(®)
2016 2019

IncRNA

Iwakiri, Junichi

Prediction of macromolecular interactions involving IncRNAs

3,200,000
IncRNA IncRNA
RNA-seq
IncRNA Web Web
IncRNA IncRNA-RNA

RNA  IncRNA

IncRNA IncRNA
IncRNA Web http:

//rtools.cbrc. jp/LncRRIsearch/

IncRNA

In this study, we have developed the web server "LncRRIsearch™ containing
IncRNA-RNA interactions comprehensively predicted using primary sequences and expression profiles
derived from large scale RNA-seq experiment. Our preliminary study using this web server implies the
relationship between nuclear body formation and IncRNA-RNA base-pairing interactions.

RNA

RNA  IncRNA RNA-RNA




IncRNA
IncRNA
RNA
RNA
RNA
IncRNA
IncRNA IncRNA
IncRNA
IncRNA
4 3
(1) IncRNA IncRNA  RNA  IncRNA
(2) IncRNA
©)
(@) IncRNA
IncRNA-RNA
O B @ IncRNA-RNA
IncRNA-

acids research, 45(D1), D104-D114

47(D1), D203-D211.

@
RNA-RNA R
IncRNA
mRNA
5 3
A
RNA-seq mRNA
IncRNA
IncRNA  RNA-RNA
RNA-seq
IncRNA
RNA
IncRNA
IncRNA

RNA IncRNA

INcRNA

IncRNA

Hu, B., et al. (2017). Aucleic

, (Zhu, Y., et al. (2019). ANucleic acids research,

IncRNA

IncRNA-RNA
NA
50 — —
MinEnergy(init.) «ooeeee

45 - SumEnergy(init.) seeese

40 Random(init.) «reeeeee
2 I MinEnergy(skin) ==
Z 35|  SUmEnergy(skin) =
€ Random(skin)
o 30
=
g5
2 20¢
B 15+ .
o | et gl et et
= 10

5 k-

o T ‘ ‘ ‘ ,

i 20 4 60 80 100
No. of predictions
30
TINCR

Iwakiri, J., Terai, G., & Hamada, M. (2017). Computational prediction of IncRNA-mRNA
interactions by integrating tissue specificity in human transcriptome. Biology direct,

12(1), 15.



(2) IncRNA-RNA Web

Lnc Rlsearch

Search by name or ID  Search by expression pattem  Search by IncATLAS RCI ~ Help

The web server for IncRNA-RNA interaction prediction Expression pattern

Search RNA-RNA interactions by gene/transcript name or ID Expression data of ENSG ot found in E-MTAB-3358
RNA-seq study E-MTAB-2836 - RNA-seq of coding RNA from tissue samples of 122 human individuals representing 32 differer
Start Select Gene Select Transcript Select Interaction
W ENSGO 2600 AD) [l ENSG00000104833(TUBB4A)
Query : NORAD Skip Skip Skip

Target : TUBB4A

Human: Energy threshold = -16kcal /mol = ]JIJJJJJIJJJJJJJJ_IJJ JJJJ J_IJ_IJJ_L'J_%

Query (IncRNA)

Gene ID ENSG00000260032(NORAD) 3 g 2
Transcript ID ENST00000565493(NORAD-001) -
Locus chr20(. 45622 - 36050960 (Link to UCSC Genome Browser)

Transcript length 5339 nt

Target (INCRNA or mRNA)

Gene ID ENSG00000104833(TUBB4A)
Transcript ID ENST00000264071(TUBB4A-001)
r Q43 07584 - N I El 1
Locus chr19(-).6494319 - 6502584 (Link to UCSC Genome Browser)
Transcript length 2552 nt
Type mRNA

Genomic distance

Loci are located on different chromosomes.

Global base-pairing interaction

Sum of local base-pairing interaction energies -1358.36 kcal/mol
Minimum of local base-pairing interaction energies -34.63 kcal /mol
Number of local base-pairing interactions predicted by Rlblast 60

Subcellular localization (subcytoplasm and subnucleus compartments)
I ENSG00000260032 [ ENSG00000104833
Local base-pairing interactions (Top10) :
Show all - l . . .

- —

Dowmload all local base-paifing interactions § f “
Interaction 1 (Energy = -34.63 kcal/mol)
ENST00000565493 (4090-4152)
GGGTGTTTGGGGTGGGGEAAGGGGGEGTGGGCAGAGGAGGTATGCAGGGAGAGGGGTTCTGTG

(0. ceeeeece.-cececeeeceeecc-cecee-ceeee----.. ceeee.ceeee
ENSTO0000264071 (2385-2436) 3'UTR
CACAGGCCCCATGCATCCTCCCTGCCTCACTCCCCTCAGCCCCTGCCGACCT

1111111111.111111111111111-111111101 - - . 11133133110

Create Figure DR e DY D R

Web LncRRIsearch

€)) IncRNA-RNA 27,674
16,113 IncRNA Web
http://rtools.cbrc.jp/LncRRIsearch/
IncRNA RNA
Web
IncRNA-RNA

Fukunaga, T., lwakiri, J., Ono, Y., & Hamada, M. (2019). LncRRIsearch: a web server
for IncRNA-RNA interaction prediction integrated with tissue-specific expression and

subcellular localization data. Frontiers in genetics, 10, 462.

