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We are pleased to issue ADC Letter Volume 8 No. 2.

As of April 1, 2021, the director of the Asian Institute for Infectious Disease Control has changed, and the
editor-in-chief of the ADC letter has also changed. With regard to ADC Letter, there were still growing demand
among those concerned for continuing publication, therefore we will endeavor to continue while following its
existence philosophy as much as possible.

In this issue, the two people who are actually responsible for ADC have changed, so we have posted the
greetings. Thank you very much for your continued support.

[Research Project, Infectious Control research]
As COVID-19 spread across Japan, we have strengthened cooperation with Teikyo University Hospital. I
would like to continue research directly linked to clinical practice.
1) Effect of lactoperoxidase on RNA virus infection
2) Analysis of antiviral activity mechanism by macrolides
3) Identification and analysis of therapeutic target molecules for vasculitis syndrome
4) In Chronic phase cell therapy for cerebral palsy model animals (related to the development of Stem Cell
therapy)
5) An analysis of mechanism of cytokine storm initiation caused by influenza virus
Ngo Thi Huong (Graduate School D3)
6) Cooperation with affiliated hospitals
Mutant detection and analysis of SARS-CoV-2
Analysis of Influenza virus type, phylogenetic

[Research exchange with medical institutions in Asian countries]

1) Seven 5th grade students of the 2020 School of Medicine participated “Vietnam Infectious Disease Training”.
On-line training is scheduled to be held in August this year as well.

2) Under the “JST; Sakura Science Plan,” the 5th graduates (14 from Vietnam), the visit was delayed due to
COVID-19, will visit Teikyo University in October, if the situation permits.

Wit F  MNIEWE Editor-in-Chief : Shoji Kawachi, Director H¥R - WA Editorial Office : Fuyu Ito, Ph.D.
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Greeting and Introduction

Director of Asia International Institute of Infectious Disease Control
Shoji Kawachi

As of April 1st 2021, I was appointed as the director of Asia International Institute of Infectious Disease Control, and professor
in the Department of Health Protection, Graduate School of Medicine of Teikyo University as a successor to Prof. Kazuo Susuki.
As I am working in the Safety Control Department in Teikyo University Hospital, I hope ADC institute is also engaging in Health
Protection in the future.

I had worked for Hiroshima University Hospital, Hiroshima Prefectural Hospital and Matsue Red Cross Hospital as an
anesthesiologist, an emergency physician and an intensive care physician since I graduated from school of medicine, Hiroshima
University in 1980. I arrived in National Center for Global Health and Medicine in 2002 and I had been engaged as a surgery
manager and a general manager of ICU from 2004 to 2014. In 2005, I encountered the patient with avian influenza in Vietnam and
I started the study of severe ARDS introduced by avian influenza virus. I gradually increased connection with general infectious
diseases because [ was a visiting researcher of National Institute of Infectious Diseases and I could join the mouse study there. |
collaborated with the National Children’s Hospital in Hanoi, Vietnam on the research of ARDS caused by highly pathogenic avian
influenza virus from 2007 to 2014, as the research leader. This project was one of the researches of Ministry of Health, Labour
and Welfare. It was not only useful for my clinician career, but also the experience of studying and thinking together with other
doctors and researchers in NIID was precious asset for my work as a medical doctor. I realized that it was quite important for the
advancement of medicine in to collaborate basic researchers and clinical researchers.

