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THE 12™ JBF SYMPOSIUM PROGRAM

Date:  Tue, 9" Mar. — Thu, 11" Mar. 2021
Venue: Virtual meeting

Day 1: Tuesday, 9" Mar.

12:30-12:45

12:45-14:45

15:00-16:00
15:00-16:00
16:15-17:55

Opening Remarks

> Hitoshi UCHIYAMA (The 12 JBF Symposium Chair / Towa Pharmaceutical)
» Yoshiro SAITO (JBF Representative / National Institute of Health Sciences)
Expectations and Challenges for Bioanalysts in Pharmacokinetic Research

Chair: Nozomu KOSEKI [Kyorin Pharmaceutical]
Junji KOMABA [Ono Pharmaceutical]

>  What is the most important role for bioanalysts? [Toshio TERAMURA - Aomori University]

»  Expectations for Bioanalysts on ADME-Pharmacokinetic Research [Nobuaki WATANABE -
Daiichi Sankyo]

>  Case Study of Supporting Drug Development Based on Bioanalytical Platform [Ryosuke
IDE - Mitsubishi Tanabe Pharma]

»  Applications of LC-MS/MS based absolute protein quantification to the drug development
[Yutato HOSHI - Ono Pharmaceutical]

Poster Presentation Part 1
Sponsored Seminar: SCIEX
Hot topics on biomarker analysis for drug development

Chair: Harue IGARASHI [GlaxoSmithKline]
Hisao SHIMIZU [Takeda Pharmaceutical]

»  Points to consider document on biomarker assay validation and study sample analysis in Japan
[Yoshiro SAITO - National Institute of Health Sciences)]

> Validation of Biomarker Quantification in Japan - Context of use for a biomarker assay
validation- (DG2020-45) [Yoshitaka HASHIMOTO - Ono Pharmaceutical ]

>  Antibody Free Approaches to Measuring Protein Biomarkers [Timothy W Sikorski -
GlaxoSmithKline]

> Blood-based biomarkers for dementia [Takahiko TOKUDA - National Institutes for Quantum
and Radiological Science and Technology]



Day 2: Wednesday, 10t Mar.

9:00-10:20

10:30-12:30

10:30-11:00
11:00-11:30
12:30-13:00
13:00-13:30
13:30-15:00

15:15-16:15

16:30-17:30

Patient centric sampling and bioanalysis

Chair: Yosuke KAWAI [Otsuka Pharmaceutical ]
Tomoko ARAKAWA [Pfizer R&D]

» Patient Centric Sampling and Analysis for the Determination of Circulating Concentrations of
Drug, Metabolites and Biomarkers [Neil Spooner - Spooner Bioanalytical Solutions]

> Validating and Implementing Bioanalytical Methods for Patient-Centric Sampling [Enaksha
Wickremsinhe = Eli Lilly]

»  Collaborations in Patient Centric Sampling and Microsampling: Working Together to Reduce
Patient Burden and Obtain More Informative Datasets [Melanie Anderson = MSD]

Poster Presentation JBF Discussion Groups (Viewing only)

» DG2020-46 Bioanalysis of Unstable Analytes

» DG2020-48 Quantitative analysis of oligonucleotide therapeutics by Hybridization assay
The following DG posters will be posted on the JBF website after the symposium.

» DG2019-43 Guide to ADA Analysis: Considerations in Developing Analytical Methods and
Conducting Nonclinical/Clinical Studies

» DG2020-45 Validation of Biomarker Quantification in Japan
- Context of use for a biomarker assay validation -

» DG2020-49 Neutralizing Antibody Assay: Discussion to Select Assay Format and Improve
Assay Performance

Sponsored Seminar: Thermo Fisher Scientific K.K.
Sponsored Seminar: Toray Research Center

Sponsored Seminar: Scrum Inc.

Sponsored Seminar: Gyros

Hot Topics in Clinical Development (Virtual Clinical Trial)

Chair: Tomoko ARAKAWA [Pfizer R&D]
Yoshiaki OHTSU [Kyowa Kirin]

» Towards Realization of Decentralized Clinical Trials in Japan —Recent Status and Perspective
learnt from JPMA research— [Soichiro MATSUSHIMA - JPMA]

> Patient-centric Virtual Clinical trial ~ The latest situation in the US ~ [Norikazu EIKI = Eiki
Consulting]

> Bioanalysis in Virtual Clinical Trials [Yoshiaki OHTSU - Kyowa Kirin]
Hot Topics in Clinical Development (Gene Therapy)

Chair: Tomoko ARAKAWA [Pfizer R&D]
Yoshiaki OHTSU [Kyowa Kirin]

> Bioanalytical Considerations and Strategies in Gene Therapies [Fraser McBlane - Novartis]

> Biodistribution and Immunogenicity Assessments to Support Gene Therapies [Wataru
HONMA - Novartis Pharma]

Keynote lecture
I'Development of new cancer antibody drugs.

Yasuhiro MATSUMURA (National Cancer Center Research Institute / Innovation Center of
NanoMedicine / RIN Institute)

-10-



Chair: Noriko KATORI [National Institute of Health Sciences]

Day 3: Thursday, 11*" Mar.

9:00-10:00 Poster Presentation Part 2

9:00-9:30 Sponsored Seminar: Hypha Discovery, Ltd. (BioBridge K.K.)
10:15-11:45 Latest Trends in Cancer Genome Medicine

Chair: Naoaki MURAO [Chugai Pharmaceutical]
Keiko NAKAI [LSIM Safety Institute]

»  Development of companion diagnostic device using gene profiling test and the environment
trend of genomic medicine [Yuki KAMIHARA - Chugai Pharmaceutical]

»  New horizons of DNA adductome analysis for evaluation of carcinogenesis [Yukari
TOTSUKA - National Cancer Center Research Institute]

> Current Status of gene panel testing [Hayato NIIRO - Sysmex]
12:00-12:30  Sponsored Seminar: ELGA LabWater
12:30-13:00  Sponsored Seminar: Agilent Technologies Japan, Ltd.
13:00-14:15  Let’s Talk to each other about bioanalysis (LBA)

Additional registration is required to attend this session
13:00-14:00  Sponsored Seminar: Nihon Waters Co., Ltd.
14:30-16:30  Current trends in bioanalytics of therapeutic middle molecules

Chair: Naoaki MURAO [Chugai Pharmaceutical]
Takahiro NAKAMURA [Shin Nippon Biomedical Laboratories]

> Current status and future perspective of peptide bioanalysis by LC/MS [Ryoya GODA -
Daiichi Sankyo]

> Points to consider on pharmacokinetics of peptide drugs with non-natural structures [Yoshiro
SAITO - National Institute of Health Sciences]

> High-sensitivity analysis of therapeutic oligonucleotides using an LC-MS/MS approach [Naoto
SENDA - Shin Nippon Biomedical Laboratories]

>  Bioanalysis of oligonucleotide therapeutics: Based on approved cases in Japan [Daisuke
IWATA - Pharmaceuticals and Medical Devices Agency]

16:30-16:45  Closing Remarks
> Yumi NISHIGUCHI (The 13" JBF Symposium Chair / CMIC Pharma Science)
>  Takeru YAMAGUCHI (The 13" JBF Symposium Chair / Sumika Chemical Analysis Service)

[Note]
All information is subject to change.
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Time Schedule

March 9, 2021 (Tuesday)

Oral Presentation

Oral Basic Course

Presentation <Free charge>
10:30-11:30

Sponsored

Seminar

SCIEX
15:00-16:00

Poster Presentation

Poster Poster Presentation (1)
Presentation 15:00-16:00

(Public

Application)

March 10, 2021 (Wednesday)

Oral Prese

Keynote
Lecture / Oral
Presentation

Sponsored
Seminar

ntation

Thermo Toray

Fisher Research
Scientific | Center
10:30- 11:00-
11:00 11:30

(Gyros Protein
[Technologies
13:00-13:30

DG Poster
Presentation

Poster Presentation

[DG]
10:30-12:30

]
Poster Presentation JBF Discussion Groups

March 11, 2021 (Thursday)

Oral Prese

Oral

ntation

Presentation

Sponsored Hypha

Seminar Discovery
(BioBridge)
9:00-9:30

LabWater
12:00-
12:30

Agilent

Nihon Waters

12:30-13:00

13:00-14:00

Closed Session

[Closed Session]

Let's Talk to each other
about bioanalysis (LBA)
13:00-14:15

Poster Pre:

sentation

Poster Poster Presentation (2)
Presentation 9:00-10:00

(Public

Application)
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*Yasuhiro Matsumura'

1. BIIDNARRE Y S —RRA REBERIERRMS /ERS /N—Ya vty y —HARLERRAA
1. Department of Immune Medicine, National Cancer Center Research Institute
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Development of new cancer antibody drugs
KRN

*Yasuhiro Matsumura'

1.EMXHIPARE LYY —HER RERIERMS /EEA / RXR—=Y a3 vy KA EREAR
1. National Cancer Center Research Institute / Innovation Center of NanoMedicine / RIN Institute Inc.

