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Presentation Abstract

S1.1 Brief introduction of vaccinelot release system in Japan
Masaki Ochiai (NI1D)

The National Institute of Infectious Diseases (NIID), formerly named as
National Institute of Health, was established in 1947 as an official research institute
attached to the Ministry of Health and Welfare for conducting lot release of biological
products including vaccines, and for studying them. At that time, there were a lot of
biologicals which did not pass the national test mainly due to the sterile issue. These
failed lots had gradually decreased corresponding to the improvement of pharmaceutical
jurisprudence such as the implementation of GMP as the Ministerial ordinance in 1980.
The decision whether biological products passed or not the lot release has been in
principle based on the results from tests alone performed by the NIID for a long time,
and manufacturer’s in-house test results were just handled as a reference. Therefore, a
limitation to ensure the quality of vaccines only by testing was pointed out by the WHO
assessor in 2004. According to the international lot release guideline for vaccines, we
started to reconsider the Japanese lot release system and steered to put more importance
on reviewing the manufacturer’s batch records to obtain the significant information in
terms of the traceability of critical source materials, active and critical components used
in the manufacture of the product, as well as to obtain the results from tests performed
by the manufacturer at various stages of production. Thus, protocol review for vaccines
was newly implemented in the Japanese lot release system in addition to the
independent testing by the NIID in October 2012, and is being used to ensure whether
the lot meets the specifications and control criteria described in the marketing
authorization dossier.



Presentation Abstract

S1.2 Brief introduction of vaccinelot release system in China
Miao Xu (NIFDC)

China is a big country of vaccine production and use, there is about 40
vaccine manufactures to produce nearly 50 kinds of vaccines. In the recent 6 years,
there are almost 5000 batches of vaccine released in China per year. To ensure the safety
and efficacy of vaccine, lot release plays an important role.

Vaccine lot release have been implemented gradually in China. Began with
the 5 EPI vaccine lot release since 2001, launched with all vaccines in China in 2006.
Through years of exploration and improvement, China has a complete legal system
based on relevant laws, regulations and regulatory requirements to implement and
enforce vaccine lot release.

In China, the CFDA is in charge of lot release of biological nationwide and
shall designate institutes to undertake lot release of biological products. NIFDC is
responsible for implementation the lot release of biological products, including the test
and documents review, as well as technical training and guidance to the provincial
institutes for lot release. Since October 2013, Shanghai Institute has been authorized for
the lot release of flu vaccines within the jurisdiction.

The lot release system has been established strictly according to the WHO
guidelines and keep continuously improvement. China NRA passed WHO NRA
evaluationin 2011 and the WHO NRA re-evaluation in 2014.
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S1.3 Brief introduction of vaccinelot release system in Korea
Hyeg oo Chung (NIFDS)

The quality of biologics such as vaccines has been carefully monitored before
being released for sale in Korea. National Center for Lot Release (NCLR) of NIFDS, a
division which is responsible for national lot release, performs quality testing in the
final product, and also reviews the manufacturing process, in-process control and
quality control records from raw materials to final product in every lot. In some cases,
tests can be exempted according to the “Regulation for designation, approval process,
and method of pharmaceuticals for national lot release”. The LIMS (Laboratory
Information Management System) is operated for data management, which is computer
system designed to capture, analyze, report and manage the data and information via
database. We also carry out trend analysis using LIMS. It has been implemented at our
center since June, 2003. Raw data created by laboratory equipments are stored in LIMS
automatically through LAS (laboratory automation system), however, some data can be
inputted semi-automatically. When all the results are met criteria, then Director General
of NIFDS issues the Product Release Certificate. To improve our reliability for national
lot release, quality assurance system was introduced in 2003. For this, we are
developing SOP, validating equipments and facility, maintaining the status of ISO
17025, international quality system for testing, and establishing the Korean National
Biological Reference Standards continuously. NIFDS is cooperating actively with WHO
in various ways. NIFDS was designated as a WHO collaborating center in 2011 as the
5™ center. As terms of reference, we are operating the training program (The Vaccine
Hands-on Training), and performing technical services as a WHO contracting laboratory
for PQ vaccines. We had finished the 3" training program in last November successfully.
We expect for designation of our center as a WHO GLO/VQ in lot release area.
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S2.1 Reverse genetics system of Human and Murine Norovirus

K azuhiko K atayama* 2, Reiko Takai-Todaka?, Akira Nakanishi®, K osuke
Mur akami®?, Tomoichiro Oka?, Susana Guix*, Tyler M. Sharp*, Robert L. Atmar ',
SueE. Crawford', and Mary K. Estes'

* Speaker. 'Baylor College of Medicine, Houston, TX, USA; *National Institute
of Infectious Diseases, Tokyo, Japan; *National Center for Geriatrics and Gerontology,
Dept. Aging Intervention, Sec. Gene Therapy, Aichi, Japan.