(€)) IncRNA-RNA
IncRNA
Chujo, T., et al. (2017). The EMBO journal, 36(10), 1447-1462.
RNA RNA-
IncRNA RNA
RNA-RNA
Van Treeck, B., & Parker, R. (2018). Cell, 174(4), 791-802.
(€)) (@) IncRNA-RNA
Web LncRRIsearch
IncRNA IncRNA
RNA

RNA-



@) IncRNA
nSB HSATIIT IncRNA

HSATIIT IncRNA

RNA-seq HSATIII
IncRNA 400 mRNA
pre-mRNA
TAF1D
4 (@)
g 100
— 0
|: 100-
2 (<}:) 0=
X "
j=2}
5 100—
5, o o0
5 € 100-
=) O 0-
2 O 100-
) 0-
o [ —
4 - W - —
e melzer:oezxpressiowne+04 e E1 E2 E3 E4 E5 E6
RNA-seq HSATIII IncRNA
Upstream exon Downstream exon
32100+ 100+
3
= 80 80+
3 60 60—
Q
= 40 40+
2
E 20+ 20+
EOIIIIIIIIIII OTrrrrrr ™™
3 oX3352833X854 oRBEIBIROS Y
ooooooooogg 08888888888
Exon length (bp) © Exon length (bp) ©

— HSATIII target introns
Whole introns

HSATII1 IncRNA

Ninomiya, K., Adachi, S., Natsume, T., Iwakiri, J., Terai, G., Asai, K., & Hirose, T.
(2019). LncRNA- dependent nuclear stress bodies promote intron retention through SR
protein phosphorylation. The EMBO journal.



7 7 0 6

Ninomiya Kensuke Adachi Shungo Natsume Tohru lIwakiri Junichi Terai Goro Asai Kiyoshi 39

Hirose Tetsuro

LncRNA- dependent nuclear stress bodies promote intron retention through SR protein 2019

phosphorylation

The EMBO Journal e102729
DOl

10.15252/embj 2019102729

Fukunaga Tsukasa lIwakiri Junichi Ono Yukiteru Hamada Michiaki 10

LncRRIsearch: A Web Server for IncRNA-RNA Interaction Prediction Integrated With Tissue- 2019

Specific Expression and Subcellular Localization Data

Frontiers in Genetics 462
DOl

10.3389/fgene.2019.00462

Kawaguchi Risa Kiryu Hisanori Iwakiri Junichi Sese Jun 20

reactlIDR: evaluation of the statistical reproducibility of high-throughput structural analyses 2019

towards a robust RNA structure prediction

BMC Bioinformatics 130
DOl

10.1186/s12859-019-2645-4

Hagio Taichi Sakuraba Shun Iwakiri Junichi Mori Ryota Asai Kiyoshi 19

Capturing alternative secondary structures of RNA by decomposition of base-pairing 2018

probabilities

BMC Bioinformatics 38 38

DOl
10.1186/s12859-018-2018-4




Chishima Takafumi Iwakiri Junichi Hamada Michiaki 9
Identification of Transposable Elements Contributing to Tissue-Specific Expression of Long Non- 2018
Coding RNAs
Genes 23 23
DOl
10.3390/genes9010023
Iwakiri Junichi Terai Goro Hamada Michiaki 12
Computational prediction of IncRNA-mRNA interactions by integrating tissue specificity in human 2017
transcriptome
Biology Direct 15 15
DOl
10.1186/s13062-017-0183-4
56
RNA 2016
217-220

DOl
10.2142/biophys.56.217

13 0 5

Junichi lwakiri, Martin C. Frith, Michiaki Hamada, Kiyoshi Asai

Computational analysis pipeline for recent RNA-seq methods involving induced-substitutions

FRONTIERS OF GENOME SCIENCE: The International symposium organized by “ Platform for Advanced Genome Science”

2019




Akihiro Imaeda, Ryota Oikawa, Kiyoshi Asai, Junichi lwakiri, Shun Sakuraba, Naoko Abe, Fumiaki Tomoike, Yasuaki Kimura,
Hiroshi Abe

Synthesis of mRNA with site-specific N6-methyladenosine and its translation efficiency

ISNAC2018

2018

Martin C. Frith

RNA-seq
20 RNA
2018
N6- mRNA
20 RNA
2018
20 RNA

2018




Takafumi Chishima, Junichi lwakiri, Michiaki Hamada

Identification of Transposable Elements which contribute to tissue specific expression of IncRNAs

6 (11BMP)

2017

Mei Takeda, Junichi lwakiri, Michiaki Hamada

Estimation of mapping parameters for PAR-CLIP data using LAST-TRAIN

6 (11BMP)

2017

IncRNA-mRNA RNA-RNA RIblast

19 RNA

2017

IncRNA Transposable Element

19 RNA

2017




IncRNA-RNA

NGS

2017

Junichi lwakiri, Goro Terai, Michiaki Hamada

Computational prediction of IncRNA-mRNA interactions by integrating tissue-specificity of human transcripts

RNA 2016: The 21st Annual Meeting of the RNA Society

2016

Junichi lwakiri, Michiaki Hamada, Kiyoshi Asai, Tomoshi Kameda

Improved accuracy in RNA-protein rigid body docking by incorporating force field for molecular dynamics simulation into the
scoring function

RNA 2016: The 21st Annual Meeting of the RNA Society

2016

Wataru Okada, Junichi Iwakiri, Michiaki Hamada

Investigation of evolutionarily conserved NEAT1-NEAT1 interactions

RNA 2016: The 21st Annual Meeting of the RNA Society

2016




Junichi lwakiri, Kiyoshi Asai

2018

Elsevier

3284(575-584)

Encyclopedia of Bioinformatics and Computational Biology Vol.2