Drug Delivery SystemD:&IRMIIEEERE M DE KR TH % Enhanced Permeability and Retention (EPR)%
RE1986FICHKRKK. BMNADBERICH T ZDDSHAADEANTHE LT, MAABICEGFKRET YN
) —HEIOMBEREITRDN, YU L RV TIKEPRIRISHFHICEIAS Nz, EPRIME &1k, EEE
MOBEWVIgCREFNPFVEREFTMEISREE T, EHEOWARICERELDOS, MEEBMDOEL
IEEmMEN SZEIRMISKEN. )V UNENRORASWZICRCBEEINAICBELEFZEVWDIEHEDTH S,

EPRIRIZEM L NIV TIEEIBAS N hY. DDSHAIBERDERKIGAIZ DV, RE. YRR EERKE DT
BEICDOZRETL. E MEFRDAATIE. DNAICK ZMBERETEICKHE. DPABRBOFOEER KA DDSHEHEFID
NYTF7ERY, DAEBANZEETZ5DD, HAEBARTODDSHEHFDSHEHNRE—T, RATICC L
ERDIH, "ABEBERDELRKRL THLIMBREBDRIREN THEIARAET7 1T Y (IF) OH%RH
L. 2147V /5 U0FDPAERH LAVREAERIIIL. ZOBRMERNARIESAR. Antibody drug conjugate
(ADC)&{EB L7z, ZODADCIENARBEICT YN —h, IFEICEHEFEET IMAEEICHEEL. T22 R
BICLT, IFETOREMHIESNTUVWE TS RAIVTRENICADPARIZ) ) —XATESELDIC) v AH—%T
KLU7, BRERICEWKPCY 7 RBERKEENAICH LERRMREHEIAL. PABEY—S 74 4. Cancer
stromal targeting (CAST)Ek & & L 7=,

REETIE, BETREREONOLRVWAETRE L, HILLWKBAADFICHT 2MAEEDEREICDOWNT
HENT %,
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After graduating from the University of Pennsylvania, Tim completed his PhD at Harvard University (MA,
USA), where he developed proteomic methods to study the dynamics of protein complexes during
transcription. Tim joined GSK as a member of the Biological Mass Spectrometry group in Molecular
Discovery Research. There, he developed mass spectrometry-based methods to map post-translational
modifications, such as acetylation and phosphorylation, on a proteome-wide scale for
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and Biomarkers group, where he has developed novel methods for measuring endogenous protein and
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are serving as important pharmacodynamic endpoints in proving target engagement and mechanisms of
action of GSK medicines.
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Research Fellow at the School of Life and Medical Sciences, University of Hertfordshire (Hertfordshire,
UK), the Senior Editor of Bioanalysis Journal, the co-chair of CPSA Europe and the Deputy-Chair and
Secretary of the Reid Bioanalytical Forum. He has published extensively, with over 70 peer reviewed
manuscripts and more than 50 podium presentations at International Conferences and Symposia.

Neil has extensive experience in the quantitative bioanalysis of drugs, metabolites and biomarkers in the
pharmaceutical industry and contract research organisations in the UK and USA. In over 20 years of
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1. The 12th JBF Symposium Chair, Towa Pharmaceutical Co., Ltd., 2. The 12th JBF Symposium Co-Chair, Sumika
Chemical Analysis Service, Ltd.
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. ERAOHBRELISOFEBEEEICLEZRETFELTHYET,
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The "Draft ICH guideline M10" created in 2019 is for the latest trends in bioanalytical method validation.
In the future, bioanalytical regulations will be promoted global harmonization by the ICH guideline. But
having said that, the modalities of pharmaceutical products are diversifying, and innovation in
bioanalytical methods is expected. For this reason, human resources will become increasingly important
for future bioanalysis. Therefore, it is expected that he expectation to the academic labs will leap. Then,
improvement of the recognition of "the bioanalysis" is necessary.

We considered providing "An opportunity for young researchers in bioanalysis (Include students)" and " An
opportunity to discuss new frontiers of bioanalysis". Therefore the 12th JBF symposium will be held under
the theme of "For the Next Generation". From such a viewpoint, we are planning such as topics of
pharmacokinetics research and the biomarker analysis related bioanalysis. Moreover, we have discussions
on middle molecules analysis, patient centricity, gene / cancer genomic medicine for a future of
bioanalysts.

Under COVID-19 crisis, we hope that this symposium will be safe and benefitable for bioanalysts to
recognize the global harmonization and to think about future to bioanalysis.
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BEOBREBERAROAST, FIROIOFTIAMILREET I F U PBMERRICEVWTE, XM AT7F U 2R
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Thank you for joining the 12th JBF symposium.

JBF aims at facilitating regulated bioanalysis and its related areas. The current major activities are 1)
advances on perspective and techniques based on discussion at several bioanalysis-related discussion
groups, 2) international alliance with Europe and US bioanalysis communities, 3) cooperation with
Japanese regulatory agencies on bioanalytical method validation, and 4) annual symposium.

In this symposium, we welcome Dr. Matsumura to give us the Keynote lecture. In addition, we have very
interesting sessions including expectation to bioanalysts in DMPK area, biomarker assay validation.
bioanalysis for medium-sized drug development, patient centric sampling and bioanalysis, and others. |
hope this symposium will be fruitful for all participants.
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w N =

In this presentation, focusing on 'the numerical values' that are the basis of interpretation and decision, |
would like to talk about the essential mission that the bioanalysts should carry, while exemplifying the
current data reported about new corona virus as well as the Presidential election in America.

| think the most important roles of bioanalysts are the followings.

1. 'The correct numerical values' based on the validated measurement methods should be generated.

2. Objective and logical data using well certified statistical methods should be provided.

3. The calculation methods of the concerned data should be attached and the essential meanings of each
of the numerical values should also be shown.

4. When there are multiple data bundles, the relevance of each data should be illustrated and
understandable even for non-specialized researchers.

5. The numerical values presented by bioanalysts should be the most reliable basis for a resolution at the
Steering Committee.
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The image of a bioanalyst who is always moving around the lab for sample pretreatment and sits in front of
measurement devices staring at the results of the measurement may not be a focus of attention for young
researchers. However, the ability of bioanalysts to produce actual data is one of the most powerful
weapons underlying the pharmacokinetic research, and it would not be an exaggeration to say that the
level of the pharmacokinetics research in that organization depends on the quality of the bioanalysts it
employs. Particularly in today's pharma situation where various modalities have been replaced at the
center of drug targets, failure to measure can even lead to fatal defeat in a competitive market, the
demand for bioanalysts who can provide solid results using a variety of methods, experiences and human
networks is undoubtedly growing. In this lecture, | would like to present my personal opinion on the
expectations of bioanalysts from the perspective of the ADME-pharmacokinetic researcher who is not a
bioanalyst, while introducing bioanalysts' contributions to drug discovery at the research and
development stages.
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2 MIRT 2P RIEEE AN OFIMOLHICDWTHR L.

Throughout the drug development process from early stage to launch or lifecycle management,
bioanalytical data lead to better comprehension of the DMPK (drug metabolism and pharmacokinetics),
pharmacology and safety characteristics. Furthermore, bioanalysis contributes to planning and decision
making of development strategies by detecting dose-related response of biological molecules or
stratification of subpopulation for treatment.

The presentation provides case studies of bioanalytical management in preclinical and clinical studies,
establishment of bioanalytical platform for new therapeutic modalities, and application of automated
technologies. The presentation and panel discussion aim to facilitate discussion among various
stakeholders on what is expected of bioanalysts and how bioanalysts contribute to drug development.
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ICRIRERBRETFALL-EFAEBNT 5,

Information on the expression profile of drug target protein is crucial for considering the extrapolation of
preclinical data to humans. Conventionally, antibody-based methods have been widely used for analysis
of protein expression level. However, they have several limitations that the validated antibody does not
always exist, and the evaluation of species difference in the expression level is challenging due to the
different affinity among species. In this presentation, we will discuss the utility of an LC-MS/MS-based
absolute protein quantification method for drug target proteins including following topics.

1. Challenges to determining the absolute protein expression level

A case study to prove the validity of the absolute expression level will be discussed.

2. Challenges to maximizing the value of expression level information

Applications of protein expression level for translational research will be introduced.
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Biomarkers can be used as a marker of drug efficacy and safety, and thus its usage is expected to lead to
efficient drug development. For the development of validated biomarkers, its analytical validation in
addition to clinical usefulness is required. However, unlike the drug cases, biomarker assay validation
would be rather difficult because, for example, biomarkers are present in the endogenous matrix and the
structure of recombinant protein as a reference standard is often different from the endogenous analyte.
Due to these issues, their validation by fit-for-purpose approach is recommended.