In Southeast Asia, I have met various infectious diseases through the avian influenza research which I still keeps on. Japan
should be an opinion leader and face up to emerging/re-emerging infectious diseases of common concern. Therefore ADC Institute
will play a important role in promotion of international collaborative research. Now COVID-19 is prominent in the World as the
Pandemic, ADC as virology institute will contribute for the basic and clinical research for COVID-19. I hope your guidance and
support to ADC Institute in the future.
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ADC LABORATORIES-1

Research Project in 2021
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Biosafety and Biosecurity Lecture since 2014
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We hold “Biosafety and Biosecurity Lecture” once or twice a year. One is held in Japanese at Teikyo University Itabashi Campus,
mainly for faculty and staff who handle BSL2 pathogens, and the other is held in English as one of the training programs of “Sakura
Science Plan”. In each case, Dr. Kiyoshi Tanabayashi, the National Institute of Infectious Diseases, give a lecture for about an hour
followed by quiz. Dr. Tanabayashi has been a lecturer since the first lecture after the opening of ADC Lab on June 17, 2014, and he has
given more than 10 lectures by last year. Every year, the lecture is interesting because it includes topics regarding current affairs so that
the contents are not the same. Last year, due to COVID-19, it became the first online lecture.

Wik BEE (2017E3A)
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Inauguration Address

General Medical Education and Research Center
Fumie Kobayashi

I have joined Asian International Institute of Infectious Disease Control (ADC Institute) as a part-time lecturer of Teikyo
University General Medical Education and Research Center (G-MEC) in April 2021. My area of expertise is parasite immunology,
especially focused on the mechanisms of protective immunity and pathophysiology in malaria. Only 0.1% or less of Japanese
are infected with helminthes although more than 70% or more were infected just after World War II. In Japan, the examination of
Enterobius vermicularis, that the child in lower elementary school was obliged to carry out from 1961, disappeared from school
physical examination in 2016. However, 1.5 billion people still suffer from parasitic diseases, such as ascariasis, trichuriasis,
ancylostomiasis, schistosomiasis, and filariasis around the world. As for malaria, 200 million people mainly in subtropical
developing countries are infected with this parasite and 400,000 people lose their life every year. The spread of the parasitic

I EE—————————————————————.
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diseases threatens the international community and is not the problem only for developing countries. The control of parasitic
diseases, like that of many other infectious diseases including COVID-19, is one of the global-scale issues across the border.

I have been studying the parasitology since I started my new post as an assistant professor in the Department of Parasitology,
Kyorin University School of Medicine. First, I studied Schistosoma japonicum in the 1980s and I made full use of the technique
“monoclonal antibody” which was just developed in those days and developed a study to egg-granuloma formation in host and the
vaccine candidates on tegument of cercaria (infectious form) of Schistosoma. Then, I studied abroad and worked in the laboratory
of Prof. William P. Weidanz who had remarkable achievements in the field of malaria immunity. Since I went back and returned
to work in Kyorin University School of Medicine in 1990s, I have been studying the role of inhibitory cytokines and regulatory T
cells in malaria using a murine malaria model. My research topics have been developed to: (i) role of yd T cell in malaria (Fig.1),
(i1) pregnancy malaria (Fig.2), and (iii) severe vivax malaria in collaboration with Mahidol University, Thailand and Postgraduate
Institute of Medical Education & Research (PGIMER), India, after I became a professor of the Department of Infectious Diseases,
Kyorin University School of Medicine. I retired in March 2018 and joined the School of Life and Environmental Science, Azabu
University. Now, I would like to contribute to the eradication of malaria in cooperation with my domestic and foreign coworkers
through my research experience.

I am in charge of the class, so-called “Medical/Health Care Person Working Across the Border”, with Prof. Shoji Kawachi,
the director of ADC Institute. The class started for developing human resources who play an important role in next-generation
medical/health care and shift her/his attention to the situation of all over the world. Many guest speakers have been invited and
given the lecture to students about their research and experiences in home and abroad. Students learn the difference of society,
economy, and cultural background in the medical/health care of many countries, and understand the globalization of the medical/
health care through the discussion with the speaker. The ADC Institute, that globally conducts the research and education on the
control of infectious diseases, also focuses on providing such an early exposure. I will be involved in the educational activity
of the ADC Institute and hope that many younger generation studying at Teikyo University will be involved in “transnational
medical/health care” in near future.

PNAS, 2012

FEBS Lett, 2014

Eur J Immunol, 2017
Immunology, 2018
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Department of Pediatrics Teikyo University, School of Medicine
Kazuhiro Takahashi, M.D., Ph.D.

