
15 b5kb 100 150bp
Illumina PacBio
10kb
Iso-Seq  RNA-seq
cDNA
Iso-seq (
) Total RNA SMARTer PCR cDNA synthesis kit
cDNA PCR 2 (<2kb >2kb)
1s0-Seq 2 6smrt cells
12smrt cells PacBio RSII
SMRT Link 4.0
Yang et al., (2017) IpoBat4
m10 RNA-Seq
Blast2GO
RT-PCR
RNA-seq
Total RNA KAPA mRNA
HyperPrep kit HiSeq4000( )
100bp
PacBio RSII 12smrt cells 1,296,320
:2,791bp
54,492 BUSCO
BUSCO 50.4%

coverage



Yang et al., Nature plants (2017) IpoBat4

gffcompare  coreset

100,419 m10
m10 BUSCO 91% pilon
Blast2GO
100,419 , 72,599 (79.3%)
GO-Slim 8,147 (8.1%) 144  KEGG pathway
RT-PCR
RNA-seq Hi Seq4000
555,137,894 Cutadapt
545,875,492 (98.3%) Iso-seq
Yang et a., (2017)
Bowtie2 88.2
exXpress v15.1 edgeR
~8000
1 6
QTL GWAS
Mi-1 Vosetal., 1998
RT-PCR
PCR
RNA-seq
10
2018
1s0-Seq
cDNA 10 2018

Shinichiro Ohata, Koichiro Ushijima, Hiroaki Tabuchi, Makoto Tahara, Yuki Monden, RNA-seq

based transcriptome analysis associated with root-knot nematode resistance in sweetopotato, 8th
International Sweetpotato Symposium, 2018
Nana Ono, Koichiro Ushijima, Hiroaki Tabuchi, Shinichiro Ohata, Makoto Tahara, Yuki Monden,




Iso-Seq analysis for constructing full length cDNAS in sweetpotato, 8th International Sweetpotato

Symposium, 2018
NGS 6
2018

cDNA

cDNA

Annotathon2017, 2017

cDNA

o

Ushijima Koichiro

8 20379720

1s0-Seq
133
1s0-Seq
2017

134

2018

1s0-seq

2017



Tabuchi Hiroaki

8 10355571

@