In 2018, our AMED research group started to draft the point to consider document on biomarker assay
validation in Japan. We already had 15 meetings by experts including JBF members and discussed
throughout the items for validation/study sample analysis. In this presentation, | will introduce the
contents on final draft of the document.
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Validation of Biomarker Quantification in Japan - Context of use for a
biomarker assay validation- (DG2020-45)
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1. ONO Pharmaceutical Co., Ltd., 2. GlaxoSmithKline K. K., 3. SHIONOGI & CO., LTD., 4. Sumika Chemical Analysis
Service, Ltd., 5. Toray Research Center, Inc., 6. Japan Tobacco Inc., 7. CMIC Pharma Science Co., Ltd., 8. Mitsubishi
Tanabe Pharma Corporation
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In biomarker research, the bioanalyst should understand the "Context of use, COU" and develop and
validate the analytical method flexibly and appropriately.

The DG2020-45 members discussed what the essential components of COU are for analytical method
development and validation, and how we should apply COU to our daily work. In particular, we focus on
the biomarker for the exploratory purpose and internal decision making. We also conducted a
questionnaire survey to understand the level of understanding of COU in Japan. We will present the
results of discussions among the DG2020-45 members in this session.
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1. GlaxoSmithKline, LLC, 2. Waters Corporation

Protein biomarkers in biological matrices are important indicators of different disease states, and the
accurate quantitation of these biomarkers provides a powerful measure to diagnose various diseases,
predict therapeutic response, and monitor disease progression. Thus, there is a growing need for
analytical platforms that can offer sensitive and precise measurements of multiple protein biomarkers in
biological matrices. The targeted analysis of protein biomarkers using LC-MS techniques has emerged as
a powerful tool for quantitation as they offer wider dynamic range together with high selectivity, specificity
and multiplexity. Protein quantitation can be performed rapidly through the monitoring of
parent/fragment ion pairs of peptides derived from different target proteins, also referred to as multiple
reaction monitoring (MRM). As a result, MRM-based quantitative assays have been successfully used in
quantitation of various complex samples.

A common approach to developing methods to quantify biomarkers is to first enrich the protein biomarker
of interest or the surrogate peptides with specific affinity reagents, such as antibodies or aptamers.
However, many potential biomarkers cannot be quantified with this approach because there are no
reagents available or the reagents available are not equally selective for all protein isoforms or
post-translationally modified proteins. Furthermore, the discovery of new potential biomarkers, which
might serve as the stratifying biomarkers to distinguish the patients population and monitor disease
progression, requires screening methods that utilizes a more generic approach to measure multiple
proteins present in very low concentrations without the use of antibodies or other custom affinity
reagents. Such generic approaches can provide important initial data on a protein’ s potential to serve as
a stratifying biomarker quickly without the need to wait for the development of custom reagents, and
ensure that further resource is devoted to the right biomarker. Instead of using a single biomarker protein
to understand disease progression and drug response, multiple isoforms/post-translational modifications
of a single protein biomarker or numerous proteins can be monitored simultaneously to provide a more
holistic view of the intricate disease pathway.

We will discuss a generic workflow that allows for quick optimization of sample processing and microflow
LC-MS conditions for the quantitative analysis of protein biomarkers in a multiplexed assay. The low flow
LC conditions allows for a greater effective concentration of the analyte as it elutes off the column, and
increases sampling efficiency in the mass spectrometer, ultimately leading to increased sensitivity of the
assay. The workflow uses a strategy to rapidly identify precursor and fragment pairs from multiple proteins
experimentally to ensure the most sensitive and selective transitions are chosen for further analysis. Our
method development strategy ensures any sample loss during solid phase extraction and decreased
sensitivity caused by ion suppression of coeluting interference peaks or nonoptimal digestion were
quickly identified and mitigated. In addition, we will discuss a novel peptide fractionation platform with
online monitoring, which on average increases assay sensitivity >20 fold with only minimal increases in
analysis time. This allows for low level but biologically important proteins to be measured in a multiplexed
format with a throughput that allows for support of studies with hundreds of samples.
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Blood-based biomarkers for dementia
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Alzheimer's disease (AD) is the most common cause of dementia and one of the major medical problems
to be resolved throughout the world. Amyloid- 8 (AB) and tau pathology are the defining pathological
features of AD, and the same pathological changes are also present in the brains of aged people with
Down syndrome (DS). In vivo detection of these processes is central to disease diagnosis, its biological
definition, and for selecting individuals for clinical trials. Although cerebrospinal fluid (CSF) biomarkers
and positron emission tomography (PET) are highly accurate for detecting AD pathology, their costs and
limited availability hamper their feasibility for use in clinical diagnostic practice and for screening in
clinical trials. Thus, there is still an unmet need for less invasive and lower-cost alternatives, blood-based
biomarkers, particularly for high-throughput screening of people at risk of developing AD.

In this context, we have developed the world’ s first ultrasensitive immunoassay able to quantify plasma
phosphorylated tau at threonine 181 (p-tau181) in 2017 by using an ultrasensitive digital array
technology (Simoa system, Quanterix, USA). With this original assay, we reported that the plasma levels of
p-tau181 were significantly higher in the AD patients than those in the controls. We also reported that all
the DS patients showing an extremely high concentration of plasma p-tau181 were older than the age of
40. Our study suggests that plasma p-tau181 is a promising blood biomarker for brain AD pathology. After
our report, from the beginning of 2020, many studies demonstrating the usefulness of plasma p-tau assay
for the diagnosis of AD have been coming out since the beginning of this year.

We have already been able to quantify plasma biomarkers for AB deposition and neurodegeneration in
the brain of the patients with AD, such as AB8 42/40 ratio and neurofilament light chain (NfL), respectively.
Furthermore, we are trying to develop blood biomarkers for other dementing disorders associated with
accumulation of abnormal proteins, such as a -synuclein and TDP-43. In this session, | will present our
recent results, and review the current situation of blood-based BMs for AD and other dementias.
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Patient Centric Sampling and Analysis for the Determination of
Circulating Concentrations of Drug, Metabolites and Biomarkers

*Neil Spooner’

1. Spooner Bioanalytical Solutions, Ltd.

Patient centric sampling and analysis is a rapidly developing collection of technologies that have the
potential to simplify the collection, processing and analysis of blood, plasma and serum samples for the
quantitative determination of drugs, metabolites, biomarkers and clinical pathology measurements.
Several technologies are currently available, that have the potential to revolutionise the way we generate
high quality quantitative data, through empowering the patient and consumer. These technologies will
enable to rethink how we perform clinical trials and deliver healthcare. Further, they will enable us to
collect samples in previously intractable situations and populations and for hitherto unforeseen
applications.

This presentation will outline what patient centric sampling is and what technologies are currently
available. It will highlight the benefits and challenges of implementing these technologies and will take a
look into the future, speculating around where patient centric sampling might be taking bioanalytical
science and healthcare provision.
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Validating and Implementing Bioanalytical Methods for Patient-Centric
Sampling

*Enaksha Wickremsinhe'

1. Eli Lilly and Company

Bioanalytical data generated to support drug development must be generated using validated methods
that meet regulatory guidelines. Advancements in analytical technologies have enabled the quantification
of diverse analytes at very low concentrations using very small sample volumes, typically less than 50 wL
of plasma or serum. The need for only a very small volume of blood has resulted in the adoption of several
microsampling techniques for collecting blood samples and the transformation of blood collection to be a
patient-centric activity, as opposed to a clinic-centric activity. From a bioanalytical perspective,
supporting patient centric sampling involves validating a new assay as well as additional experiments to
ensure the integrity of the sample and its stability from the time of collection to the time the sample
arrives at the Bioanalytical laboratory.

This presentation will outline challenges and considerations when validating bioanalytical methods and its

implementation in clinical trials.
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Collaborations in Patient Centric Sampling and Microsampling:
Working Together to Reduce Patient Burden and Obtain More
Informative Datasets
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New technological innovation can enable more patient centric approaches in clinical trials. If
implemented properly, these new approaches can shift the clinical trial paradigm from site-centric to
patient-centric. This shift will necessitate new smart sampling techniques enabling the collection of
PK/PD samples in outpatient locations. Patient centric microsampling offers opportunities to minimize
sample volume, reduce the pain associated with traditional venipuncture, and provide more informed
datasets in our clinical trials. The ability to collect biological samples remotely will reduce patient burden
associated with travel to clinical sites, which could increase enrollment and retention in trials. In addition,
these approaches could also enable clinical trial conduct in remote, less developed locations. The
limitations of only collecting biological samples at designated clinical visits can limit our understanding of
PK/PD relationships, as important biological events may not be captured. New devices enabling remote
collection, smaller collection volumes, and decreased pain associated with collection are increasingly
available, as manufacturers respond to a very real need. Indeed, the recent COVID-19 pandemic has
exponentially increased the need for remote sampling capability and illustrates the ability to widely
implement these techniques.