My name is Kazuhiro Takahashi in the Department of Pediatrics, School of Medicine. I’'m in charge of medical care and research for
pediatric kidney disease under the supervision of Professor Masakazu Mimaki.

I have a longer relationship with Dr. Kazuo Suzuki, who was the director of the ADC Research Institute until last year. In 1998, I
experienced a case of end-stage renal disease with Aspergillus peritonitis. While exploring its immunological background, I focused
on MPO activity and received guidance from Dr. Suzuki, who was the director of the Bioactive Substances Department of the National
Institute of Infectious Diseases at that time.

Since working at Teikyo University, [ have been participating in the Vietnamese public health training for 5th grade medical students
every year since 2016. In addition to the guidance of the students, this training has a lot of self-learning, and I enjoy participating every
year.

When I worked at a hospital in Saitama, I experienced an outbreak of Salmonella oranienburg, and then in Chiba I experienced
an outbreak of hemolytic uremic syndrome due to pathogenic Escherichia coli every year. It became a motivation to study infectious
disease. I acquired an infection control doctor by the ICD system council during the Saitama era. Furthermore in 2016 I published in
the ADC Letter for Infectious Disease Control the findings of a marked increase in CD4 and CD8 double negative T cells in children
with sepsis in Salmonella oranienburg (ADC Lett. 2017; 3 (1): 12-15).

My current research themes are “elucidation of the pathogenesis of pediatric idiopathic nephrotic syndrome” and “development of a
minimally invasive renal tissue diagnosis method for children”.

In the project of elucidate the pathogenesis of pediatric idiopathic nephrotic syndrome, we are studying the role of autoantibodies in
the development of nephrotic syndrome. The cause of childhood idiopathic nephrotic syndrome remains unknown. Previous studies of
Th1/Th2 cells and production cytokines in patients with idiopathic pediatric nephrotic syndrome have shown that patients with frequent
recurrences are one of the major producers of IL-4 during remission compared to patients without frequent recurrences. Despite the
increased number of Th2 cells, the serum IL-4 concentration is low. Based on this, we are currently searching for the existence of
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autoantibodies, which are substances that neutralize IL-4 in the blood.

In the project of develop a minimally invasive renal tissue diagnostic method for children, we are developing a method to evaluate
renal tissue without biopsy by using a non-invasive method such as analysis of nephron number using nuclear magnetic resonance
(MR) diffusion tensor image, analysis of renal blood flow distribution without contrast medium by MR arterial spin labeling and
measurement of elasticity of renal tissue by ultrasonic tomographic image.

In addition to these projects, we studied about influenza virus resistance mechanism with ADC Lab members, and puclised the
results (J Biomol Struct Dyn. 2021; 39 (10): 3491-3500).

Another important research theme of the Department of Pediatrics is the development of treatments for mitochondrial diseases. We
are working with Professor Mimaki and Dr. Shigehiro Enkai who has joined the Department of Pediatrics since 2020.

Furthermore, with the participation in Vietnam's public health training, we are currently preparing for joint research with the
Department of Nephrology, National Hanoi Children's Hospital in Vietnam, in a project to elucidate the pathogenic mechanism of
pediatric idiopathic nephrotic syndrome.

The various connections received from ADC are an important basis for my research at the Department of Pediatrics, Teikyo
University. We would like to take this opportunity to express our deepest gratitude.

2020FEENNFLKRE =R N VNRRRBRRIORES &
2020 Vietnamese Public Health Online Training With Nephrologists of the National Children’s Hospital
with Prof. Mimaki

' . E 4 ¥
2019FEENNFLEE PICUT 201 7TENNFLEE E/NERERICT
2019 Vietnamese Public Health Training at PICU 2017 Vietnamese Public Health Training
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TASP PLAN Announcement of SA
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Japan-Asia Youth Exchange Program in Science
NEF LD SRR October 18-27, 2021
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ADC Lab was adopted in the “SAKURA Science Plan” this year as well, but it has been postponed due to COVID-19. Currently,
it is scheduled to be held for 10 days from October 18th to 27th, 2021, and preparations are underway (online implementation
is also under consideration). We plan to invite 14 training participants from Vietnam to conduct science and technology training
courses under the four themes of “Safety Control,” “Infection Control,” “Crisis Management,” and “Simulation”. We hope that this
Corona virus outbreak will be settled.