Human norovirus (HuNoV) are the leading cause of gastroenteritis worldwide.
Replication studies on HuNoV have been hampered due to its inability to grow in
conventional cell cultures. We have developed a plasmid-based HuNoV reverse genetic
system that can produce viral particles containing packaged infectious genomic RNA
with an inserted GFP gene. However, it was not possible to examine the infectivity of
these viral particles because of the lack of susceptible cell-lines for HuNoV. To evaluate
the validity of this system, we asked if this system could produce infectious particles
using the cDNA of other related viruses where permissive cell-lines are available, such
as the murine norovirus (MNV). A construct harboring a full-length cDNA of the MNV
S7 strain carrying a non-viral EF-1 alpha promoter and hepatitis D virus ribozyme was
transfected into HEK293T cells, and the culture supernatant was used to infect mouse
leukaemic monocyte macrophage cell line (RAW 264.7) in order to examine the
presence of infectious MNV. MNV nonstructural protein expression was analyzed using
immunofluorescence (IF), fluorescence microscopy (FM) and Western blotting (WB).
The viral protease cleavage of the nonstructural ORF1 polyprotein was observed by WB
and IF. Six non-structural proteins close to the predicted sizes were detected, which
suggested they were not truncated and all six nonstructural proteins were functional.
Progeny MNV produced from our reverse genetics system was marked by mutations or
by an introduced reporter gene such as GFP. The progeny virus was infectious in
RAW?264.7 cells. These results suggest that our plasmid based reverse genetics systems
are simple and effective in evaluating the functions of the viral sequences, proteins, and
phenotypic characterization of MNV and HuNoV strains. The non-viral promoter used
in this system is the key for generating HuNoV infectious clones efficiently, and this
plasmid based reverse genetics system for MNV and HuNoV does not require a helper
virus. This is the first report of establishing a complete reverse genetics system
expressed from cDNA for MNV and HuNoV that allows manipulation of the viral
genome, and production of infectious reporter virions.
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S2.2 Development of research on regulatory science of
new viral vaccines(H7N9, Ebola)

Junzhi Wang (NI FDC)

Regulatory science aims to contribute to the development of new tools,
standards, and approaches to assess the safety, efficacy, quality, and performance of
regulated products. NIFDC devotes herself to applying regulatory science into the R&D
of new vaccines, by cooperating closely with vaccine manufacturers and other relative
institutes for filling the gaps to accelerate R&D of new vaccines, especially during
dealing with the emergency. For example, during the 2009 HINI pandemic, NIFDC
developed alternative detection methods and national references which served as the
key indicator of vaccine quality control and succeeded making outstanding contribution
to accelerate the development of HIN1 vaccine in China. Similarly, during the 2013
H7N9 pandemic, NIFDC has developed H7N9 anti-serum references and H7N9 antigen
references promptly, which was very helpful to promote the development of H7N9
vaccines. Recently, NIFDC is cooperating with entities on the quality control of Ebola
vaccines, which is expected to promote the development of such a new kind of viral
vaccine. The above examples demonstrate that scientific regulation plays an important
role in the development of new vaccines.
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S2.3 Research on the Standar dization of Vaccine | mmunogenicity
Evaluation Assaysin Korea

Sangja Ban (NIFDS)

Clinical development of vaccines requires specific assays to demonstrate the

immunogenicity of the vaccine. These assays should measure the immune responses
that correlate with protection against diseases such as antibody titers for neutralization
of viruses or opsonization of bacteria and etc. Validation of these assays is required per
regulatory guidelines.
In Korea, vaccine evaluation projects were performed from 2006 led by NIFDS
including immunogenicity, safety and efficacy of vaccines, sero-prevalence of vaccine
preventable diseases and establishment and validation of immunogenicity assays for 12
kinds of vaccines. In the establishment and validation of vaccine evaluation assays,
Haemophilus influenzae type b (Hib) vaccine and pneumococcal vaccines were targeted
with the funding from NIFDS.

Hib was one of the most common cause of bacterial meningitis in Korean
children prior to the vaccine. After Hib vaccination, Hib meningitis became rare. To
maintain such success, Hib vaccination should be implemented continuously. ELISA for
detecting anti-PRP antibody level and serum bactericidal assay (SBA) for measuring
antibody function were established and evaluated along with assay specificity,
sensitivity and precision at the Ewha Center for Vaccine Evaluation Study (ECVES) in
Ewha Womans University School of Medicine, Seoul, Korea. With such success, newly
developed Hib vaccine (EuHib™, LG Life Sciences, Republic of Korea) and Hib
containing combination vaccine (Euforvac-Hib™, LG Life Sciences, Republic of
Korea) could be evaluated and finally licensed in the Republic of Korea and considered
satisfactory as WHO pre-qualified vaccine.

