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MERS-CoV, a respiratory infection, causes pneumonia that is more likely to
be severe in people with underlying medical conditions. The mechanism underlying its severe
progression remains unknown, and the development of treatments and vaccines is still in progress. In

this study, we established a severe pneumonia model using transgenic (Tg) mice expressing MERS-CoV
receptors to investigate the differences between severe progression and recovery, aiming to
elucidate the underlying mechanisms. Since reports suggested that reduced type 1 and type 2 IFNs
contributed to the severe disease, we administered anti-IFNARL and anti-IFNy antibodies to Tg mice
to reduce inflammation, and then attempted to infect them with MERS-CoV. The mice showed an effect
on body weight change, but did not become severely ill. It was clear that other factors in addition
to inflammation were necessary for severe disease.



2012 MERS
MERS-CoV
CoV
MERS-CoV
Tg MERS-CoV
Tg
MERS-CoV
Tg
MERS-CoV
Tg
(1)
MERS-CoV
1 type 2 IFN
type2 IFN MERS-CoV
MERS-CoV 1 258
2,0.2,0.20.2 mg/ ) IFN gamma (IFNy )
IFNy Vehicle(PBS)
n=4

(2)

MERS-CoV
(2)-1

MERS-CoV

3 3
(2)-2 MERS-CoV
lgY
MERS-CoV 6 1
10
1)
IFNAR1 IFNy
6 Vehicle IFNAR1 IFNy
Vehicle

MERS

Tg

(

hDPP4 Tg

0

.2 mg/
MERS-CoV

10

10

hDPP4-Tg

MERS-CoV

MERS-
Tq
type
type 1
IFNAR1 (
) IFNAR1
10% TCIDso/30u L
3
1 2
10® TCIDso
IFNAR1 IFNy
Vehicle
IFNAR1 IFNy



Vehicle IFNAR1 IFNy
10 IFNAR1 IFNy
MERS-CoV
type 1 type 2 IFN

MERS-CoV

(2)-2 MERS-CoV

6 1
7
IgY MERS-CoV (S)
S S1 MERS-CoV
S S1 hDPP4-Tg
in vivo
3 6
MERS-CoV N S1

MERS-CoV S S1 1gY MERS-CoV



11 11 1 3

El-Kafrawy Sherif A. Abbas Aymn T. Sohrab Sayed S. Tabll Ashraf A. Hassan Ahmed M. Iwata- 14

Yoshikawa Naoko Nagata Noriyo Azhar Esam 1.

Immunotherapeutic Efficacy of IgY Antibodies Targeting the Full-Length Spike Protein in an 2021

Animal Model of Middle East Respiratory Syndrome Coronavirus Infection

Pharmaceuticals 511 511
DOl

10.3390/ph14060511

Ueno M Iwata-Yoshikawa N Matsunaga A Okamura T Saito S Ashida S Yoshida I Nagashima M 201

Asakura H Yaoita Y Suzuki J Sadamasu K Yoshimura K Kutsuna S Shiwa-Sudo N Nagata N

Suzuki T Suzuki A Okamoto M Kimura M Ohmagari N Miura R Ishizaka Y

Isolation of human monoclonal antibodies with neutralizing activity to a broad spectrum of 2022

SARS-CoV-2 viruses including the Omicron variants

Antiviral Research

105297 105297

DOl
10.1016/j .antiviral .2022.105297

Naoko Iwata-Yoshikawa, Noriyo Nagata, Hiromi Takaki, Misako Matsumoto, Tadaki Suzuki, Hideki 6

Hasegawa and Tsukasa Seya

Prophylactic Vaccine Targeting TLR3 on Dendritic Cells Ameliorates Eosinophilic Pneumonia in a 2022

Mouse SARS-CoV Infection Model

ImmunoHorizons 275-282
DOl

10.4049/ immunohorizons.2200020

Naoko Iwata-Yoshikawa Nozomi Shiwa Tsuyoshi Sekizuka Kaori Sano Akira Ainai Takuya 8

Hemmi Michiyo Kataoka Makoto Kuroda Hidek Hasegawa Tadaki Suzuki Noriyo Nagata

A lethal mouse model for evaluating vaccine-associated enhanced respiratory disease during 2022

SARS-CoV-2 infection

Science Advances eabh3827

Dol
10.1126/sciadv.abh3827




Hanako Sekimukai, Naoko lwata- Yoshikawa, Shuetsu Fukushi, Hideki Tani, Michiyo Kataoka, Tadaki
Suzuki, Hideki Hasegawa, Kenichi Niikura, Katsuhiko Arai, Noriyo Nagata

64(1)

Gold nanoparticle- adjuvanted S protein induces a strong antigen- specific 1gG response against 2020

severe acute respiratory syndrome- related coronavirus infection, but fails to induce

protective antibodies and limit eosinophilic infiltration in lungs

Microbiology and Immunology 33-51
DOl

10.1111/1348-0421.12754.

Aymn T. Abbas, Sherif A. El-Kafrawy , Sayed Sartaj Sohrab, Ashraf A. Tabll, Ahmed M. Hassan , 8(4)

Naoko lwata-Yoshikawa , Noriyo Nagata and Esam I. Azhar

Anti-S1 MERS-COV IgY Specific Antibodies Decreases Lung Inflammation and Viral Antigen Positive 2020

Cells in the Human Transgenic Mouse Model

Vaccines 634
DOl

10.3390/vaccines8040634

Naoko Iwata-Yoshikawa, Tadashi Okamura, Yukiko Shimizu, Osamu Kotani, Hironori Sato, Hanako 93(6).-

Sekimukai, Shuetsu Fukushi, Tadaki Suzuki, Yuko Sato, Makoto Takeda, Masato Tashiro, Hideki

Hasegawa, Noriyo Nagata.

Acute respiratory infection in human dipeptidyl peptidase 4-transgenic mice infected with 2019

Middle East respiratory syndrome coronavirus.

J Virol e01818-18.
DOl

10.1128/J3V1.01818-18.

Naoko Iwata-Yoshikawa, Tadashi Okamura, Yukiko Shimizu, Hideki Hasegawa, Makoto Takeda, Noriyo 93(6)-

Nagata.

TMPRSS2 contributes to virus spread and immunopathology in the airways of murine models after 2019

coronavirus infection.

J Virol e01815-18.
DOl

10.1128/JVv1.01815-18




2 0 1

Naoko Iwata-Yoshikawa, Nozomi Shiwa, Tsuyoshi Sekizuka, Kaori Sano, Akira Ainai, Takuya Hemmi, Michiyo Kataoka, Makoto
Kuroda, Hideki Hasegawa, Tadaki Suzuki, Noriyo Nagata.

Establishment of a SARS-CoV-2 BALB/c lethal mouse model using mouse passaged virus generated from a European lineage of
SARS-CoV-2.

XVth INTERNATIONAL NIDO SYMPOSIUM.

2021

SARS-CoV-2

68

2021




