REERBR I SRR —T 4+ — 7 LI
2018F7H12H. ER

EriHpg & 5 L7
Ej__) %J 7<%5§'f’h /i@ﬁj__} |':'J

AN

CVAM

ESRVAESE SNy S v )




RFEZFRIL.

OECD
x7-.

&

BANGRREETHY . 9 LE
AR BETIEH Y ¥ A

FIRICHmERIED Y £ A



JaCVAM (BAXEFYEERRKTFEZFFEE X —)
DFES

2005118 ETERDZE DB ETTRR

ZeEEY Rt v X —FIBIL FHHEFARETMEN

| BRBF O ER A ER AL

2011F4 A XBERIIORE

JaCVAM®D B &Y

1. EENAHBAOOT. BARTHFEINI-HE%OECDD
jw N PR AP

2. NUTF— a3 PE=EFMez@EL (M N-RE
EIZDOWT, TR ANDOBES RN % OB AR 8E7
SHEZREICL., NFKT D,

@ <QCVAM




JACVAME=ZEES

EiERmBamEEMZTAR
ZeMEYHBHE LY 2 —




ICATM
(International Cooperation of Alternative Test Methods)

ICATM is a voluntary international cooperation of national organizations: Canada, the European Union, Japan,
South Korea, and the United States.
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~ SKin sensitization assay, LLNA : DA, TG 442A (2010)
~ Skin sensitization assay, LLNA : BrdU-ELISA, TG 442B (2010)
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In vivo comet assay TG 489 (2014)

Skin irritation assay with LabCyte EPI-MODEL 24, TG 439 (2013)
Performance-based Test Guideline for stably transfected transactivation in
vitro assays to detect estrogen receptor agonists and antagonist, Revised
TG 455 (2015)

Short time exposure (STE) assay for eye irritation testing, TG490 (2015)
Bhas 42 cell transformation assay (February, 2016) Guidance document
h-CLAT assay for skin sensitization testing, TG442E (September, 2016)
Stable transfected transcriptional activation (STTA) assay for androgen
disruptor screening (AR-Ecoscreen), TG458 (September, 2016)

v IL-8 Luc assay for skin sensitization testing, TG442E (September, 2017)
v Eye irritation test with LabCyte CORNEA-MODEL, TG 492 (July, 2018)
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The validated embryonic stem cell test to predict embryotoxicity /n vitro
Andrea E M Seiler! & Horst Spielmann?
Nature Protocols volume 6, pages 961-978 (2011

In the embryonic stem cell test (EST), differentiation of mouse
embryonic stem cells (mESCs) is used as a model to assess
embryotoxicity in vitro. The test was successfully validated by
the European Center for the Validation of Alternative
Methods (ECVAM) and models fundamental mechanisms in
embryotoxicity, such as cytotoxicity and differentiation.

In this protocol, we describe the ECVAM-validated method, in
which the morphological assessment of contracting
cardiomyocytes is used as an endpoint for differentiation, and
the molecular-based FACS-EST method, in which highly
predictive protein markers specific for developing heart tissue
were selected. With these methods, the embryotoxic potency
of a compound can be assessed in vitro within 10 or 7 d,
respectively.


http://www.nature.com/articles/nprot.2011.348#auth-1
http://www.nature.com/articles/nprot.2011.348#a1
http://www.nature.com/articles/nprot.2011.348#auth-2
http://www.nature.com/articles/nprot.2011.348#a2
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| METI Project Leader: Dr. N. Tanaka
Chief for Carcinogenicity: Dr. K. Sasaki

| NEDO | Chief for Immunotoxicity: Dr. S. Aiba
Chief for Repro. Toxicity: Dr. K. Saito
[ Research Consortium |~ Chief for Technological Support: Dr. Y. Ohmiya

Research Consortium
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In vitro methods for reproductive toxicity

More than 30 different culture systems have been proposed

1) Tests on non-vertebrate species (Hydra, Drosophila etc.)

2) Tests on lower vertebrate embryo or embryonic aggregates
(fish, birds etc.)