This presentation will focus on different cross-industry groups focusing on PCS. Consortia groups have
formed to understand the device needs and share best practices regarding these innovations. These
include the American Association of Pharmaceutical Scientists (AAPS) BioAnalytical Community
Microsampling Scientific Team, the International Consortium for Innovation and Quality in Pharmaceutical
Development (1Q) Patient Centric Sampling Working Group, and the Patient Centric Sampling Interest
Group (PCSIG). Both the AAPS and 1Q groups draw their membership exclusively from Pharmaceutical
companies. These two groups have focused on clinical trial applications. The PCSIG membership is more
diverse including device manufacturers, central laboratory personnel and pharmaceutical company
employees. The PCSIG group works closely with the CPSA conference and has focused on socializing PCS
opportunities.

New technology can be disruptive. These organizations are collaboratively working together to share best
practices, educate stakeholders, define device needs, and reduce risk to ensure that patients ultimately
benefit from sampling innovation. We are learning together. Our goal is to make clinical trials more patient
centric and obtain critical data to drive drug development.
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Towards Realization of Decentralized Clinical Trials in Japan —Recent
Status and Perspective learnt from JPMA research-
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DCT is recently emerging globally as a novel clinical setting to offer a more patient-centric approach by
reducing required visits to clinical trial sites and leveraging emerging digital technologies. According to
this new movement, JPMA taskforce has been established in 2019 and broadly investigated its
surrounding information such as foreign status and cases, and raised potential issues if it is introduced in
Japan. This presentation will show its summary and share those issues and perspectives to discuss with
JBF audience.
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Patient-centric Virtual Clinical trial
" The latest situation in the US ~
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The COVID-19 pandemic has changed our lives. Working from home has become widespread, and MR's
remote online has become the center of academic promotion for hospitals and clinics.

Under these circumstances, interruption of clinical trials causes serious problems for patients.

The FDA issued the "FDA Guidance on Conduct of Clinical Trials of Medical Products during the
COVID-19 Pandemic" in March 2020, reviewing clinical trial protocols for clinical trial operators and
institutions such as pharmaceutical companies and medical personnel. The FDA requests that the content
be modified to ensure safety. The FDA promotes the use of digital tools and telemedicine, and
recommends the administration of investigational drugs by patients themselves. This is aimed at
popularizing virtual clinical trials by the FDA.

| would like to provide a topic about the latest situation of clinical trials and future trends in the United
States.
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Pharmaceutical industry discusses virtual clinical trials more extensively than ever, due to the coronavirus
disease pandemic from Spring 2020. Considering the situation, | considered it was important to capture
current situation about virtual clinical trials and have future perspective from viewpoint of bioanalysts.
Therefore, a questionnaire survey within the JBF steering committee was conducted and followed by
discussion. | would like to share the outcome in this presentation and hope our input can be useful for

future success of virtual clinical trials.
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The increased structural and biological complexity of viral gene therapy drug products relative to
standard biologics requires a redefinition of their pharmacokinetic (PK), pharmacodynamic (PD) and
immunogenicity (IG) characteristics. The aims and needs of these analyses in each stage of drug
development should be carefully considered, and often requires employment of new technologies to
measure them. This presentation will focus on the bioanalytical strategies and methodologies to consider
during development of a novel recombinant Adeno-Associated Virus (AAV) vector.

Critical parameters which shape each PK/IG plan include the viral dose, method and site of delivery, AAV
serotype, the type of transgene product and its expression characteristics, and the biology of the cells and
system that are targeted. Biodistribution of the virus into target and non-target cells following dosing is
the primary PK parameter of interest. This is usually determined by quantitation of the viral genome in cell
lysates using sensitive PCR technologies (QPCR, ddPCR). Similar PCR methods may be used to monitor
persistence of the viral genome in target tissues and the routes of viral excretion (viral shedding).

The humoral (B-cell), cellular (T-cell) and innate immune responses to AAV can influence infection
efficiency, therapeutic efficacy and may lead to killing of infected cells. Pre-existing anti-AAV capsid
binding antibodies are highly prevalent in humans and in preclinical species. In some studies, a fraction of
these antibodies have been shown to inhibit AAV infection of cells (neutralization). Antibody-dependent
activation of the complement system may also trigger a negative immune response following AAV dosing.
Characterization of anti-AAV antibody titers prior to dosing is an important parameter to correlate with
therapeutic outcome, and a titer threshold is usually applied as an exclusion criterium for enrolment of
animals or patients to studies or for treatment. Post-dose, the measurement of the immune response to
both the viral capsid and to the transgene product may be of importance. Development of robust
immunogenicity assays and the interpretation of the data obtained to match the needs of the specific
therapeutic modality are therefore critical.

The regulatory landscape related to AAV gene therapies is evolving rapidly. Health Authorities’

guidances on assay validations and within study bioanalytical requirements are currently less detailed
than for standard biologics. These guidance documents are likely to be updated frequently and contribute
to a global harmonization of bioanalytical approaches in development of gene therapies.
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Biodistribution and immunogenicity assessments to support gene
therapies
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1. Novartis Pharma K.K., 2. Novartis Institutes for BioMedical Research

Several adeno-associated virus (AAV)-based gene therapies have been approved for commercial use, with
over 50 such therapies being tested in clinical trials. Nonclinical PK and clinical pharmacology that
contribute to the understanding of the properties of viral vector-based therapies include biodistribution,
shedding and immunogenicity. Biodistribution studies are conducted in animals to assess whether the
virus gets to where it needs to get to and expresses the transgene sufficiently (i.e. efficacy) and to
determine the distribution of the product in non-target tissues and the persistence of the product in both
non-target and target tissues. Determining the AAV vector shedding (excretion) is also important and is
described in Clinical Trials in order to understand the potential risk associated with transmission to third
parties and the potential risk to the environment as recommended by Health Authorities in regulatory
guidelines. Immunogenicity is to be assessed for the impact on safety and efficacy as is done for other
biologics. Pre-existing antibody represents prior exposure to endogenous viral infection where prevalence
of serotype of AAV differs among regions and background of subjects. These antibodies may impact the
safety and efficacy of the Gene Therapy. The overview of these assessments provides further insight into
development of AAV vector products.
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Development of companion diagnostic device using gene profiling test
and the environment trend of genomic medicine
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The Tst Steering Meeting of Cancer Genome Consortium for Medicine was held in 2018, and various
effort such as the system providing of cancer genomic medicine, the establishing of platform for
consolidating and utilization of cancer genomic information and the regulatory rule and the system of
insurance coverage were made in order to implementation of cancer treatment based on cancer genomic
profiles. In 2019, the comprehensive cancer genomic profiling test (gene panel test) was clinically
introduced, and cancer genomic medicine based on genomic information was put into practical use
under insured medical treatment.

Multiple drugs targeting different gene abnormalities have already been clinically applied, and the
expectations was rising for the gene panel test using as multiplex companion tests. However, various
precautions have been set for the insurance of the gene panel test, when insurance is applied in 2019.
The target of the genetic panel test is solid cancer patients who do not have standard treatment and
completed standard treatment. It has become difficult to use as a companion test to determine whether
or not to administer for targeted therapy drugs.

