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Bioinformatics analyses for identification of molecules which contribute to
prognosis and treatment in viral myocarditis

Omura, Seiichi
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i i Using a novel model of viral myocarditis, Theiler"s murine encephalomyelitis
virus-infected mouse, our study identified the molecules in the blood and feces as minimally

invasive biomarkers. In the blood, pattern matching with myocardial transcriptome data correlated
with innate immunity-related genes, such as Xafl and Oasl2. In feces, we observed microbiota changes

which correlated with changes in gene expression in inflammatory diseases in the central nervous
system. In particular, Coprococcus was correlated with IgA gene expression. In the future, we will

study the roles of IgA and platelets in Theiler"s virus-infected mouse.



40 20-42%
)

[ (2009 )]
3 1
2
3
2 1
@)
1
(©)
1 2 3
3
D
C3H/HeN
2
( ) RNeasy Mini Kit (QIAGEN) Total
RNA HiSeq (Illumina) RNA sequencing MR DNA
(TX,USA) Spliced Transcripts Alignment to aReference (STAR) (4)
(©)
QlAamp Fast DNA Stool Mini Kit (QIAGEN) DNA
MiSeq (Illumina) 16S rRNA sequencing MR DNA
QIIME2
(4)
R
Origin Pro 2020 (OriginLab Corporation)
SLC
4
(]
C3H %
(CLEA) (SLC) o
(1
100% 3
<
CLEA 0 7
50% SLC
0 20%
1
C3H/HeN



P2ry12 purinergic receptor P2Y, W’
Ctla2a cytotoxic T lymphocyte-associatec ote alpha
Dav 4 Day 7 Cd226 CD226 antigen I:
160 1 ay - \‘, Gp9 glycoprotein 9 (platelet) I:
/ Tsc22d1 TSC22 domain family, me_
i Day 60 Gm10419 I
1501 / VV -~ e . Itga6 integrin alpha 6 ]
R P <> Rgs18 regulator of G-protein sigrjaling 18 |
% | vy/ A Ppbp pro-platelet basic protein I:l
140 A A o & Tubb1 tubulin, betad classvi [ ]
H - Unidentified |
N 130 - 7 Hit3 interferon{induced protein with tetratricopeptide repeats 3
ﬂﬁ [ A Sifn4 schlafen
b 27 interferon[ alpha-induciblé protein 27
120 - '_,:'<> ) Isg15  1SG15 ubiGuitin-like modifier
i Unidentified EEm
§ <> i1 interfefon-induced protein with tetratricopeptide repeats 1
11704 0 e Oasl2 25 oMtase like 2
T T inf7 intgrferon regulatory factor 7
0 10 20 30 40 ju (ileosmmcmene
F£1 X089 r T T T T T T 1
020 -045 010 005 000 005 010 0.5
E1ERSORAFAFHE
2.
(Day 4)
(Day 7) (Day 60) ( 2

purinergic receptor P2Y, G-protein coupled 12 (P2ry12) glycoprotein 9 (platelet) (Gp9) pro-platelet
basic protein (Ppbp) interferon-induced protein 44 (Ifi44)
interferon regulatory factor 7 (1rf7)
©)

PCA
XI1APassociated factor 1 (Xafl) GTPase,
very largeinterferon inducible pseudogene 1 (Gvinl) 2'-5' oligoadenylate synthetase-like 2 (Oasl 2)

ATPsynthase  ATPase
ATP binding
Genus level
100
B s24-7
S gotp ! [H - L E
[} ==
e =
= = Iy
.g 60 H 1l | i A F M E
16s 5 A UEA AL ma ey
rRNA sequencing S a0 HERHATLOE L0 LA ARARE
© 2 THTH A
‘a :_ !l /N N | = ]
24-7 s i T
Anaeropl asma ( 3) 0 = i I Anaeroplasma
L | 1 1 1 1 J
_Day4 Day7 Day35 Day4 Day7 Day 35‘
_ - Dorea Control TMEV
Marvinbryantia 3 Davd 5
Coprococcus (Day' 35) (Day4) (Day7)
Coprococcus vs. Igha
A(IgA) 3
Coprococcus = 15¢ .
( 4 5
Z
o 10}
IgA :
g e - <
oA § | r=0.90, P<0.01 ‘
0.5 1.0
Coprococcus abundance (%)
4.

Coprococcus
I0A



(Curcumin B-D-Glucuronide CMG)
(7 CMG

Eckart RE, Scoville SL, Campbell CL, Shry EA, Stajduhar KC, Potter RN, et al. Sudden death in
young adults: a 25-year review of autopsies in military recruits. Ann Intern Med. 2004 Dec
7,141(11):829-34.

Caforio ALP, Pankuweit S, Arbustini E, Basso C, Gimeno-Blanes J, Felix SB, et al. Current state of
knowledge on aetiology, diagnosis, management, and therapy of myocarditis: a position statement of
the European Society of Cardiology Working Group on Myocardial and Pericardial Diseases. Eur
Heart J. 2013 Sep;34(33):2636-48, 2648a-2648d.

Kiihl U, Schultheiss H-P. Myocarditis. Dtsch Arztebl Int. 2012 May;109(20):361-8.

Dobin A, Davis CA, Schlesinger F, Drenkow J, Zaleski C, Jha S, et a. STAR: ultrafast universal RNA-
seq aligner. Bioinformatics. 2013 Jan;29(1):15-21.

. Pharma Medica. 2021;39(8):67-71.

