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The purpose of this study was to investigate the
performance of Raman spectroscopy and to establish
pharmaceutical quality evaluation methods using
Raman Spectroscopy. Distributed “Magnesium stearate”
has a wide variety of physical properties, for example,
pseudopolymorphism, relative content of stearate and
palmitate, and particle size. These properties influence
on manufacturing processes of products including
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“Magnesium stearate” as an additive and their
quality, therefore it is necessary to control quality of
“magnesium stearate” itself. Ten kinds of “magnesium
stearate” obtained different venders were measured by
the raman spectrometry including low frequency. We
investigated relationship between their raman spectra
and pseudopolymorphism. As the results, they were
categorized as four types of pseudopolymorphism,
namely, mono-, di-, tri-hydrate and their mixture.
Conventional range of raman spectrum was not able to
distinguish mixture of pseudopolymorphism completely.
Whereas, low frequency range of raman spectrum
was able to distinguish them. These data suggested
that raman spectroscopy, especially low frequency
raman was effective method for discriminating
pseudopolymorphism of magnesium stearate.
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Granulation is one of the critical processes in the
pharmaceutical manufacturing. Understanding of the
granulation process is required for establishment of
reliable manufacturing process. The purpose of this
study was to evaluate the high shear granulation
process using near-infrared (NIR) chemical imaging
technique. We compared granules and tablets made
under appropriate- and over-granulation conditions
with high shear granulation using NIR chemical
imaging system. We found that segregation of
ingredients occurred in the tablets and granules
under over-granulation conditions. This interesting
phenomenon provided significant information regarding
the mechanism of high shear granulation.
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The purpose of this study was to investigate the
performance of quantification for Raman spectroscopy.

Acetaminophen, as active pharmaceutical ingredient
and lactose monohydrate, as excipient were mixed by
a blender. The content ratio of acetaminophen : lactose
was 20 : 80. The mixed powder was compressed into
experimental tablets using 300 mg of mixture and 20
MPa pressure by hand. Raman Spectra of the tablets
were measured using backscattering, transmission and
PhAT probe modes. Calibration curve was created by
using peak ratio of acetaminophen and lactose because
of canceling of influence of fluorescence and path
length of light. The quantitative results by transmission
mode were obtained the highest correlation to
those by normal UV method in the three kinds of
measurement mode and showed enough accuracy and
precision as a pharmaceutical quantification in process
analytical technology (PAT). These data suggested
that Raman spectroscopy, especially transmission mode
was effective method for quantification of content
uniformity of solid dosage forms.

Keywords: Raman spectroscopy, Transmission,
Quantification
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After almost one and a half years of thorough
discussion, ‘The Guideline on Bioanalytical Method
(Ligand Binding Assay) Validation in Pharmaceutical
Development’ was issued on 1 April 2014 from the
Ministry of Health, Labour and Welfare (MHLW) of
Japan.This Guideline, hereinafter referred to as the
‘MHLW LBA Guideline, is the world's first regulatory
guideline solely dedicated to ligand-binding assays
(LBA) and became effective on 1 April 2015. To
develop the MHLW LBA Guideline, its supplemental
Q&A Document [2] and their English translation [3],
the authors have worked in the Study Group of MHLW
and its affiliated LBA Working Group, representing
the regulatory agency and industries.This manuscript
provides an overview of the developing process of the
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MHLW LBA Guideline and the highlights of key issues.
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conference on regulatory endeavors towards the

sound development of human cell therapy products.

Biologicals 2015:43:283-97.

The regulation of human cell therapy products is
a key factor in their development and use to treat
human diseases. In that regard, there is a recognized
need for a global effort to develop a set of common
principles that may serve to facilitate a convergence
of regulatory approaches to ensure the smooth and
efficient evaluation of products. This conference,
with experts from regulatory agencies, industry, and
academia, contributed to the process of developing
such a document. Elements that could form a minimum
consensus package of requirements for evaluating
human cell therapy products were the overall
focus of the conference. The important regulatory
considerations that are unique to human cell therapy
products were highlighted. Sessions addressed specific
points that are different from those of traditional
biological/biotechnological protein products. Panel
discussions complemented the presentations. The
conference concluded that most of the current
regulatory framework is appropriate for cell therapy,
but there are some areas where the application of the
requirements for traditional biologicals is inappropriate.