In this presentation, | will introduce what | learned about how to proceed with the development of
companion tests in the future through the experience of developing gene panel tests as companion tests.
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New horizons of DNA adductome analysis for evaluation of
carcinogenesis

*FIR e’
*Yukari Totsuka'

1. BN ARR Y ¥ —HFFT - BNAETIVERKEM
1. Department of Cancer Model Development, National Cancer Center Research Institute

NADREICITELFERBREDD I XT 4 Vv VRBREADREL Lo TVWBR I EDNRCHAMONTWVWS, RIE
FICEET 22BN EFERICIRYAEN, HERICEBAL. RRODNAILEST %, ThOoEHRHLT
DNAfIIMA &, TN SDNARIGEL YT / LICERAFHRTIETHDIEEZOLNTWVWS, - T. £EY
BODNARIEEREEARD Z &M BPAMTRHO—DERAINTULS, DNARIMAREITFERE L
T. RETIFREZ7 O N7S TEBEDHEE(LC-MS) % WL 3 DNAM I DIBREMNETFEER (DNAT S 4
N—L4) BNEFER>TER, BE. RASINTWVWE 7YY b—LAIZEEEELNEERNODNAS A E TR E L
29—y ROICLZHEDER>TWVWS, ZNICH L., HLAHUR - ARICED > BN REBRTBEEDN
KEHRAM)Z FAWZHRAM-7 4 U h— L TIE. {LEEENTHODNAGMEERRE L/ V5 —T v b5
MO AREE > T W3, INETICAFEZRAVL. BESKT /HF. 1,4-OFF VB L UCBEMBEENIAD
EEMETHS1,2->7007aVICL2EGBEREA N ILEZRLMILE, 5IC. FERENA
DEBEBERDRA V) —=V I L. HEEO= FAOVIELEYIBENAREICEE L TVWAHRELKEZRE
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Exposure to mutagenic or carcinogenic compounds in the environment contribute substantially to cancer
development. Once absorbed in the body, chemical substances interact with DNA bases, leading to the
formation of DNA adducts. DNA adducts play a critical role in carcinogenesis by initiating mutagenesis.
Advances in mass spectrometry have prompted the development of DNA adductome analysis, an
emerging method that simultaneously screens for multiple DNA adducts and provides relevant structural
information. Recently, we have developed DNA adductome analyses using High Resolution Accurate Mass
(HRAM) instruments (HRAM-adductome). Using this technique, we have elucidated the mechanism of
genotoxicity by iron oxide nanoparticles, 1,4-dioxane, and 1,2-dichloropropane, a causative agent of
occupational cholangiocarcinoma. In addition, we successfully screened a nitroso compound as a
candidate etiology for esophageal cancer development in China. In this Symposium, The relationship
between HRAM-adductome analysis of DNA adducts and mutagenesis and carcinogenesis will be
introduced based on recent findings, and its application to the safety evaluation of chemicals will be
discussed.
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EFREEPRODN > TEBREBERZFICALEY DI BEEIXTIONIRE LKL, SERODPAY / LEEDREED—D
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NGS-based gene panel testing is mainly used to obtain CGP (Comprehensive genomic profiling) including
various alteration (SNV, Insertion or deletion, CNV, Re-arrangement, TMB, MSI) observed at the large of
number of genes from across solid cancer types. June 2019, cancer genomic medicine start in Japan, this
gene panel testing is also used for not only CGP diagnosis, but also multiplex CDx (companion diagnosis)
and detection of germline mutation. After applying this testing for detection of actionable gene alteration,
only about 10% of patients are assigned to corresponding molecular target therapy. etc. Thus, genomic
medicine has issue as low reach rate to therapy. Also, standardization of NGS-based gene panel testing
with advanced and complex technic and compatibility of principle between NGS and conventional CDx
test in clinical practice also have issue. It is hoped that these issues will be resolved step by step in the
future.
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EHFO—RHNHERMERY DDOH B, SEDRERKRTIE. LC/MSICL2EFABHBRTF REEICHT B
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The peptide bioanalysis by LC/MS had been considered a challenging area. This was mainly due to the
difficulty in avoiding peptide adsorption to materials, improving the low recovery during pretreatment,
and avoiding matrix effects, etc. However, various means to solve these problems have been found.

Even now, further technological development and accumulation of knowledge are continuing with the aim
of further increasing sensitivity, simplification, and universalization. As a result of these technological
advances, the peptide bioanalysis by LC/MS is becoming a common measurement technique as well as
small molecular compound analysis.

In this presentation, | would like to introduce the current status, our efforts, and new findings on the
peptide bioanalysis by LC/MS.
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In 2018, the AMED project "Researches on regulation for ensuring quality and safety of next-generation
medium-sized peptide drugs" was established, and industry and regulatory members have been
discussing for the preparation of points to consider document. Regarding non-clinical safety evaluation, in
general, non-clinical safety is based on the concept of ICH S6 (R1) for peptide drugs having only a natural
structure and the concept of ICH M3 (R2) for peptide drugs with non-natural structures. For
pharmacokinetic evaluation, non-clinical evaluations similar to those of chemical drugs would be
necessary, as in the case of cyclosporine. Regarding bioanalysis, it may be possible to apply current
bioanalytical method validation guidelines. Immunogenicity assessment is also important.

In this presentation, | will show the current discussion on points to consider document and future
direction of pharmacokinetic evaluation of peptide drugs with non-natural structures.
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High-sensitivity analysis of therapeutic oligonucleotides using an
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ENTVWSE, COEDLBRBEERORAREICKE KB LD, KBS BEERZ I T 5 RERIEE DEM
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JEE S IE2019F D 67th ASMS (American Society for Mass Spectrometry) ICEWT.  TA highly selective
and sensitive analytical method using LC-MS/MS for phosphorothioate oligonucleotide] &L
LC-MS/MSIZ & ZINADESREDFTED—HFIEBN L1z, ZODHEIK. TMERASMPEREEDLT, L
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EDHEDIIRICDOWTHERRKT %,

In 2013 only three oligonucleotide therapeutics typified by oligonucleic acids, were approved in Japan,
the United States, and Europe. As of November 2020, 13 compounds (8 antisense, 3 siRNA, 1 aptamer,
and 1 CpG oligos) have been approved. A major contribution to the progress of such therapeutic
oligonucleotides is the technique of nucleic acid modification that suppresses nucleic acid degrading
enzymes. Furthermore, delivery technology (e.g. ligand conjugates) is currently being developed to
overcome the problem of how to deliver these therapeutics to the diseased area and into cells. Therefore,
high-sensitivity quantification is an essential requirement in further development of analytical methods.
At the 67th ASMS (American Society for Mass Spectrometry) Conference in 2019, we introduced an
example of high-sensitivity analysis of LNA in rat plasma under the title, "A highly selective and sensitive
analytical method using LC-MS/MS for phosphorothioate oligonucleotide." This original method was
based on the basic concept of building "an inexpensive and highly sensitive measurement method without
using special materials or reagents."

In this presentation based on this original method, we will talk about dealing with a wide variety of
modified therapeutic oligonucleotides and the current status of using high-sensitivity methods for
measuring their concentrations in tissues.
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In recent years, some oligonucleotide therapeutics has been approved in Japan. Several issues related to
the bioanalysis of oligonucleotide therapeutics have been discussed. This presentation will consider the
point of discussion and the issues about the bioanalysis of oligonucleotide therapeutics (e.g. antisense
oligonucleotide, siRNA) based on the cases of oligonucleotide therapeutics approved in Japan.
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Guide to ADA Analysis: Considerations in Developing Analytical
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’

There are currently no guidelines in Japan on conducting ADA analysis. Therefore, institutions in Japan
conduct ADA analysis in accordance with internal policies based on European and American regulations.
In recent years, the circumstances surrounding ADA analysis have changed. For instance, new acid
treatment methods (SPEAD, ACE, BEAD, etc.) that improve drug tolerance have become common, and
ADA analyses are conducted for nucleic acids and peptides (new modalities).

Although the most recent immunogenicity guidance was issued by the FDA in January, 2019, the last
Japan Bioanalysis Forum (JBF) DG regarding ADA analysis was in 2015. DG2019-43 was formed to discuss
the recent changes in ADA analysis. The topics of discussion raised by DG2019-43 members can be
categorized into the three following points: (1) non-clinical study, (2) clinical study, and (3) method
development. Questionnaires were given to DG supporters in order to facilitate discussion of these points.
In this presentation, we will share the results of the questionnaire and describe the DG's proposals for
each topic.
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In biomarker research, the bioanalyst should understand the "Context of use, COU" and develop and
validate the analytical method flexibly and appropriately.

The DG2020-45 members discussed what the essential components of COU are for analytical method
development and validation, and how we should apply COU to our daily work. In particular, we focus on
the biomarker for the exploratory purpose and internal decision making. We also conducted a
questionnaire survey to understand the level of understanding of COU in Japan. We will present the
results of discussions among the DG2020-45 members in this session.
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Though there has been sufficient scientific information and some recommendation on the points to
consider in relation to unstable analytes, common understanding was not shared in bioanalytical
community. We aim to establish the best practices for the bioanalysis of unstable analytes by reviewing
the published information and conducting web surveys to JBF partners (member representing testing
facility and has been asked to cooperate with JBF's activities). The outcome of the investigation on the
following themes will be presented at the symposium. (1) Considerations in matrix selection in relation to
analyte unstability. (2) Effect of hemolysis on analyte instability. (3) Recommended procedures for the
selection of esterase inhibitors.

[1] Briscoe C. and Hage D.S., Bioanalysis, 1, 205-220 (2009).
[2] Hilhorst, M., van Amsterdam, P., Heinig, K. et al., Bioanalysis, 7, 333-343 (2015).
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Y, EERRICRSCES ) T4 ELTEEINATWS, LALAYS, SERANTORBERMBRELNIC
I&, LC-MS/MS*Hybridization assay, qPCRA E#k4 R oHENEFIEL, BHERHNBEM, KRICIELC THOH
EERBIRLTWBDDRRTH .