3) Tests on whole mammalian embryos

4) Tests on micromass cultures from mammalian embryos

5) Tests on embryonic stem cells (ES cells)

6) Tests on other mammalian cell lines (neuroblastoma cells,

teratocarcinoma cells etc.) (Food Chem. Toxicol,, 2002 ,40,193 )
S ey w—
No tests gain regulatory acceptance and use.
L

The research on alternative methods for
detection of embryotoxicity is very challenging!
& SUMITOMO CHEMICAL
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Hand1l gene related pathways

Hand1-ES (KOB1)cells
l <« Preparation of test compound and

Day Establishment of the maximum dose

0 white 96 well round
- bottom plate

*Cell viability assay

ES-IC totoxicit
124 (CellTiter Fluor) ? so (Cytotoxicity)
( Hr ) Data analysis
Day 5

*Luc-activity

(Steady-Glo) &> ES-ID,, (Differentiation toxicity)

j‘>[ Handl-Luc EST is an easy and inexpensive protocol }

. 17
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OECD TEST GUIDELINES PROGRAMME

Standard Project Submission Form

If you require further information please contact the OECD Secretariat
Return completed forms to Anne Gourmelon and Camilla Francis

PROJECT TITLE

Feasiblity study to develop a OECD TG Hand1-Luc EST (Embryonic Stem Cell Test): In vitro
assay detecting disruption to differentiation of rodent embryonic stem cells into cardiomyocytes
using the Hand1 gene.

UBMITTED BY (Country /[ European Commission / Secretariat)

Japan

DATE OF SUBMISSION TO THE SECRETARIAT

February, 2017




Test Guidelines Programme

DRAFT UPDATED WORK PLAN OF THE TEST GUIDELINES PROGRAMNME

30th Meeting of the Working Group of the National Coordinators of the Test Guidelines
Programme

Project 4.123: Review and feasibility of an Embryonic Stem Cell Test: In vitro assayv detecting
disruption to differentiation of rodent embryvonic stem cells into cardiomyocytes using the

Handl gene
Lead: Japan
Inclusion m work plan: 2017
Project status and mulestones:

e 1st step: Detailed Review Paper of available methods and evaluation of utility and application;
e 2nd step: feasibility study of the development of a Test Gudeline (timelines are not provided
yet).

Subsidiary body of the M WNT
Expert croup




Goal of ARCH-Tox

Tox-in Vitro

/ Cell Culture system * \

®Speedily f
®Low cost —
ARCH-Tox e High specificity Development of
®High—throughput ulti-color system
Tox-Omics New \\
Biomarker ,
/ \ Screening

Hepatotoxicity

Neurotoxicity

&

SO

Nephrotoxicity Kidney 3 - Brain
' S:) :3(/ . B  Vlore another
e N testings:
\_\?\. ’:’\ . . . « e
> '_.m Prediction carninogenicity,
one
Marrow system Long reputed

dose testing, etc.

Gene expression
\ analysis /

Our project has received funding from the MET]I in Japan.
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Pharmacological and toxicological tests
using human iPS cells

Neurons 253G1 201B7

hiPSC clones mm

& a Neurospheres
4

Differentiation

Pharmacological profilings of functional receptors
Establishment of human neuronal model from hiPSCs !
201B7, Day 10

7.
. L lono
Differentiation Day 40 piaMDA AP 1207 201B7 253G1
- : cre B HighK* oA NZ2 =2 _EB3 . 5.
o — 2
e Ml A~ 3 80 2
. 3 SR
- o | b \n._ Lo § S oXs CoTweEooy I;lv
c Il | } 253G1, Day 10
= 0 7.
. n=3 d 30 40 10 20 30 40 Mouse NSC
Picro: 50 pM picrotoxin 2m N picro 0 0 0 0 0 0 0 0 15
NMDA: 50 pM NMDA 2min € EEINMDA| o | o oo oo 0 | 83 |553 LY
Glu: 100 pM glutamate 2min I ¢}
ATP: 100 pM ATP 2min T Glu 0 |541 265 | 34 | 429|529 10.6 | 61.2 | 73.9 e
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Imaging of Ca?*responses
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Vol 138, Mo. 6 YARKUGAKL ZASSHI 138, B15-822 (2018) 815

—Symposium Review—
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Construction of a High-precision Chemical Prediction System Using Human ESCs

Junko Yamane,**" Sachiyo Aburatani,® Satoshi Imanishi,? Hiromi Akanuma,? Reiko Nagano,?
Tsuyoshi Kato,® Hideko Sone,? Seiichiroh Ohsako,? and Wataru Fujibuchies
“Kyoro University; 53 Kawahara-cho, Shogoin, Sakyo-ku, Kyoro 6068507, Japan: "The University of Tokyo;
7-3-1 Hongo, Bunkye-ku, Tokye 1130033, Japan: “National Tnstitute of Advanced Industrial Science
and Technology (AIST); 2—4-7 Aomi, Koto-ku, Tokyo 135-0064, Japan: “National Institure for
Environmental Studies (NIES); 162 Onogawa, Tsukuba, Ibaraki 305-8506, Japan:
and *Gunma University; 1-5-1 Tenjin-cho, Kirve, Gunma 376-8515, Japan,

