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Attachment to be posted on HP

International Urgent Collaborative Projects
Regarding the Coronavirus Disease (COVID-19) within the J-RAPID Program

1. Title of the Project : 7 Molecular mechanism for SARS—-CoV-2-specific immunological

. . <«
memory formation and maintenance

2. Research/Investigation Period :

3. Main Investigators : Masaaki Murakami

2020. 7~2021. 3

Japanese Team (up to 6 people including Principal Investigator)

Name Title Affiliation Project role
Hokkaid
O. at ? Research
University, supervision
Principal Masaaki Institute for P
. . Professor . .. and
Investigator | Murakami Genetic Medicine imolementati
(IGM), Molecular b
. on
Psychoimmunology
First Department of | Provision of
Medicine, Hokkaido | blood f
Collaborator | Satoshi Konno | Professor UiiiZ;:?ty oRkardo CO$?D—lgom
Hospital patients
Hokkaido Analysis of T
. Post—doctoral | University, IGM, cells in the
Collaborator | Kumiko Tanaka | ;i Molecular COVID-19
Psychoimmunology patients
i | MLl
Kaoru Graduate University, IGM,
Collaborator . COVID-19
Murakami Student Molecular
. pregnhant
Psychoimmunology
women

Total Number of participating researchers in the project: 4

Counterpart Team (up to 6 people including Principal Investigator)

Name Title Affiliation Project role
Université de Paris
Medical Faculty/ Research
. . Institut Necker supervision
Principal Simon Professor
. . . Enfants Malades and
Investigator Fillatreau Director . .
Immunology, implementati
Infectiology and on
Haematology
Institut Necker Analysis of
. Post—doctoral | Enfants Malades memory T and
Benoit . . .
Collaborator Manfroi scientist Immunology, B cells in
(INSERM) Infectiology and COVID-19
Haematology patients




Institut Necker Analysis of
Valentine Post—doctoral | Enfants Malades memory T and
Collaborator Pottez scientist Immunology, B cells in
Jouatte (INSERM) Infectiology and COVID-19
Haematology patients

Total Number of participating researchers in the project: 3

4. Objectives and Challenges

In this joint research, we aimed to clarify the existence and characteristics of
SARS-CoV—2-specific memory lymphocytes in specimens including COVID-19-recovered
patients, which are the basis of vaccine development, thus enabling the provision
of new clinical intervention for current and future COVIDs and the formation of
SARS—CoV-2 specific memory lymphocytes artificially.

5. Results of the research/survey activities
5-1. Results of joint research. Expected future development, ripple effect on
society

In this joint study, we (Japanese group) found that the exhausted/senescent CD4
T-cell fraction increased depending on severity of COVID-19 and decreased in the
convalescent patients, and the majority of cells showed effector/memory phenotype
In fact, the T cells in the recovered patients showed strong responsiveness to
SARS-CoV-2 spike (S) protein, which is essential for viral infection, suggesting the
possibility that virus—specific memory CD4 T-cells may be generated from the
exhausted/senescent subset, which may become a useful indicator for measuring the
progression of pathology. We also found a similar population present in COVID-19
pregnant women. In the future, by analyzing the exhausted/senescent CD4 T—cell
subpopulation at molecular level in detail, we will develop research which contributes
to the development of new diagnostic markers and therapeutic strategies for COVID-19.
We (French group) also found using a technology enabling the identification of
S-reactive B cells at the single cell level by flow cytometry that memory B cells
persisted for at least 6 months at higher levels in patients with severe disease
compared to those with moderate disease. This response becomes progressively focused
on the RBD domain showing a long—term maturation extending beyond the phase of
infection (Sokal A.Cell, 2020). In addition, we found using the ARTE technology, which
enables the identification of virus-reactive CD4 T cells at the single cell level
by flow cytometry, that memory CD4+ T cells persist for more than a year in adults
who had either moderate or severe disease and are currently characterizing the
properties of these cells (unpublished).

5-2. Added Value from International collaborative work

In this study, we could find that SARS—CoV-2-specific immunological memory cells
are formed as the COVID-19 progresses, and are maintained for at least 6 months. In
the future, we will further identify markers specific for each memory cell-type at
molecular level to develop useful biomarkers and therapeutic targets for COVID-19.



6. Organized workshops/seminars, presentations, papers and other deliverables

Review Hirano, T., M. Murakami. COVID-19: A New Virus, but a Familiar Receptor
and Cytokine Release Syndrome. Immunity 2020 52:1-3 DOI:
10. 1016/ j. immuni. 2020. 04. 003

Review Hojyo S.et al., How COVID-19 induces cytokine storm with high
mortality, Inflamm Regen. 2020, 40:37,
doi: 10.1186/s41232-020-00146-3.

Origina | Sokal A.et al., Maturation and persistence of the anti—SARS—CoV-2
1 memory B cell response. Cell 2021, 184(5):1201-1213.el4. doi:
article | 10.1016/j.cell.2021.01. 050.