ZADiscussion group (DG)TlE, Hybridization assayx W= EAKHABPORKBERHERESTEICER
L, SETOERH, STV a—FT14VY, BLUVLC-MS/MSEDLEEIC D W TEMRAEIT o7, AHER
TlE, BRORBICOVWTHRET 2L EHIC, 77— MERPHAREERFICERINERS VY NEEBNT
% Z & T, Hybridization assaylCfd @D —BI& 03 I & 2 T 5.

Oligonucleotide therapeutics such as antisense and siRNA have oligonucleotides in which nucleic acids
or modified nucleic acids are linearly connected. They exert the main medicinal effects by acting directly
on the living body without going through gene expression. They are manufactured by chemical synthesis.
From these characteristics, oligonucleotide therapeutics are currently attracting much attention as a new
modality next to antibody drugs. However, there are various analytical methods such as LC-MS/MS,
Hybridization assay and gPCR for analyzing the concentration of oligonucleotide therapeutics in
biological samples, and each facility selects the methods according to the purpose and situation.

In this Discussion group (DG), we focused on the oligonucleotide therapeutics in biological samples by
hybridization assay, and discussed "examples at each institution”, "troubleshooting" and "comparison with
LC-MS/MS". In this presentation, we will show on the contents of those discussions and introduce the

results of the survey and the points to be considered when conducting hybridization assays.
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Neutralizing Antibody Assay: Discussion to Select Assay Format and
Improve Assay Performance (DG2020-49)

SEKEZ. NB T hH EF NEHEL Bk BER. BN RS A EE7
*Hiroyuki Shimizu', Tomoko Kojimaz, Naoko Nakai®, Yuki Oda* Hirotomo Shimizu®, Akira
Wakamatsu®, Yoshinobu Yokota’

1. BI=EHEHRASH, 2. HFKXaqy Y TSy b 3. BE—=HHKAEH, 4. NBEZTEMRIASA. 5. BILEKR

77 —YHKRARM. 6. 050V - AIRVFAVHBARR. 7. XL ORI VS —F T aFskAait

1. Mitsubishi Tanabe Pharma Corporation, 2. Sunplanet Co., Ltd., 3. Daiichi Sankyo, Co., Ltd., 4. Ono Pharmaceutical
Co., Ltd., 5. Asahi Kasei Pharma Corporation, 6. GlaxoSmithKline K. K., 7. Parexel International Inc.

FICERRAR TOMEMMAELITICE WT, ADABME EHIES NAZHARICOWTIEFAMRAE ST A2 ERET 5
ZEDDHDB, ZTOEIC, EDEIICTyvEA 74—y MEEIRL., WORMTEEEET RE HBERELIEEE
72\, 2019FDDG2019-43 TADAZHIDIE L BN — DHTERFES L UFERK - BRREARERICEIT2EER
—] TEREINLIBFYR—9—~DT7 V75— MERIZCBEWTH, cell-based assay & ligand binging assay®
mANMAVLN, RALEEAT UM ShMRELITIITHILTW,

ADGTIE. RHMAEDITICETZ2V DI DNHMEEZSRL. NM TEXEROEWEFICEELTED L
IRTyEATA—<y FHPHAVLNTWLWEINAELE, £/, BEOHRBERIS, TREFNONAS FTEE
mDFMMEIFTTERINEZT v 24 74—y FERELRL, S5, —M&MICIEligand binging assay &
WEEWEEZ BN bcell-based assayD 7 v 24 /7 —I Y ABLEDHDREKEZR L, AFRKRT
3. DCOEMABDHEZBN L. DCHLDREEZHET 2,

Neutralizing antibody (NAb) assay is potentially conducted on samples that are determined as ADA
positive, particularly in clinical studies. There are no clear guidelines on how to select the assay format
and when to develop the assay. According to the results of the questionnaire to JBF supporters by
DG2019-43, both cell-based assay and ligand binging assay were used, and NAb assay was performed
from various clinical phases.

In this DG, we investigated what assay format was used by focusing on the mechanism of action of
biotherapeutics with reference to several literatures on NAb assay. In addition, the assay format selected
for NAb assay of each biotherapeutic was reviewed based on each CTD. The assay performance of
cell-based assay is generally considered to be lower than that of ligand binding assay. Therefore, we
discussed measures to improve the assay performance of cell-based assay. In this presentation, an
overview of our DG’ s discussion and proposal on assay format are presented.
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Application of Differential lon Mobility Spectrometry to
Oligonucleotide Therapeutics
EEE

]
*Kaoru Karasawa

1. HASHI-—E—-Y1IvIR
1. SCIEX

ASOVSiRNAZL EDRBEEZEDERDMED 1 D& L TLC-MS/MSHAEWVWSLNTWS, 7+ IKEEIT
LC-MST, DFHROERD ) VEEESLF 4 ) VEEEICK Y, B4 F VY TRER<KRHEINS, LA L-27-101F
BREDLEWMABDHETA A bENd D, AR MO ERTH D, Tz, —BIICEM/z (B 8
DAFVHBRERSBREINZZ LN, EEFICERERA T VEARBIRLLBE, REA A VOHEEZT
PFV, TNICIMAT, BHIERDEZDOMS/MSOT L H—H—1 4> & LT, BRERZMA 4V %RIRL
%A, ERINZTO5 0 MM A UICHRARMEBIEEL. AL VEMRICLR D EEBICET ALY Y
HEEDYITCW, 2D, KVEWEER (Fm/z) DORWVERLH T IRBEAF LT HIENT
ZhiE, EEROS/NOBREE EHIC, EEMNICEMSE L UVEIBEIBRICHRD Z EHEFIND,

DT, BT, RTF RSHFICHEWT, modifierzf A L 7=SelexlON® differential mobility
spectrometry (DMS)%&{FH$ 22 & T, Ny I T30V RETIF, ML HEEEL. BREICKIILESE
BlaRRLTWD, 7Y IKBICOVWTERAKOMREZHFL. FEAZETHEBOERICOVTORE %S
ToTW3,

4@, DMS%ZERWFHMAREDFER. UL TOMREABONEZOTRET 2., 1) REFLAEIRTOA ) I
BICHEWVWT, KYEWELE (Fm/z) M DORWMERSH THRIET 22 ENTE 7, 2) TIC (Total lon Current)
TR 2E0D, £AFHRPOY Y TILTERYPEDS/NOKIBARENR SNz, 3) DMSOHREEEH TS
Z&T, ZKSHDNAD B, MDD BEZEER T B &N TE

F—O—R:AFVEEY 71— BBEE. B25W
Keywords: ion mobility spectrometry, oligonucleotide therapeutics, LC-MS/MS
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Report Design in Mass Spectrometry Software to Assure Data Integrity

*FNB 17
*Takayuki Matsunuma'

1. H—FT14vov—HAITVT 1714y VRS CMDEEAKER
1. Thermo Fisher Scientific K.K. Chromatography & MS Dept.

EEREEHRICEIZT—YIDEELEERT L. BFE. T—914VT7 T4 (D) ICET 3EH
BEMERWVWTWET, FAREOERER - EEEMASIT (MHRA) NOHGXPICHEIFZDIHA ¥ Y ANAK
Ih, BEBHERMEE (OECD) DCLPEXERA TIIGLPIEE THEINEDIHA Y Y AXENRE - FR
SNTEY., NMMATFNV O RZBEVWTEDINDERBRNEF>TWET, — A, N FT7F YT RTEE
LTREWOhZREIOT NS 74 —EEDH (LC/MS) VI I I TIEIDIANRIEDNTEZEHEDD, ERAN
BETIERWIT—INARZIONET, BICVI NIV IT7OREEIE. 7T—YDEREE. NL—HEUTF4H
KOLN, BDERBFREBEDNDOTHICKTRL. SSIERE - RERIE (QA) HYBEREDFEVBEELER
LERT 2ELHY 9,

ABETIEX, BEESoROFHIEY 72 hD T 7 & LTDHIX G L 7= Thermo Scientific Chromeleon 77 A< K5
T4—T—89 AT LDEREZBIC, DICEDELD ICRYBE DI E TBNLET, FiIC. LC-MSORERRE
ETEDEIICML—HEY T A P EEEAERT 2O ZCHELEFT, SREFTEV—FTERLTWE
REEAEESMMY INIITLETERBETZIET, T—YDHGRIRDERB LT — I HBDFR % A1
LELK, £ AYVINITIT7OREZIZIHRAYITA XTETHY ., EROZERICHETHER - TETEZE
¥, TO—HE LT, RIEEYEDIESDEAY I NI 7 ETHET 2RMEZAERLAZEANETBNALE
ER

F—T—R:T=9AVFT VT4, VI DT, BES
Keywords: data integrity, software, mass spectrometry
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Development of “NA Metabolite Analyzer” for metabolite
identification tool of oligonucleotide therapeutics

FAsY . B RE . FEE KR
*Kaori Murakoshi', Norihiko Iwazaki', Takeaki Saijo1

1. Il =ZHEKARM  BIFELRE XYEEFRAR
1. Mitsubishi Tanabe Pharma Corporation / Sohyaku. Innovative Research Division / DMPK Reseach Laboratories

LC-MSIZED FEROKRBHYREICKHEARY —ILD—DThHY, REMEERY 7 NEMSX—h—D 51
HINTVW3E, BRBERICEWTEHELC-MSIZERRY—ILTH BN, * 1) IKBRIZESIE— RICEWTEMRA
Zili4 4V AREIEZ-HODREYREIIBZ TIERW, HhD, ) IRKEAY 7 MIEFOEESHEHICH
b L 2R imitENNEE RS, 22 THAIE, BEOEESMETICHIE L AKBEERFMEEY 7 ENA
Metabolite Analyzer (NA Tool) % BiH L 7=.