(Received October 11, 2017)

Toxicity prediction based on stem cells and tissue derived from stem cells plays a very important role in the fields of
biomedicine and pharmacology. Here we report on gRT-PCR data obtained by exposing 20 compounds to human em-
bryonic stem (ES) cells. The data are intended to improve toxicity prediction, per category, of various compounds
through the use of support vector machines, and by applying gene networks. The accuracy of our system was 97.5-100%
in three toxicity categories: neurotoxins (NTs), genotoxic carcinogens (GCs), and non-genotoxic carcinogens (NGCs)
We predicted that two uncategorized compounds (bisphenol-A and permethrin) should be classified as follows:
bisphenol-A as a non-genotoxic carcinogen, and permethrin as a neurotoxin, These predictions are supported by recent
reports, and as such constitute a good outcome. Our results include two important features: 1) The accuracy of predic-
tion was higher when machine learning was carried out using gene networks and activity, rather than the normal gquan-
titative structure-activity relationship (QSAR); and 2) By using undifferentiated ES cells, the late effect of chemical sub-
stances was predicted. From these results, we succeeded in constructing a highly effective and highly accurate system (o
predict the toxicity of compounds using stem cells.
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Nucleic Acids Research, 2016, Vol. 44, No.12 5515-5528 doi: 10.1093/nar/gkwd50 & W TRk
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Figurel Schematic view of processes from data generation to SVM prediction
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FDA'S PREDICTIVE
TOXICOLOGY ROADMAP



Promising New Technologies in Predictive Toxicology

New approaches are being explored in many scientific disciplines that may be relevant to toxicology.
These methods span the technical spectrum, from computational methods and simple and complex
in vitro systems to innovative animal models, such as humanized animals or genetically altered
organisms, and many others. This roadmap cannot catalog or prioritize these vast and dynamic fields
of research. However, many of these approaches might be able to address some of the needs and gaps
identified, although it is not possible to predict which ones will be most successful. Each approach
requires evaluation for its usefulness within a context of use-specific manner as discussed above.

Over the years, FDA has been a critical participant in developing and adopting new technologies.
The experience gained from these efforts continues to inform activities, including international
activities, around a number of toxicology-related areas.

Microphyvsiological svstems like tissnes or organs on a chip

FDA participates in the Defense Advanced Research Projects Agency (DARPA)® and National
Center for Advancing Translational Sciences (NCATS) programs, and it is initiating internal
research programs with such systems. FDA’s Center for Food Safety and Nutrition has entered into
a Cooperative Research and Development Agreement to bring organs on a chip technology into
FDA laboratories.

Alternative test methods for reproductive toxicity testing

FDA’s Center for Drug Evaluation and Research is working through the International Conference
on Harmonisation (ICH) to consider the regulatory use of alternative test methods for
reproductive toxicity testing, as outlined in the Step 2 draft guidance ICH 55(R3) available at
www.ich.org.
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Promising New Technologies in Predictive Toxicology

Computational toxicology
FDA’s research programs contribute to updating existing and developing new quantitative
structure—activity relationship (QSAR) programs and to devising new computational approaches.

In vitro alternatives
FDA participates in the Interagency Coordinating Committee on the Validation of Alternative
Methods (ICCVAM), which is evaluating non-animal methods for assessing a variety of endpoints.

Quantitative risk assessment (QRA) addressing the complex chemical mixtures of
tobacco products

FDA’s Center for Tobacco Products conducted a two-day workshop on risk assessment and has
been providing feedback to industry on QRAs submitted with product applications.