Streptococcus pneumoniae is a major human pathogen responsible for the
majority of bacterial pneumonia as well as invasive pneumococcal diseases. Use of
conjugate vaccines has dramatically reduced the incidence of invasive diseases, and
there are active efforts to further improve the conjugate vaccines. To evaluate
pneumococcal vaccines, ELISA and opsonophagocytosis assay (OPA) were developed.
3" generation ELISA to quantify the level of circulating antibodies to pneumococcal
capsular polysaccharide were established for 13 serotypes. OPA has been developed to
overcome the limitations of the ELISA method, a bioassay measuring the capacity of
antibodies to opsonize pneumococci. OPA is preferred method for estimating antibody
function. Moreover, OPA was established with multiplexed method at the WHO
reference laboratories at the University of Alabama at Birmingham. These
third-generation ELISA and multiplexed OPA has been established and evaluated for
assay specificity, sensitivity and precision at the ECVES with funding from NIFDS, as
well. With these efforts, ECVES has participated in the working group to establish the
serotype-specific opsonic titers for the new reference serum, 007sp by the US FDA, to
validate its performance as a standard, and to reassign values to 13 pneumococcal
serotypes. Moreover, from this year, the efforts to establish the standard methods for
vaccine immunogenicity evaluation will be expanded to establishment of quality control
sera for vaccine evaluation. With judicious use, it should be available worldwide for at
least more than 10 years.
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S2.4 Thehost cdlular receptorsfor EV71
Hiroyuki Shimizu (NI11D)

Enterovirus A (HEV-A) is one of the four species of HEV in the genus
Enterovirus in the family Picornaviridae. Among HEV-A, coxsackievirus A16 (CVA16)
and enterovirus 71 (EV71) were the major causative agents of hand, foot, and mouth
disease (HFMD). Recently, a growing epidemic of atypical but self-limiting HFMD
caused by coxsackievirus A6 (CVA6) has been reported worldwide. Some other types of
HEV-A are commonly associated with herpangina. Although HFMD and herpangina
due to HEV-A are common febrile diseases in children EV71 can cause various
neurological diseases, such as aseptic meningitis and fatal encephalitis mainly in infants
and young children. Thus, EV71 infections have caused thousands of deaths in young
children, particularly in Western Pacific countries, including Malaysia, Taiwan, China,
Cambodia, and Vietnam, posing a serious threat to public health in the region.

Recently, a number of cell-surface molecules have been identified to be
involved in the early stage of EV71 infection. By using different materials and technical
approaches, our group (Nature Med., 15:287-294, 2009) and Dr Koike and colleagues
(Nature Med., 15:798-801, 2009) have identified two human transmembrane proteins,
P-selectin glycoprotein ligand-1 (PSGL-1) and scavenger receptor class B, member 2
(SCARB2), respectively, as functional receptors for EV71. To elucidate the molecular
basis for EV71 interaction with PSGL-1, we used a combination of mutational and
structural analysis. We demonstrated that tyrosine sulfation at the N-terminal region of
PSGL-1 plays a critical role in the PSGL-1-binding to EV71. On the other hand, an
amino acid residue of the capsid protein VP1 of EV71 (VP1-145) controls virus tropism
by changing the accessibility of VP1-244 to the sulfated N-terminus of PSGL-1.
VP1-145 of EV71 might be responsible for distinct in vitro and in vivo phenotypes of
EV71, including the receptor usage. In this regard, I will discuss the involvement of
viral and cellular factors in viral replication and pathogenesis in EV71 infection.
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S2.5 Development of EV71 vaccine

Zhenglun Liang NIFDC

Both EV71 and CA16 are the major pathogens of hand, foot and mouth
disease (HFMD), which associated with a wide spectrum of diseases in infants and
children under 5 years old, even death. The number of reported HFMD cases in
Mainland China was 1,175 million, leading to 3,210 deaths from 2008-2014. Vaccine is
the most effective and economic method to prevent infectious diseases. How to ensure
the safety, effect and controllable quality in the R&D of new vaccines is a worldwide
problem. The project is intent to solve key technical bottlenecks of new vaccines. It
carried out selection of wvaccine strain, preparation of standard materials, and
establishment of animal models and development of quality-control standards, etc. The
quality control and evaluation key technical system for the new HFMD vaccines was
first established in the world to ensure that the safety, effect and controllable quality of
domestic EV71 vaccine, CA16 vaccine and combination vaccine, and to promote the
research and development process.
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S2.6 Development of HA antigen standard for
pandemic influenza vaccine