BBERIXILT7—EILL2REEZT, EICRDPEINS., ERBBEISXILT7—EICL 28T
HBZRICEB LI-REYEAEDRNIIRDBEY THB. 1) MEEEZOEIIAD 2)BHLEEKRLEZREYD
I EREEDEH 3) 2 TROARBMHISRELEBZIZMI AV ORBEEEH 4) LC-MSEI
F—IHRDA AV ERYFUY

TRRI1~3EHIRFTEY 7 MCTEITHELD, ERLEZREMES L URELEZ S 4 > OEHITE
Ko, TR4AEEBRTERITITBICIEIRBEEEET 5. —A, NAToolZ HUVLWNIEKIBRFERFBOERE A
MIS—DHRATREICA S, F4lE20 mer-MOEBEMEEE TH B IR ALY D v Mn vitroREIEE %
NA TooliC TIT 2 72D THBRNT 3.

ME AR IRANEVIEHRERSERA WL, HATERLAES Yy NBEIS10EZFREEYR— M,
SABIL, 37C, 24/ 4A v FaR—2a VRICRBRISICAW . 10umol/LICAR 3 &5 IR XLV &R
L, 3,6, 24 ICRGEELE L. RISH % BEE#ME ICTHRHE LLC-MSa#TIC# L7=. HPLCIZ1290
Infinity (7L h-F2/0Y—0) %2, BESHETELTQ Orbitrap XL (Y—FE 71 v v—HA4 LTV
F4T74vIM) HBEWE. NATool DMBENRAH L3 merbl L& L.

R - ZR: 24BBRIGEDTREY *— MhRBE%ENA Tool = HWTHEIT L. £RL1E23 merll LD
REML170FED S B12BEORBEW =RHE L7z, TDHICIEE'n-6_3'n-8&D &L 5 A BR TR ERE LMK
O S S N EEABEHMES TN T W, UEDERD S5NA ToolldEEE R DA HIM & B EHM DHEEMN
ICRERRERY —ILTHBDEEZ LN,

F—U— N KEREE, {5, LC-MS
Keywords: oligonucleotide therapeutics, metabolites, LC-MS
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Discussion on Bioanalytical Issue in Clinical Study
BREANS AO0BME. SAMFY 2HBLS, BEEZC

*Masato Mihara1'2, Tomoyoshi Taniguchim, Kazuko Aoki1'4, Masuhiro Tsuda1'5, Tomoyuki Tabata
1,6

1. —MHEEABRQAMRR., 2. ATV 2T 1 v VIR, 3. T—HI %A, 4. F—=HMA K. 5. KX
mIEKRRRHM. 6.EAT7 7 —vHAKH

1. Japan Society of Quality Assurance, 2. GeneticLab Co., Ltd., 3. Eisai Co., Ltd., 4. Daiichi Sankyo Co., Ltd., 5. Taiho
Pharmaceutical Co., Ltd., 6. EA Pharma Co.,Ltd.

BARQAMI R &I, [EXmHL. EEES. BEERSREM. BE, CEVEZFOEEMRIIICED 2 1BHRE
&, AMERRUEMAMARREEEZEL TCAXORREBUOBLEICERT 2] C&%2BHNE LT, EERFIC
FH 2 EMMERIEICDOVWTRET 21TV, TORREHRRLTWS,

2O LEEEHORT, HBRANTOYS TS ~2 (K-T-2) TiE TEREKRARBROBE - DITICS T2 EBMR
BE] AMRELTVWBD, SEIIFEK-T-2XA Y N—DFBRMD SINE LZBRRED N1 X7+ 1) P RUZE T2
BREEFICOVWT, ZOERECCPOBAN SRR ATVWHEREZRIT Lz, TOHRHLLRRMAER%
BN 2,

$_'7_ P H Eﬁ%*ﬁ{d“\ ﬁ*ﬁ-\ GCP
Keywords: Clinical Samples, Analysis, GCP
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Analytical Method Development of Nusinersen and its Metabolites in
Rat Plasma using LC-MS/MS

*EE BT, RS BB ¥E. ME X' ;TR E—8'. tATEH'

*Tomoko Saito’', Rika Dosho', Masaki Hoshino', Ryuta Hosogai1, Shin-ichiro Nitta', Tetsuya Ueda
:

1T.HRRABHLS I ATAIVR AF1AMYYa—vavEri BERMIFtEYI— BEXRDOHR
1. Bioanalysis Department, Advanced Technology Center, Medical Solution Segment, LS| Medience Corporation

HE, EROEPFEERPRAEERICHKCOREREERE LT, FOTFEERMNEEEZEHTWVWS, H
THERBEREMRIE. MRNARYE, REODEEREIIERDIDFEYI—T Y NeTEHIENTRETHY., BYE
EHREBICHT 2HAWARRE LTHFITVWS, 7UF Y AKBERRIE. ABRHEBERABRBICS
WTHDORBERRBICKITLTEY., SESSICHERRERIMET S &A”FEIND,

EHERICRYAETFNAEAEERIIRB SN, EYPE LTREEELEZY., BIOFENE (H5WEEMN) 2Lk
Vg3, Z0OH, ERXRRORMRVEVERAEZTMT 2ICH7Y. £EARPORYRVCZOREMDEE S
EE2ETDIELREETHD, REBEERRUVCZTORBEYMOEFARTEELATEET 2HEE LTE. EEMD
B, REMEEERRTZIENTRETHEZ I NS, LC-MS/MSERVWAEEEENERTH S,

Brid, TVFEVARBERR THEI ORI EVESy MNCEOFERES L. S8oni-EEFER2EL
TREMERE L, ZOHKR. 3 RKFEHSON-1RUN-2BMH/RE I nizzd, XU RILEY RUKREH
L7=RE2IEDLC-MS/MSEB EREDREFEE T,

Sy NMEE50 ulE AV, BEEME#ICLC-MS/MSICTEEZ L, EEE0OZYMARILER. BFA
EfMENE LN, AERNZEHTELRIFLREE - BENERIN,

AEKRTIE. LC-MS/MSERWEZS vy FEBHR XY Rt Y ROKREY2EDRBEEEDTMGER %S0
ICHRE T 5,

F—7—R:T7UFEVRA, LC-MS/MS. EES
Keywords: Antisense, LC-MS/MS, Quantitative analysis
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A multi-laboratory validation study of LC/MS biomarker assay for
lysophosphatidylcholines
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*Kosuke Saito', Rika Ishikawa’, Tsuyoshi Matsumura?, Koji Arai®, Saki Yamauchi?, Ryoya Goda®,
Hidehisa Tachiki®, Mitsuhiko Kawabata?, Shin-ichiro Nitta®, Akemi Nagao4, Takahiro Suga5,
Hitoshi UchiyamaG, Keiko Nakai®, Kota Asahina®, Mariko Yamaokae, Yoshiro Saito'
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Business Development Department, Towa Pharmaceutical Co., Ltd.
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WEOREEITRTODTF - BE - BRTI15%UTTHY., S+ U—F—N"—20%KETHo7%k, T
MOFHEIE, FRTMY v IV RZAVWTERBMNICARL-QCE L c STDHBETERLOFXDIEE Z LhER
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Keywords: Biomarker, Bioanalysis
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Development of quantification method for CYP protein expression

level in cynomolgus monkey liver microsomes by LC/MS/MS
“BH 5. R®A Fa'

*Suguru Fukuda', Katsunori leki'

1. AT EARZEYMHE ST 59—
1. Shin Nippon Biomedical Laboratories, Ltd.

¥ Mo OLP450 (CYP) &, EMRBOKRIBAICESLTHY, ABEROXKEE (KBELEMHE) IEYOEMY
PEMEREDFLZEERICA>TWVWS. BAZEEOFESELLAEN LABRZEICE>T, INS5DOBRDOR
HWENZLEBEIC, EEXEROEBERAPEERRICKZARFELZRIFTIEARESIhTVWEZ D
5, EMRBEBROI VN IBLRNILOENBITERIIEERFAROLOOERT—9 &Y X 5.