In addition, it was agreed that there is a need for
international consensus on core regulatory elements,
and that one of the major international organizations
should take the lead in formulating such a consensus
document.

Keywords: Stem cells, Therapy, Transplantation
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Yasuda S, Sato Y: Tumorigenicity assessment of
human cell-processed therapeutic products.
Biologicals 2015:43:416-21.

Human pluripotent stem cells (hPSCs) are expected
to be sources of various cell types used for cell therapy,
although hPSCs are intrinsically tumorigenic and form
teratomas in immunodeficient animals after transplant.
Despite the urgent need, no detailed guideline for the
assessment of tumorigenicity of human cell-processed
therapeutic products (hCTPs) has been issued. Here
we describe our consideration on tumorigenicity and
related tests of hCTPs. The purposes of those tests
for hPSC-based products are classified into three
categories: 1) quality control of raw materials; 2)
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quality control of intermediate/final products; and 3)
safety assessment of final products. Appropriate types
of tests need to be selected, taking the purpose(s) into
consideration. In contrast, human somatic (and somatic
stem) cells are believed to have little tumorigenicity.
Therefore, GMP-compliant quality control is essential
to avoid contamination of somatic cell-derived products
with tumorigenic cells. Compared with in vivo
tumorigenicity tests, in vitro cell proliferation assays
may be more useful and reasonable for detecting
immortalized cells that have a growth advantage in
somatic cell-based products. The results obtained from
tumorigenicity and related tests for hCTPs should
meet the criteria for decisions on product development,
manufacturing processes, and clinical applications.

Keywords: tumorigenicity tests, pluripotent stem cells,

somatic stem cells
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Ohoka N, Shibata N, Hattori T, Naito M: Protein
Knockdown Technology: Application of Ubiquitin
Ligase to Cancer Therapy.

Curr Cancer Drug Targets. 2016;16:136-46.

Selective degradation of pathogenic proteins by small
molecules in cells is a novel approach for development
of therapeutic agents against various diseases, including
cancer. We and others have developed a protein
knockdown technology with a series of hybrid small
compounds, called SNIPERs (Specific and Nongenetic
IAP-dependent Protein ERasers); and peptidic
chimeric molecules, called PROTACs (proteolysis-
targeting chimeric molecules), which induce selective
degradation of target proteins via the ubiquitin-
proteasome pathway. These compounds include two
different ligands connected by a linker; one is a ligand
for a ubiquitin ligase and the other is a ligand for the
target protein, which are expected to crosslink these
proteins in cells. Theoretically, any cytosolic protein
can be targeted for degradation by this technology.

To date, several SNIPERs and PROTACs against
various oncogenic proteins have been developed, which
specifically induce polyubiquitylation and proteasomal
degradation of the oncogenic proteins, resulting in cell
death, growth arrest, or impaired migration of cancer
cells. Thus, this protein knockdown technology has a
great potential for cancer therapy.
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Okuhira K*, Demizu Y, Hattori T, Ohoka N, Shibata

N, Kurihara M, Naito M: Molecular Design, Synthesis,

and Evaluation of SNIPER(ER) That Induces

Proteasomal Degradation of ERa.

Methods Mol Biol. 2016;1366:549-60.

Manipulation of protein stability using small
molecules has a great potential for both basic research
and clinical therapy. Based on our protein knockdown
technology, we recently developed a novel small
molecule SNIPER(ER) that targets the estrogen
receptor alpha (ER a) for degradation via the ubiquitin-
proteasome system. This chapter describes the design
and synthesis of SNIPER(ER) compounds, and methods
for the evaluation of their activity in cellular system.
Keywords: Estrogen receptor, Protein knockdown,
SNIPER
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Sampling plans for food testing adopted in official
documents published by countries and international

organizations are reviewed. The aim of this review

was to summarize the information contained in
various documents and to identify the risk level for
producers and consumers in the international food
trade. Sampling policies described in several official
documents, such as the directives of the European
Commission and the Code of Federal Regulations
of the United States, are introduced. The relation
between lot size and sample size during bulk sampling
was summarized and fitted to several functions, which
showed that sample size is roughly proportional to the
square root of the lot size.
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FIFIEW © BB K5 v 7 B o iR,