The SAKURA Science Plan is a project in which young people from Asia and other countries are invited to Japan to experience
Japanese science and technology in collaboration with industry, academia and government, and has been conducted by JST since
2014. The ADC Institute has been selected by JST since 2015, accepting training for medical professionals from the Vietnamese
side, and deepening cooperation between Teikyo University and medical institutions in Vietnam. Based on this background, we
have accepted three graduate students from Vietnam and graduated two doctors of medicine by last year.

2021: tHEEMFEE 14 Members

Hanoi Vietnam National Children’s Hospital

A > P :

Do Thi Thuy Nga  Nguyen Thi Lam Hong Bui Thi Tho Dang Mai Lien Nguyen Tan Hung Nguyen Viet Anh  Nguyen Dang Hoan

Hanoi Medical Hanoi Vietnam T ; , :
University National University Ho Chi Minh Children’s Hospital 1

_———

—
e

s - '_l: = -'::- ..: -'I:'l"'_.'-n-'-r"--"l. rln';

Mai Thi Hue Pham Thi Hong Nhung Le Thi Thu Trang  Nguyen Ngoc Tuyen Le Minh Lan Phuong Nguyen ThiNgoc  Tran Bich Thuy

We are hoping that we will be able to hold “SAKURA Science Plan” in Japan!
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2015: 7 Members

2018: 8 Members

TAVP PLAN

TAVP-Training for Students

BEoFATR 5 AR - BRSEOVRETE R IEE TN b L IRGYE

XSAEED, PilaaF I 4 NV ADBETE Y F4 VEBIZTHY PETT,
August 16-20, 2021

We will hold the Vietnamese infectious disease training in the Public Health Training for fifth-year medical students again
this year. This year is the 6th time, but due to COVID-19, it will be an online training.
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Abstract

One year after the COVID-19 pandemic, the spread of
SARS-CoV-2 variants is one of the challenging public health
issues. Significantly, the Variant of Interest (VOI), which was
reported since the end of 2020, has already been reported
to increase transmissibility and disease severity in various
articles and reports. As a result, the concern has been raised of
decreasing the vaccine’s efficacy, and it is necessary to monitor
the latest research.

As the infection of SARS-CoV-2 variants is spreading in
Japan, it is necessary to implement effective public health
preventive measures, promote vaccination, expand sequencing
to identify variants, and continue to be vigilant against new
variants as a global issue.

Introduction

It has been almost one year since the WHO declared a
pandemic of COVID-19 on March 11, 2020. As of May 27, 2021,
the number of infected people is 160 million, and the number
of deaths is three million” worldwide, and the new coronavirus
infection is still a significant public health issue globally, although
vaccines have been developed.

The first case of B.1.1.7, one of the SARS-CoV-2 variants, was
reported in the United Kingdom (U.K.) on September 20, 2020.

SARS-CoV-2 variants have become an important issue in
Japan. For example, a case of B.1.1.7 was confirmed in a returnee
from the U.K. to Japan on December 25, 2020, and as of April 5,
2021, more than 2,000 cases of SARS-CoV-2 variants have been
reported in Japan®.

In this article, we provide an overview of the SARS-CoV-2
variants, the characteristics of each variant, vaccine efficacy and
discuss the actions required in the future.

Variants of SARS-CoV-2
SARS-CoV-2 is classified as an RNA virus that mutates at a

Table 1. Representative SARS-CoV-2 variants in Japan

much higher rate than DNA viruses and other cellular organisms
such as bacteria, with one to two nucleotide changes (mutations)
occurring per month?.