Omura S, Sato F, Park A-M, Fujita M, Khadka S, Nakamura Y, et al. Bioinformatics analysis of gut
microbiota and CNS transcriptome in virus-induced acute myelitis and chronic inflammatory
demyelination; potential association of distinct bacteria with CNS IgA upregulation. Front Immunol.
2020 Jul;11:1138.

Khadka S*, OmuraS*, Sato F*, Nishio K, KakeyaH, Tsunodal. Curcumin -D-glucuronide modul ates
an autoimmune model of multiple sclerosis with altered gut microbiota in the ileum and feces. Front
Cell Infect Microbiol. 2021;11:772962. * These authors contributed equally.



8 8 5 7

Sato Fumitaka Nakamura Yumina Katsuki Aoshi Khadka Sundar Ahmad ljaz Omura Seiichi 12
Martinez Nicholas E. Tsunoda lkuo
Curdlan, a Microbial B -Glucan, Has Contrasting Effects on Autoimmune and Viral Models of 2022
Multiple Sclerosis
Frontiers in Cellular and Infection Microbiology 805302
DOl
10.3389/fcimb.2022.805302
Khadka Sundar Omura Seiichi Sato Fumitaka Nishio Kazuto Kakeya Hideaki Tsunoda lkuo 11
Curcumin B -D-Glucuronide Modulates an Autoimmune Model of Multiple Sclerosis with Altered Gut 2021
Microbiota in the Ileum and Feces
Frontiers in Cellular and Infection Microbiology 772962
DOl
10.3389/fcimb.2021.772962
39
Medical Scope 2021
Pharma Medica 67 71
DOl
10.34449/J30001.39.08_0067-0071
Omura Seiichi Sato Fumitaka Park Ah-Mee Fujita Mitsugu Khadka Sundar Nakamura Yumina 11
Katsuki Aoshi Nishio Kazuto Gavins Felicity N. E. Tsunoda Ikuo
Bioinformatics Analysis of Gut Microbiota and CNS Transcriptome in Virus-Induced Acute Myelitis 2020
and Chronic Inflammatory Demyelination; Potential Association of Distinct Bacteria With CNS IgA
Upregulation
Frontiers in Immunology 1138

DOl
10.3389/Ffimmu.2020.01138




Park Ah-Mee Khadka Sundar Sato Fumitaka Omura Seiichi Fujita Mitsugu Hsu Daniel K. Liu 11

Fu-Tong Tsunoda lIkuo

Galectin-3 as a Therapeutic Target for NSAID-Induced Intestinal Ulcers 2020

Frontiers in Immunology 550366
DOl

10.3389/fimmu.2020.550366

Omura Seiichi Sato Fumitaka Martinez Nicholas E. Park Ah-Mee Fujita Mitsugu Kennett NikKi 10

J. Cvek Urska Minagar Alireza Alexander J. Steven Tsunoda lkuo

Bioinformatics Analyses Determined the Distinct CNS and Peripheral Surrogate Biomarker 2019

Candidates Between Two Mouse Models for Progressive Multiple Sclerosis

Frontiers in Immunology 516
DOl

10.3389/fimmu.2019.00516

Yun J.W. Cvek U. Kilgore P.C.S.R. Tsunoda I. Omura S. Sato F. Zivadinov R. Ramanathan 229

M. Minagar A. Alexander J.S.

Neurolymphatic biomarkers of brain endothelial inflammatory activation: Implications for 2019

multiple sclerosis diagnosis

Life Sciences 116 123
DOl

10.1016/j . 1fs.2019.05.021

SAKAMOTO DAISUKE TAKAGI TOSHINORI FUJITA MITSUGU OMURA SEIICHI YOSHIDA YASUNORI  11DA 39

TOMOKO  YOSHIMURA SHINICHI

Basic Gene Expression Characteristics of Glioma Stem Cells and Human Glioblastoma 2019

Anticancer Research 597 607

Dol
10.21873/anticanres.13153




12 0 2

Omura S, Khadka S, Sato F, Nakamura Y, Nishio N, Kakeya H, and Tsunoda I

Curcumin monoglucuronide (CMG) treatment alters the gut microbiota, regulating an autoimmune model for multiple sclerosis

2021 International Chemical Congress of Pacific Basin Societies (PACIFICHEM 2021). The 2nd International Symposium on
Chemical Communication (1SCC2021)

2021

-3 NSAIDs

24

2020

Sundar Khadka

32

2020

CMG

32

2020




23

2019

31

2019

24

2019

Sundar Khadka

CMG

2019




Omura S, Nishio K, Tsunoda I

Communication between CNS and gut microbiota in a viral model for multiple sclerosis

The 1st International Symposium on Chemical Communication (1SCC2019)

2019

Sato F, Omura S, Martinez NE, Range T, Ekshyyan L, Minagar A, Alexander JS, Tsunoda I

Glatiramer acetate is safe for a virus-induced demyelinating disease model

60

2019

Sato F, Omura S, Park A-M, Fujita M, Khadka S, Sakiyama N, Katsuki A, Nakamura Y, Nishio K, Tsunoda I

Altered microbiota could affect distinct CNS immune gene expressions in the Theiler®s virus model of MS

Sendai Conference 2019

2019

Sato F, Omura S, Park A-M, Fujita M, Khadka S, Nishio K, Tsunoda I

Alteration of microbiota and immune gene expressions in the central nervous system in a picornavirus-induced acute flaccid
myelitis model

67

2019




Brunel University London

Louisiana State University