H ARSI 247 2015;146:315-20.

bt 8T v 7@k di ) % e 2 B3 2 54, B
WFBRR A R IEZ L OB 2 25 5720, 4
YY) K AEETMALEE 2L, EYABER T
LIRS YN EPARHTH L, HHL Twb 5=
WICHEE D & THR WA, U7 v oG
ORTHEEFHEITH. FOHE QSAR (Quantitative
Structure-Activity Relationship : &= RS =G A )
BN TH 5. QSAREE & ZLEW OREE & EY
B GEZEND 2 IZEEEN) 2N & % 8w
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OBHENZBNT, TOWIE 722G T7— & ORI
QSAREIC X BT A VT E 2. S ZHEfRKRF
T ZIIBNT, HALMEDGEHRNT v 72l 5 &
B ULEEDES 2GR N T v Z DT 5 L) wbw
% [WiehbToZ] OREIRNTVE., ZoOXRE L
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EYEEEFEMICHHTAZ LN TE S, ZOEFEHHNC
BT, RETLHILEWoHICIE, FEERESATY
HBVALE D MREENHE DT, ZOHEERDLZ &
EA ) a T Lrswe., 5HBETET, A7)
X BEREFMOEESESEF 57259 .
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TEAHRY (QSAR)
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Falcone FH*, Alcocer MJC”*, Okamoto-Uchida

Y, Nakamura R: Use of humanized rat basophilic

leukemia reporter cell lines as a diagnostic tool for

detection of allergen-specific IgE in allergic patients:

Time for a reappraisal?.

Curr Allergy Asthma Rep. 2015;15:67.

The interaction between allergens and specific IgE
is at the heart of the allergic response and as such
lies at the center of techniques used for diagnosis of
allergic sensitization. Here, we review the perceived
limitations of diagnostic applications of humanized
rat basophilic leukemia (RBL) systems. Furthermore,

we illustrate how the introduction of reporter genes



264 3 VAR VSR ST o

A BF gE P #1347 (2016)

into humanized RBL cells is able to overcome most of
these limitations, and has the potential to become a
new powerful tool to complement the armamentarium
of allergists. A demonstration of the usefulness of
humanized RBL reporter systems for elucidation of
complex IgE sensitization patterns against wheat
proteins and a section on the use of fluorescence-based
reporter systems in combination with allergen arrays
close the review.

Keywords: RS-ATL8, NFAT-DsRed, IgE

* University of Nottingham, United Kingdom
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MW TH L. —J), 74 TBORMENIZ, Ao
TER & BT, BIMEBRTHIHETELZVLONE L,
T 74 7% v — T EREARENE TR T L vl
TEHTH L. FEBREIAHLZD, B6—EDE
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T AFEHFOREIZEY), TO—EBTIED BD%, FEhE
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FEZHEGE 2015;135:589-95.

Severe adverse drug reactions are an important
issue to be considered during proper drug usage in
postmarketing period. Most severe adverse reactions
are idiosyncratic and unrelated to their pharmacological
actions via primary targets. Although these reactions
were not predictable, recent developments in the field
of genomics have revealed closely associated markers
responsible for some severe adverse reactions,