Although few mutations of public health concern were
reported in the early stages of the pandemic, some of the currently
identified SARS-CoV-2 variants have been reported to increase
transmissibility and disease severity.

The CDC classifies important SARS-CoV-2 variants as Variant
of Interest (VOI), Variant of Concern (VOC) and Variant of High
Consequence (VOHC).

VOIs have been shown to have genetic changes that may affect
infectivity, diagnosis and treatment, and vaccine effectiveness,
while VOC is defined as those reported to increase transmissibility
and disease severity. VOHC is defined as a VOC with clear
evidence of reducing the effectiveness of conventional preventive
measures and medical care, but no mutations belonging to VOHC
have been reported to date®.

Individual characteristics of each SARS-CoV-2 variants
(Table 1)

The increased transmissibility and disease severity of SARS-
CoV-2 variants are mainly due to the mutations increasing the
binding affinity of the receptor-binding domain to the angiotensin-
converting enzyme 2 (ACE2) receptor®.

- B.1.1.7 variant (501Y.V1)

B.1.1.7, classified as one of the VOCs, was first identified in
the U.K. on September 20, 2020. Subsequently, B.1.1.7 infection
spread mainly in southeastern England, leading to a UK-wide
lockdown on December 29, 20207. According to the results
calculated from mathematical models, the B.1.1.7 mutation is
estimated to be 43-90% (95%CI: 38-130%) higher effective
reproduction number than existing strains®, and various studies
have reported a significant increase in mortality compared to
existing strains’

On the other hand, a multivariate analysis of VOC cases in the
E.U. did not show a significant increase in mortality but did report
a higher risk of hospitalization in the age groups of 20-39 years
and ICU admission in the age groups of 40-59 years'?.

- B.1.351 variant (501Y.V2)

This variant, B.1.351, which is included in the VOC as well as
B.1.1.7, appeared around October 2020 during the second wave of
the SARS-CoV-2 epidemic in South Africa and became dominant
in mid-November, replacing the conventional strain'.

Pango lineage B.1.1.7 B.1.351 P1(B.1.1.28.1) B.1.617
Nextstrain 201 / 501Y.V1 20H /501.V2 20J / 501Y.V3 20A
Variant classifications (WHO) 1® VOC vocC VOC vocC
First Detected England South Africa Japan (traveler from Brazil) India

+ 43-90% higher effective
reproduction numbers®

- High mortality or increase
risk of hospitalization and
ICU admission'®

times'®
Transmissibility,
disease severity

Reduce the risk of
symptomatic infections in the
elderly!®

Effectiveness of vaccines

+ Transmission rate is 1.5

+ Increased risk of
hospitalization and
ICU admission in some
generations'®

Reduce the incidence of
serious cases?

- Increased risk of
hospitalization and
ICU admission in some
generations!®

+ There are concerns about
increased infectivity due to
the form of the mutation'®

Not enough data Not enough data

As for B.1.1.7,B.1.351 and P.1 (B.1.1.28.1) Vaccinees’ sera can neutralize the N501Y mutant'®
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Information on the transmissibility and severity of B.1.351
is limited at this time as of May 27, 2021. However, the risk
of hospitalization in the age groups of 40-79 years and ICU
admission in 40-59 years is high'?.

The preprint paper reported that this mutant strain might have
contributed to the increased mortality in the second wave in South
Africa' and estimated a 1.50-fold higher transmission rate than
conventional strains'?.

- P.1 variant (B.1.1.28.1, 501Y.V3)

The P.1 variant was found in an airport screening of travelers
arriving at Tokyo from Brazil on January 2, 2021'9. The risk of
hospitalization in the age group of 20-79 years and ICU admission
in the age group of 40 years or older is high, and the risk of
hospitalization in the age group of 20-39 years is exceptionally
high with an adjusted OR 13.1 (95% CI 6.5-26.5) compared to
existing strains'?,

- B.1.617 variant

B.1.617, which was first identified in India in October 2020.
Although no large scale observational or cohort studies have been
done, B.1.617 is feared to have increased infectivity due to the
form of the mutation in the receptor binding domain'®. For this
reason, It is classified as a VOI by the CDC but is classified as a
VOC by WHO'® and Japan'?.

