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We elucidated the epitope profiles of COVID-19 mRNA vaccine recipients and
naturally infected individuals using an RBD peptide immobilized microarray of SARS-CoV-2. The
findings revealed that vaccine-induced antibodies are more broadly distributed across the RBD
compared to those from natural infection. The relatively lower neutralizing antibody titers observed

in vaccine sera, as compared to natural infection sera, may be due to less efficient epitope
maturation in the humoral response induced by the vaccine. Assays using a mutation panel
demonstrated that the epitope diversity in vaccine sera potentially reduces the ability of the
rapidly evolving virus to evade neutralizing antibodies, thereby providing an advantage to
vaccine-induced immunity.

SARS-CoV-2 COVID-19 RBD mRNA



COVID-19 SARS-CoV-2
2 ACE2
S ACE2

COVID-19 S

SARS-CoV-2

SARS-CoV-2

SARS-CoV-2

COVID-19

SARS-CoV-2

Pfizer-BioNTech COVID-19 mRNA COVID-19
2 SARSCoV-2
RBD (15mer)
SARS-CoV-2 RBD RBD

SARS-CoV-2






12 10 3 12

Nakagama Yu Komase Yuko Kaku Natsuko Nitahara Yuko Tshibangu-Kabamba Evariste Tominaga 10

Tomoyo Tanaka Hiroko Yokoya Tomoaki Hosokawa Minako Kido Yasutoshi

Detecting Waning Serological Response with Commercial Immunoassays: 18-Month Longitudinal 2022

Follow-up of Anti-SARS-CoV-2 Nucleocapsid Antibodies

Microbiology Spectrum -
DOl

10.1128/spectrum.00986-22

Nakashima Kei Ishida Masayuki Matsui Hiroki Yoshida Chihiro Nagai Tatsuya Shiraga Minoru 18

Nakaoka Hiroshi Otsuka Yoshihito Nakagama Yu Kaku Natsuko Nitahara Yuko Kido Yasutoshi

Hirota Yoshio

Immunogenicity and safety of COVID-19 vaccine in lung cancer patients receiving anticancer 2022

treatment: A prospective multicenter cohort study

Human Vaccines &amp; Immunotherapeutics -
DOl

10.1080/21645515.2022.2140549

Nakagama Sachie Nakagama Yu Komase Yuko Kudo Masaharu Imai Takumi Tshibangu-Kabamba 14

Evariste Nitahara Yuko Kaku Natsuko Kido Yasutoshi

Age-adjusted impact of prior COVID-19 on SARS-CoV-2 mRNA vaccine response 2023

Frontiers in Immunology -
DOl

10.3389/Fimmu.2023.1087473

Matsuura Tomoka Fukushima Wakaba Nakagama Yu Kido Yasutoshi Kase Tetsuo Kondo Kyoko Kaku 40

Natsuko Matsumoto Kazuhiro Suita Asae Komiya Eriko Mukai Emiko Nitahara Yuko Konishi

Ayako Kasamatsu Ayane Nakagami-Yamaguchi Etsuko Ohfuji Satoko Kaneko Yukihiro Kaneko

Akira Kakeya Hiroshi Hirota Yoshio

Kinetics of anti-SARS-CoV-2 antibody titer in healthy adults up to 6?months after BNT162b2 2022

vaccination measured by two immunoassays: A prospective cohort study in Japan

Vaccine 5631 5640
DOl

10.1016/j -vaccine.2022.08.018




Nakagama Y Candray K Kaku N Komase Y Rodriguez-Funes M-V Dominguez R Tsuchida T 227

Kunishima H Nagai E Adachi E Mumba N D Yamasue M Komiya K Hiramatsu K Uemura N Sugiura

Y Yasugi M Yamagishi Y Mikamo H Shiraishi S 1lzumo T Nakagama S Watanabe C Nitahara Y

Tshibangu-Kabamba E Kakeya H Kido Y

Antibody Avidity Maturation Following Recovery From Infection or the Booster Vaccination Grants 2022

Breadth of SARS-CoV-2 Neutralizing Capacity

The Journal of Infectious Diseases 780 787
DOl

10.1093/infdis/jiac492

KAKU Natsuko NAKAGAMA Yu NITAHARA Yuko KIDO Yasutoshi 33

Antibody testing as the guide to our living with COVID-19 2022

Japanese Journal of Thrombosis and Hemostasis 338 346
DOl

10.2491/jjsth.33.338

Kaku Natsuko Nakagama Yu Shirano Michinori Shinomiya Sari Shimazu Kazuhiro Yamazaki 25

Katsuaki Maehata Yoshito Morita Ryo Nitahara Yuko Yamamoto Hiromasa Mizobata Yasumitsu

Kido Yasutoshi

Longitudinal ventilatory ratio monitoring for COVID-19: its potential in predicting severity 2021

and assessing treatment response

Critical Care 366
DOl

10.1186/s13054-021-03768-2

Nitahara Yuko Nakagama Yu Kaku Natsuko Candray Katherine Michimuko Yu Tshibangu-Kabamba 9

Evariste Kaneko Akira Yamamoto Hiromasa Mizobata Yasumitsu Kakeya Hiroshi Yasugi Mayo

Kido Yasutoshi

High-Resolution Linear Epitope Mapping of the Receptor Binding Domain of SARS-CoV-2 Spike 2021

Protein in COVID-19 mRNA Vaccine Recipients

Microbiology Spectrum 0096521

DOl
10.1128/Spectrum.00965-21




Nakagama Yu Nitahara Yuko Kaku Natsuko Tshibangu-Kabamba Evariste Kido Yasutoshi 60

A Dual-Antigen SARS-CoV-2 Serological Assay Reflects Antibody Avidity 2022

Journal of Clinical Microbiology e02262-21
DOl

10.1128/JCM.02262-21

Yasugi Mayo Nakagama Yu Kaku Natsuko Nitahara Yuko Hatanaka Noritoshi Yamasaki Shinji 41

Kido Yasutoshi

Characteristics of epitope dominance pattern and cross-variant neutralisation in 16 SARS-CoV-2 2023

mRNA vaccine sera

Vaccine 6248 6254
DOl

10.1016/j -vaccine.2023.08.076

Matsuura Tomoka Fukushima Wakaba Nakagama Yu Kido Yasutoshi Kase Tetsuo Kondo Kyoko Kaku 14

Natsuko Matsumoto Kazuhiro Suita Asae Mukai Emiko Nitahara Yuko Konishi Ayako Kasamatsu

Ayane Nakagama Sachie Nakagami-Yamaguchi Etsuko Ohfuji Satoko Kaneko Yukihiro Kaneko

Akira Kakeya Hiroshi Hirota Yoshio

Factors impacting antibody kinetics, including fever and vaccination intervals, in SARS-CoV-2- 2024

na?ve adults receiving the first four mRNA COVID-19 vaccine doses

Scientific Reports 7217
DOl

10.1038/s41598-024-57931-0

KAKU Natsuko NAKAGAMA Yu NITAHARA Yuko KIDO Yasutoshi 33

SARS-CoV-2 2022
Japanese Journal of Thrombosis and Hemostasis 338 346

DOl
10.2491/jjsth.33.338




, Candray Katherine, , , , Tshibangu Evariste,

SARS-CoV-2

2023

COVID-19

2022

Covid-19 SARS-CoV-2

2022

SARS-CoV-2

2022




Natsuko Kaku, Yu Nakagama, Yuko Nitahara, Hiroshi Kakeya, Yasutoshi Kido

Avidity maturation favors convalescents over vaccinated individuals granting breadth in neutralizability and tolerance
against SARS-CoV-2 variants
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