including Stevens-Johnson syndrome (SJS) and toxic

epidermal necrolysis (TEN). This review demonstrates
genomic biomarkers for SJS/TEN and drug-induced
liver injury (DILI) that were found mainly in Japanese
patients and reveal ethnic differences. We and other
groups have found the following associations of SJS/
TEN with susceptible drugs: 1) HLA-B*°8:01 for
allopurinol-related cases; 2) HLA-B*":11 and HLA-A™
31:01 for carbamazepine-related cases; 3) HLA-B*°1:01
for phenobarbital-related cases: 4) HLA-A*02:07 for
zonisamide-related cases; 5) CYP2C9™? for phenytoin-
related cases; and 6) HLA-A*02:06 for cold medicine-
related cases. The allele frequencies of these related
HLA types vary among Asian populations. In addition,
direct (noncovalent) binding of carbamazepine or an
allopurinol metabolite, oxypurinol, to the associated
HLA-type proteins was suggested. Associated genomic
biomarkers are also summarized for DILI in Japanese
and Caucasian populations. The application of these
genomic biomarkers to prevent the onset of a reaction
has been utilized in a few countries. However, in Japan,
the package inserts only contain precautions that cite
the research findings. To overcome this limitation,
the following points should be addressed: 1) factors
responsible for the development of SJS/TEN should
be identified in addition to the above-mentioned HLA
alleles; and 2) an inexpensive genotyping strategy
and assay methods should be developed to provide a
pharmacoeconomical viewpoint. Further research on
severe adverse reactions is warranted.

Keywords : TR, ¥/ A~—7F—, b FEAMER
Jii

A IETY, MR N~ — 0 — o # g
fi%Xz25LF¥27 b)) =P A TR (F—IV—
Pa—).

SEFMEE 2015;135:649-53.

New drug development (NDD) for intractable
diseases such as cancer and Alzheimer's disease has
been challenging in recent years because it is difficult
to evaluate the therapeutic efficacy of new drugs and
the response of individual patients. Thus biomarkers
might be a useful tool to facilitate NDD because they
can be used to evaluate accurately drug responses.
Biomarkers include proteins, metabolites, and genetic
targets; imaging data and can also be used in pre-
clinical studies, clinical trials, and post-marketing

surveillance. In pre-clinical studies, biomarkers are used
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as an index of the pharmacological and toxicological
effects of a new drug, which may help to predict the
clinical response. In clinical studies, biomarkers are
widely used as an index of clinical efficacy and safety
for dose-adjustment and for patient selection. In post-
clinical studies, biomarkers may facilitate the evaluation
of drug responses, as well as aid improvements in
drug efficacy. Several points should be considered for
biomarker-guided NDD. First, the clinical study design
is very important and must be suitable to permit the
use of the relevant biomarkers. The analytical methods
should be carefully evaluated, and evidence should be
provided regarding the physiological significance and
relevance of the biomarker with regard to its intended
use. Regulatory sciences are required to resolve these
issues and bridge the gap between basic science and
clinical studies that involve biomarkers.

Keywords: V¥ 29 MY —H% A VX, NS F~<—
71—, BT
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Clinical Neuroscience 2015;32:1338-41.

B o e ML LTROCMONTEZS
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Sato K: Effects of microglia on neurogenesis.

Glia 2015;63:1394-405.

This review summarizes and organizes the literature
concerning the effects of microglia on neurogenesis,
particularly focusing on the subgranular zone (SGZ)
of the hippocampus and subventricular zone (SVZ),
in which the neurogenic potential is progressively
restricted during the life of the organism. A

comparison of microglial roles in neurogenesis in
these two regions indicates that microglia regulate
neurogenesis in a temporally and spatially specific
manner. Microglia may also sense signals from the
surrounding environment and have regulatory effects
on neurogenesis. We speculate microglia function as
a hub for the information obtained from the inner and
outer brain regions for regulating neurogenesis.

Keywords: cytokine, microglia, neurogenesis
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% L OFREITHMBE OME %4 9 R 2 kR &
LT ENDLZEDRHLPIC - TE 72 i
&, HOHEBBEEZMLEEZ AL TBY, BV
ez nd. ARG & 0 DUBAIEHR CAE K- 720
IS TR ICEDL L L EZOSNLZ END,
AT B 72D I 2 AR & L7236 A 25 AE &
NaH. LaLads, BEDOEZA, sl oH i)
RS MM S T vz, W 725RIEED
BZICIZE > T aw., EXTARBIH T, BRBRAESR
MR kE 2 Sl 2 Bk 2 ke LT, XA74 T
s, M~ — %5 —, SP (Side population) I,
ALDH (7 V7 FEUKEREHR) E2 BT 5. S 512,
P ldmol, ML DRE L 2ERMREET v E
THEE S TN 2 4T o 72855, IREZAERCE 29
7o el e o0 S A A AR 2 WL U 72, IRl & AR
ETHRIFIZOLBLWEENEZ LN, HbETT
A Lizwv.