Effectiveness of vaccines against SARS-CoV-2 variants

As mentioned above, VOIs and VOCs are of concern because
they involve mutations in the receptor-binding domain (RBD) of
the S-protein on the virus surface.

Since the S-protein is a major target of vaccines, there is
concern that mutations at this site may reduce the effectiveness of
vaccines.

However, several articles, including preprints, have indicated
that the vaccine is effective. Among these, there is a report that
sera from Pfizer/Biontech vaccinees can neutralize the N501Y
mutant (mutations in B.1.1.7, B.1.351, and P.1) ¥, that vaccination
with Pfizer/Biontech or Oxford/AstraZeneca vaccines significantly
reduce the risk of symptomatic infection of SARS-CoV-2 in the
elderly against the B.1.1.7 mutant strain'”, and that vaccination
with the Johnson & Johnson/Janssen Pharma vaccine may reduce
the incidence of severe cases of B.1.351%.

These studies suggest that the vaccines against SARS-CoV-2
available so far can have some effect on SARS-CoV-2 variants.
However, given the existence of variants yet to be thoroughly
investigated and the emergence of further variants, the information
is not sufficient at this time to provide a definitive answer.

Infection status of the SARS-CoV-2 variant in Japan

The number of SARS-CoV-2 infected in Japan has been on
the rise again since mid-March 2021. Initially, new infections
were reported mainly in the Kansai region, and the number of
new infections in Osaka reached a record high on April 14. The
proportion of B.1.1.7 mutant strains in screening tests during this
period was about 80% in Osaka and Hyogo, and about 30% in
Tokyo?". The percentage of mutant strains reached 60% in Tokyo
on May 12, 2021??, and by May 19, 2021, it was about 80%
nationwide, suggesting that most infections have been replaced by
mutant strains®).

As shown above, most of the infections in Japan have been
replaced by B.1.1.7, but the variant of concern is B.1.617. Infection
with B.1.617 has been confirmed in persons with no history of
overseas travel, and it is presumed that they were infected by
community-acquired infection, and there is concern that the
number of such cases will increase in the future!”.

The world’s preferred response to mutant strains

It is a concern that SARS-CoV-2 will continue to mutate and
VOIs and VOCs will continue to emerge, and various experts
have proposed countermeasures to deal with these situations.

The first requirement is to reduce the number of infections on
an international basis. The more people who are infected, the more

opportunities the virus may have to mutate”. In order to fulfill
this requirement, public health precautions must be taken that are
as effective as previously. These include wearing masks, social
distancing, hand washing, limiting access to high-risk facilities,
and extensive testing and quarantine to rapidly identify and isolate
infected individuals to SARS-CoV-22+%,

Next, it is necessary to roll out vaccination to all parts of
the world, including areas where vaccines are challenging to
deliver and reduce the chance of infection 2*2¢?®, In addition, the
effectiveness of currently used and future vaccines against SARS-
CoV-2 variants needs to be continuously monitored 2®. For this
reason, it is essential to track the variants that have been identified
so far strictly and to widely promote enhanced surveillance to
identify new variants through multilateral cooperation rapidly >27.

Currently, the spread of some SARS-CoV-2 variants is a
problem in Japan. It may even trigger the creation of a new
variants in Japan. If the mutated strains spread to other countries,
it will become a global health issue problem. Therefore, it is
necessary to address SARS-CoV-2 infection not as a domestic
problem.

Thus, we must continue to implement adequate public health
precautions to control the spread of the diseases, promote
vaccination, expand sequencing to identify mutant strains, and
remain vigilant against new mutant strains.
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