Read across methodology

This methodology uses data from a data-rich substance for a data-poor substance that is
considered similar enough to use the same data as a basis for assessing safety. FDA participates in
an ICCVAM Work Group on this area.
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経済産業省研究開発委託事業

「次世代型安全性予測手法開発」

AI-SHIPS開発センター
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Draft GUIDANCE DOCUMENT ON GOOD IN VITRO METHOD PRACTICES (GIVIMP)
FOR THE DEVELOPMENT AND IMPLEMENTATION OF IN VITRO METHODS FOR
REGULATORY USE IN HUMAN SAFETY ASSESSMENT

FOREWORD

A guidance document on Good In Vitrro Method Practices (GIVIMP) for the development and
implementation of in vifro methods for regulatory use m human safety assessment was
identified as a high priority requirement by the OECD. The aim of this guidance document is
to reduce the uncertainties in cell and tissue-based in vitro method derived predictions by
applying all necessary good scientific, technical and quality practices from in vifro method
development to in vitro method implementation for regulatory use. This guidance document
also applies to in vitro methods already accepted by the OECD.
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ATLA 33, 261-287, 2005 261

Guidance on Good Cell Culture Practice

A Report of the Second ECVAM Task Force on Good Cell Culture
Practice

Sandra Coecke,! Michael Balls,?2 Gerard Bowe,1 John Davis,? Gerhard Gstraunthaler,* Thomas
Hartung,! Robert Hay,5> Otto-Wilhelm Merten,® Anna Price,! Leonard Schechtman,? Glyn
Stacey® and William Stokes?

TECVAM, Institute for Health & Consumer Protection, European Commission Joint Research Centre, Ispra
(VA), Italy; 2FRAME, Nottingham, UK, 3Research and Development Department, Bio-Products Laboratory,
Elstree, Herts., UK, 4Department of Physiology, Innsbruck Medical University, 6010 Innsbruck, Austria;
SATCC, Manassas, VA, USA; €Genéethon, Evry, France; “National Center for Toxicological Research, Food
and Drug Administration, Rockville, MD, USA; 8Division of Cell Biology and UK Stem Cell Bank, National
Institute for Biological Standards and Control, Blanche Lane, Potters Bar, Herts., UK; ?National Toxicology
Program Interagency Center for the Evaluation of Alternative Toxicological Methods Environmental
Toxicology Program, National Institute of Environmental Health Sciences, Research Triangle Park, USA
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t* workshop report*
Good Cell Culture Practice for stem cells and
stem-cell-derived models

David Pamr’e.s{ Anna Baf-Prffe?, Anton Simeonov’, Danilo Tagfe‘i Dave Allen’, David
Gerfmfdj, Dezhong Ff!?f, Francesca Pf.sfﬂffﬂ'm?, Takashi Inutsuka®, Kristie Sullivan’, Ghmn
Smcqﬁ Harry Salen’’, Marcel Leist'®, Mardas Daneshian’®, Mohan C. Vemuri'!, Richard
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Mack®, Wen Bo I’F’m.‘rg”,. Daiju I"rnr;rﬁ:nkf}{ Yuko S?eﬂ’fﬁroj{ Yasunari Kanda™®, Lena

Smirnova’ and Thomas Hm'mng‘a’m

!Center for Alternative to Animal Testing. Johns Hopkins Umiversity. Baltimore, MD, USA; lEm:)pean Comnussion. Jount
Research Centre, Ispra, VA, Italy; *National Center for Advancing Translational Sciences — National Institutes of Health,
Rockville, MD, USA; 4I.utegtated Laboratory Systems. Inc.. Contractor supporting the NTP Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM), Morrisville, NC, USA: "ATCC Cell Systems American Type
Culture Collection. Gaithersburg, MDD, TJSA; Ei'l:'hefun:uaut:+::+1::-gi+::a'c.l Evaluation Institute of Japan (PELT). Tokvo, Japan:
-"Ph}fsicia.m' Commnuttee for Responsible Medicine, Washington, DC, USA; *National Institute for Biological Standardization
and Control, South Mimms. Hertfordshire, UK: *US Amy Edgewood Chemical Biological Center, Aberdeen Proving
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biology solutions, Thermo Fisher Scientific. Fredenick. MD, USA: 2Center for Food Safety and Applied Nutntion/'FDA.
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Office . New Testing Method Assessment, Divigion of Pharmacology,
Mational Biological Safety Research Center (NBSRC),
Mational Institute of Health Sciences (MIHS)
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Policy and Mission: JaCVAM's policy and mission is to promote the 3Rs in animal experiments for the
evaluation of chemical substance safety in Japan and establish guidelines for new alternative experimental

methods through international collaboration.

the 3Rs in animal experiments—Reduction (of animal use)
Refinement (to lessen pain or distress and to enhance animal well-being)
Replacement (of an animal test with one that uses non-animal systems or phylo-genetically

lower species)
(OECD GD324)
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