Keywords : g, 3, <21k

SEH MW, FRHZE MO 7L & Al

DIEH.

CBIZ %% 2015,3:10-4.

A, % ORETEHIL O % £ o 72 &k
BUICER SN S Z LD Sho2oHh 5. LI,
B4 RHILRAAN L b3 2 2 50Mbik L HE & Mok
BrxAvsMilar By saclE ke iz, mue
MEBTERREZ A 5. et oSAHEREICE Y, Bt
FEANGHE CE X F o 7o 2SR iR IS b 5 €
FUPRBEINTVE, #oT, HEMRBT L0
FEMINL 2 R & L7236 FI DR b 25, FEfiiao
BERHE 7 &I S Tz, THEEEEOR
FIIFE->TWAR W, KX T, BE Hushtn
IO E - 5EEETH D A 7 4 TIEEEE, L
Kifi~— 7 —, wlOFEAPRLREZFIH L2 (SP
M), WEBMlao 7 VFe FERAKZERESE (ALDH) ©



266 3 VAR VSR ST o

fig A B 28 I s

#1347 (2016)

MR R L2 L2 MEid 5. 2618, KA ldk
IR AL O MR B(ZF T IC X - T, TREZHRIC
& % 372 2 s AN o BE S A AR A & WL U 72, R
AR & 3 HAIZEADER L EE BN 5.
Keywords : @M, PREZEME, A0 H

FOREEY, BN SO, FIO5ET, AR
0 PR HET, JRTLRR T e MPS M ROV
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BIRFOBIRIS.

AR T 2015;53:100-5.

Background: Recently, myocardial sheets consisting
of human induced pluripotent stem cell-derived
cardiomyocytes (hiPSC-CM) have been used to clarify
the mechanisms of inherited arrhythmias and to
evaluate the efficacy of antiarrhythmic drugs. However,
whether the electrophysiological properties of the
hiPSC-CM are the same as those of the original human
cardiomyocytes (hCM) remains unclear. Indeed, hiPSC-
CM has automaticity, longer action potential duration
(APD), smaller action potential amplitude (APA), and
positively shifted diastolic potential (DP). Methods: To
clarify this issue, we constructed in silico models of
hCM and hiPSC-CM sheets based on the experimental
data, and performed simulations of spiral wave (SW)
reentry. Then we analyzed the SW behaviors in the
in silico myocardial sheets, and also evaluated the
effects of IKr blockade. Results: The in silico model of
hiPSC-CM had spontaneous activations 0.5-1 Hz, longer
APD, smaller APA, and DP positively shifted by~15
mV. Conduction velocity (CV) in the hiPSC-CM sheet
was~5 cm/s, which was only~1/10 of the CV in the
hCM sheet. Mean cycle length (mCL) of excitations
during SW reentry in the hiPSC-CM sheet was~0.9 Hz,
whereas that in the hCM sheet was~5 Hz and identical
to that of human VF. Both CV and mCL during SW
reentry in the model of hiPSC-CM sheet were highly
consistent with previous experimental data. The mCL
of SW reentry in hCM sheet was markedly prolonged
by IKr blockade, whereas that in hiPSC-CM sheet
was shortened. Conclusion: The SW behavior and the
antiarrhythmic drug efficacy in the in silico models of
hCM and hiPSC-CM sheets are different. Our findings
suggest that such in silico analytical approach might
fill the gap between hCM and hiPSC-CM when we
apply the hiPSC-CM sheet to clinical practice.
Keywords: in silico, myocardial sheet, spiral wave
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Foods & Food Ingredients Journal of Japan

2015;220:204-11.