BYNRBBROY VN IVBRROEELWICIE, EICHRAERAWV Y2470y MNEFRLSLNATWL
5. LLANS, xRy 70OY MNETIE, REDLEDICHAZERNTILENHY, I5IC, BUESE
HHET HEMRBEROBE TR, PTFEDBRNALEECEROSFROAKEENREETHZ, Z0DK
o, BENWSERAVWEZEESIEMNEETIBINTWS. £ NFEBHRDCYPIZDWTIE, LC/MS/MS%E L
TEESMLEY VN VEORBREEBREEEDHRICDOWTORENH 2, FERKARICERTHS A
ZOAHIICEALTRWELEREN RV, KARTIEIAZ 74 FILOFEI 70V —AICHIFBCYPY VY
BHRIFEDLC/MS/MSERW-EEEDRAFABNE L.

FalE, h=IHFIICYPY)aAVvEF Y MYV RXOE (3A5, 3A4) RUAZIHYIFI/OV—LERE b
)T UEIEL, BONEEKICDWTLC/MS/MS (exact MS) ZRWVWTEMAHET o7, BoNELARY
NILIESR & in silicofffTDIEREBEL, EEBD=OHDY—45 v ARTIFREZEE L. BUREBIBEICKY
FFXo0Ov—LERHCYP3AAKRTUCYP3ASY VXV BREDRTF R%ELC/MS/MS (nominal MS) Z#BAWT
EEAMTZIET, BEDTFEOYVNRIVEREEEZEH L. ARKKTIE, BRELETWEDOFHEMLE
VNV BREDERICDOWVWTEBNT 5.

F—7—RK:> Mo OLP450 (CYP) . BY /XU E, LCMS
Keywords: Cytochromes P450, Membrane protein, LCMS
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Quantitative Analysis of Retinoic Acid in the Liver
BIRAE L BRPE LA FH

*Kazuki Kousaka1, Hatsune Enomoto1, Hidehisa Tachiki’
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LF/AVBRIZESY I VAREIMTH Y, £HERTHRLAEEEIES NEAMYWETH S, FFEREDEES
BESINTHY, ZONBIEBREDOPTIIHEREDA NI LFEBPICEETHDEEZO5ND, RFRTIE
YO2EBAWEHYMRREEEL, RAMEYEEZSTYMN) v 2 REBVWEEEDITEOREERA7-. R
FHIAEWS MY w I RE LTI Y ZAHKOFERBEREZRAWL. T NV Y IV ZONAKLF /1 VBEEEAER
LEEHEEWRET LT,

FFRENSDLF /A4 VBB ICIEAF Y Y T M= M)WK 2EHEZ1TV. LC-MS/MSIC & WEIE
L7z F7, ZEEARRUQCHB E L TEICEFBEARBERKDOY Y AFRBEBERE RS LT IVEBREZR
Wiz DfAZEDONY F—2avIEEE LT, EETREZEVIBETOEE (FH+15%LUA. EETFRTIE
+20% L) RUKE (15%LUT. EETRETIE20%LUT) - 6EEBEEROFERERTOTN) v I AR
(BAETOREIS%UT) - ZERRRENE (EREDOL15%LUN) EE2HRA L, EEEITEFARHE
MIREDHENA R4 VERICRE L, /o SNy I RORRAMKLF /M VEkEEELI-EEEDE
HICH7Y, ICH-M10HA RS A VvRESEE LT,

N)F=2avaRBLAER., EETRE2STIEETCOEHEE (-0.58~10.4%) RUKBE
(1.3~14.4%) - < MYy I 2R (BEBTOREGE9~9.4%) - BERKRELZENE COHESBFRE
T-1.4~-12%) SOZBERIILEBEOBYRERELZ B LD, RAMKL F /1 V% SCFERER
EIXRN)YORELTHWELF /A4 VBBROEENTEIZERTHZ EEZ LN,

F—T—R:LF/ A U8B REREYDE. FiE

Keywords: retinoic acid, endogenous compound, liver
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AEIF—TiE, FEFV T+ FUEEHEEE [ADC], EMEEME, U H Y MESIEIZL D TK - PK - ADA
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PEEAIIC TS ]l STV DA v — I — D5 b b o TRAT 5,

Introduction of analytical services for new modalities at Toray Research Center
(antibody-drug conjugate, nucleic acid-related substances, TK/PK analysis)

Yutaka Yasuda (Biomedical Analysis Laboratories, Toray Research Center)
Recently, advances in drug discovery technology have led to active drug development using various methods. In addition to
conventional small molecule drugs and protein preparations, new modalities such as antibody drugs or medium molecule and
gene therapy drugs, which are represented by nucleic acids and peptides, have been put into practical use, and more diversified
and sophisticated analytical technologies are required for contract analytic companies.
At Toray Research Center, we are constantly working on the introduction of cutting-edge analytical equipment and development
of analytical technologies to respond swiftly to such analytical needs from customers and regulatory authorities.
In this seminar, we would like to introduce our analytical technologies for new modalities (antibody-drug conjugate [ADC],
nucleic acid-related substances, TK/PK/ADA analyses by ligand binding assay, and cell-based assay) as well as examples of
biomarkers we have analyzed, which are actively used in the diagnosis of diseases, prediction of prognosis, confirmation of
therapeutic effects, and safety and toxicity assessment.
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How to secure access to difficult-to-synthesize metabolites for definitive metID, quantitative analysis and
biological assessment: a one-stop multiple tool approach

Frank Scheffler!, Liam Evans?, Julia Shanu-Wilson?, Yumiko Sato?

(*Hypha Discovery, Ltd., 2BioBridge K.K.)

Often several strategies are needed to access all key drug metabolites, especially where chemical synthesis is not straightforward.
This talk will highlight through various case studies how a multi-method approach utilising microbial and liver tissue
biotransformation, chemical synthesis, and recombinant enzymes can enable production of quantitative standards of most
challenging metabolites in up to gram amounts for regulatory studies, as analytical reference standards or for preclinical
investigation and metabolite identification.
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Direct quantitation of mAbs for bioanalysis using automatic affinity purification and intact
mass analysis

Tomoyuki Hosono, Akio Hayashi (Agilent Technologies Japan, Ltd.)

Protein analysis is a complex workflow. Today's highly sensitive LC/MS workflows are often hindered by the variability of the
sample preparation methods, which are often antiquated, laborious, and imprecise. This short presentation will introduce the
AssayMAP Bravo-- a single platform for high-throughput, precise, and reproducible protein/peptide sample prep. We will discuss
the components of the platform, the breadth of workflows covered, its ease-of-use, and share figures of merit demonstrating its
robustness, sensitivity, and reproducibility. We will cover key protein sample prep workflows, including enrichment, digestion,
and clean-up for LC/MS analysis.

In the latter half of the presentation, we will show the application of high resolution and high mass accuracy Q-TOF for intact
and sub-unit mAb measurement, focusing on semi-quant.

13:00-14:00 H AR D 4 — % — XAt
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B w1 (AR 4 — & — XA Eth)
ACQUITY PREMIER ¥ A7 A&, ACQUITY PREMIER # 7 A% @& L7 ACQUITYPREMIER YV = — 3 id, A
HeBE, A VEMLA. AV X LFF R, U VBIESTF R, B, U VIRESOSHTICEN T, S
1B REE BT DAL DY 7 a2 %@L ET. FEREMELEZREIC L, K0 R s e s
L. SFFREOEILER, SHEOESMEL K& < WS, ERGIF%E LOBBICHN T, — B0 H 280 - E ik
ERERILET,

ACQUITY PREMIER Solution -Designed to Overcome Chromatographic Non-Specific-Binding-

Hiroko lwasaki (Nihon Waters Co., Ltd.)
The ACQUITY™ PREMIER Solution, combining the ACQUITY PREMIER System with ACQUITY PREMIER Columns,
reduces the loss of sample analytes due to analyte/metal surface interactions when analyzing organic acids, organophosphates,
oligonucleotides, phosphopeptides, acidic glycans and phospholipids. For these analyses, the new system cuts the time from
sample to results by eliminating the need for system passivation, improves analyte recovery and assay-to-assay reproducibility,

and gives drug research and development separation scientists greater assurance in the integrity of their qualitative and
quantitative analytical results.
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