Ho Jung Oh (NIFDS)

The vaccination is the best way to prevent pandemic influenza. For pandemic
influenza vaccine production, WHO recommends new vaccine strain(s) annually
because influenza viruses undergo frequent antigenic drift in their surface antigen
proteins. The hemagglutinin (HA) of the influenza virus is the major surface antigen
inducing protective immune responses, and HA content determination is required for
production and quality control of influenza vaccine. The single radial immunodiffusion
(SRID) assay is the standard test method for HA content determination and reference
reagent is essential for this assay. Reference reagents are developed and supplied by
essential regulatory laboratories (ERLs). However, this is very time consuming step for
vaccine production and quality control, therefore it is difficult to manage the pandemic
outbreak promptly. WHO recommends that national regulatory authorities (NRAs) do
some researches to minimize pandemic impact. In order to shorten HA reference
reagent production period, we prepared various antigen reagent from different HA
subtypes by using recombinant technology and generated 5 HA vectors (HIN1, H5NI,
H7N3, H7N9, HON2) for HA protein production. These HA proteins will be evaluated
for SRID assay for vaccine quality control test.
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S3.1 A senstivein vitro assay for the detection of residual
viablerabiesvirusin inactivated rabies vaccines.

Mutsuyo Takayama-Ito (NI1D)

Rabies is a viral disease transmitted through bites from rabid animals and can
be prevented by vaccines. Clinically used rabies vaccines are prepared from inactivated
rabies viruses grown in cell cultures or embryonated eggs. In Japan and across the world,
tests that confirm complete inactivation, such as the invivo suckling mouse assay, in
which suckling mice are intracerebrally inoculated with vaccine products, are required
for quality control. In this study, we developed a novel cell-based immunofluorescence
assay that does not require mice for testing rabies vaccine inactivation for human use.
The sensitivity of this cell-based in vitro assay was 5.7 times that of the in vivo suckling
mouse assay, with a detection limit of one focus forming units per ml of test sample.
This newly developed in vitro assay may replace the established in vivo suckling mouse
assay for confirming viral vaccine inactivation.
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S3.2 Alternative methods for toxicity test of DTaP vaccine
and potency of rabiesvaccine

Xiao Maand Miao Xu* (NIFDC)
* Jpeaker

NIFDC attaches much importance to the development of alternative methods
for vaccines quality control. Here are two examples, including DTaP vaccine and
rabbies vaccine. Mice Histamine Sensitization Test (HIST), the current method for
determining the toxicity of aP is a in vivo method with large range of variation. The
alternative enzyme-HPLC method has been established by NIFDC, which can make the
toxicity test more accurately and conveniently. Another alternative method for pertussis
toxicity based on the Chinese hamster ovary cell (CHO) has also been established. By
the validation, the precision/ selectivity/specificity of methods are satisfied. The
comparison between the current method and alternative methods has been carried out.
Rabies vaccine play a key role in the prevention of human rabies, and the NIH methods
remains the gold standard for rabies vaccine potency testing. But the NIH methods need
too many mice and its Coefficient of Variation is quite high. So the other method is
needed urgently. NIFDC is trying to develop the single dilution method and ELISA
method for the potency testing.
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S3.3 Alternative method for potency assay of
Japanese encephalitis vaccine (inactivated)

Ho Jung Oh (NIFDYS)

Traditionally, we have performed in vivo potency assay as a quality control
test for the Japanese encephalitis vaccine. Since ICATM (International Cooperation on
Alternative Test Method) has founded, the animal testing has been difficult to be carried
out more and more. Therefore, to comply with 3R strategy, NIFDS established in vitro
potency assay (ELISA) of antigen titer determination for the Japanese encephalitis
vaccine using monoclonal antibody. To verify in vitro potency assay which can be
substituted for the existing in vivo potency assay, we performed method validation,
comparison test and statistical analysis in multi-site collaborative study. When method
validation was done according to the ICH guidelines, in vitro potency assay met all
acceptance criteria. As results of the collaborative study, in vitro potency assay showed
it's faster (4 wks — 4 hrs) and easy performance without pre-treatment such as mice
immunization. Also it showed better precision and reproducibility compared with the
conventional in vivo assay. In conclusion, we established alternative in vitro potency
assay which can be replaced in vivo assay requiring many animals and much time for
the Japanese encephalitis vaccine.