In the Food Sanitation Act in Japan, food additives
are defined as the substances that are used in or on

the food during the process of manufacturing food,
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or the substances that are used for the purpose of
processing or preserving food, that are applied by
the method of addition, blending, invasion and so on.
Although a number of substances that were mostly
natural origin have been consumed for this purpose
since ancient age, we have also experienced several
poisoning cases from foods. Historically, there were
several turning points of regulation for the food
additives in Japan. As the one of the biggest change,
all of a new substance regardless of whether it is
a natural product had become to be requested the
application in 1995. Thus, the data for kinetics, toxicity
tests and the evidence of human epidemiology have
been required in the application. In 2003, to deal
with the Bovine Spongiform Encephalopathy (BSE)
problem, the Food Safety Commission was organized
under the Cabinet Office as the center of a risk
assessment organization, independently from the risk
management organizations including Health, Labour
and Welfare Ministry and Ministry of Agriculture,
Forestry and Fisheries. We have been depending
on the imported food for about 60% as a base of the
calorie. The systems and regulations concerning the
food safety including the scope of the food additive are
not necessarily the same among the country, therefore,
harmonization and contribution for the international
reputation of these substances are required.

Keywords: food additives, safety assessment, toxicity

study

BHRE, BAMSKY, NIAET, TRIEH: &

& W - pylorif&e & OBE D &0 T,

BRTE L2 A 2015;30:1395-400.

EIROBMFEIUIERO Y XA 7 HRTH DI LD, ¥
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Y, Hayashi M*": JaCVAM-organized international

validation study of the in vivo rodent alkaline comet

assay for the detection of genotoxic carcinogens: L.

Summary of pre-validation study results.

Mutat Res Genet Toxicol Environ Mutagen. 2015;786-

788:3-13.

The in vivo rodent alkaline comet assay (comet
assay) is used internationally to investigate the in
vivo genotoxic potential of test chemicals. This assay,
however, has not previously been formally validated.
The Japanese Center for the Validation of Alternative
Methods (JaCVAM), with the cooperation of the
US. NTP Interagency Center for the Evaluation of
Alternative Toxicological Methods (NICEATM)/the
Interagency Coordinating Committee on the Validation
of Alternative Methods (ICCVAM), the European
Centre for the Validation of Alternative Methods
(ECVAM), and the Japanese Environmental Mutagen
Society/Mammalian Mutagenesis Study Group (JEMS/
MMS), organized an international validation study
to evaluate the reliability and relevance of the assay
for identifying genotoxic carcinogens, using liver and
stomach as target organs. The ultimate goal of this
validation effort was to establish an Organisation for
Economic Co-operation and Development (OECD) test
guideline. The purpose of the pre-validation studies
(i.e., Phase 1 through 3), conducted in four or five
laboratories with extensive comet assay experience,
was to optimize the protocol to be used during the
definitive validation study.

Keywords: Comet assay, Genotoxicity, JaCVAM
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Y, Hayashi M**: JaCVAM-organized international

validation study of the in vivo rodent alkaline comet

assay for detection of genotoxic carcinogens: II.

Summary of definitive validation study results.

Mutat Res Genet Toxicol Environ Mutagen. 2015;786-

788:45-76.

The in vivo rodent alkaline comet assay (comet
assay) is used internationally to investigate the in
vivo genotoxic potential of test chemicals. This assay,
however, has not previously been formally validated.
The Japanese Center for the Validation of Alternative
Methods (JaCVAM), with the cooperation of the
US. NTP Interagency Center for the Evaluation of
Alternative Toxicological Methods (NICEATM)/the
Interagency Coordinating Committee on the Validation
of Alternative Methods (ICCVAM), the European
Centre for the Validation of Alternative Methods
(ECVAM), and the Japanese Environmental Mutagen
Society/Mammalian Mutagenesis Study Group (JEMS/
MMYS), organized an international validation study
to evaluate the reliability and relevance of the assay
for identifying genotoxic carcinogens, using liver
and stomach as target organs. The ultimate goal of
this exercise was to establish an Organisation for
Economic Co-operation and Development (OECD) test
guideline. The study protocol was optimized in the pre-
validation studies, and then the definitive (4th phase)
validation study was conducted in two steps. In the
1st step, assay reproducibility was confirmed among
laboratories using four coded reference chemicals and
the positive control ethyl methanesulfonate. In the
2nd step, the predictive capability was investigated
using 40 coded chemicals with known genotoxic
and carcinogenic activity (i.e., genotoxic carcinogens,
genotoxic non-carcinogens, non-genotoxic carcinogens,
and non-genotoxic non-carcinogens). Based on the
results obtained, the in vivo comet assay is concluded
to be highly capable of identifying genotoxic chemicals
and therefore can serve as a reliable predictor of

rodent carcinogenicity.
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Morita T, Uno Y™, Honma M, Kojima H, Hayashi M*?,

Tice RR™? Corvi R**, Schechtman L** The JaCVAM

international validation study on the in vivo comet

assay: Selection of test chemicals.

Mutat Res Genet Toxicol Environ Mutagen. 2015;786-

788:14-44.

The Japanese Center for the Validation of
Alternative Methods (JaCVAM) sponsored an
international prevalidation and validation study of
the in vivo rat alkaline pH comet assay. The main
objective of the study was to assess the sensitivity
and specificity of the assay for correctly identifying
genotoxic carcinogens, as compared with the traditional
rat liver unscheduled DNA synthesis assay. Based
on existing carcinogenicity and genotoxicity data and
chemical class information, 90 chemicals were identified
as primary candidates for use in the validation study.
From these 90 chemicals, 46 secondary candidates
and then 40 final chemicals were selected based

on a sufficiency of carcinogenic and genotoxic
data, differences in chemical class or genotoxic or
carcinogenic mode of action (MOA), availability, price,
and ease of handling. These 40 chemicals included 19
genotoxic carcinogens, 6 genotoxic non-carcinogens, 7
non-genotoxic carcinogens and 8 non-genotoxic non-
carcinogens. "Genotoxicity" was defined as positive in
the Ames mutagenicity test or in one of the standard
in vivo genotoxicity tests (primarily the erythrocyte
micronucleus assay). These chemicals covered various
chemicals classes, MOAs, and genotoxicity profiles
and were considered to be suitable for the purpose
of the validation study. General principles of chemical
selection for validation studies are discussed.
Keywords: Chemical selection, In vivo comet assay,
JaCVAM
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M*® Ohashi N*°, Morita T, Kojima H, Honma M,

Hayashi M*® Evaluation of the repeated-dose liver

and gastrointestinal tract micronucleus assays with

22 chemicals using young adult rats: summary of

the collaborative study by the Collaborative Study

Group for the Micronucleus Test (CSGMT)/The

Japanese Environmental Mutagen Society (JEMS) -

Mammalian Mutagenicity Study Group (MMS).

Mutat Res Genet Toxicol Environ Mutagen. 2015;780-

781:2-17.

The repeated-dose liver micronucleus (RDLMN)
assay using young adult rats has the potential to detect
hepatocarcinogens. We conducted a collaborative
study to assess the performance of this assay and to
evaluate the possibility of integrating it into general
toxicological studies. Twenty-four testing laboratories
belonging to the Mammalian Mutagenicity Study
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Group, a subgroup of the Japanese Environmental
Mutagen Society, participated in this trial. Twenty-two
model chemicals, including some hepatocarcinogens,
were tested in 14- and/or 28-day RDLMN assays.
As a result, 14 out of the 16 hepatocarcinogens were
positive, including 9 genotoxic hepatocarcinogens,
which were reported negative in the bone marrow/
peripheral blood micronucleus (MN) assay by a single
treatment. These outcomes show the high sensitivity
of the RDLMN assay to hepatocarcinogens. Regarding
the specificity, 4 out of the 6 non-liver targeted
genotoxic carcinogens gave negative responses. This
shows the high organ specificity of the RDLMN assay.
In addition to the RDLMN assay, we simultaneously
conducted gastrointestinal tract MN assays using 6
of the above carcinogens as an optional trial of the
collaborative study. The MN assay using the glandular
stomach, which is the first contact site of the test
chemical when administered by oral gavage, was
able to detect chromosomal aberrations with 3 test
chemicals including a stomach-targeted carcinogen.
The treatment regime was the 14- and/or 28-day
repeated-dose, and the regime is sufficiently promising
to incorporate these methods into repeated-dose
toxicological studies. The outcomes of our collaborative
study indicated that the new techniques to detect
chromosomal aberrations in vivo in several tissues
worked successfully.

Keywords: Gastrointestinal tract, Hepatocarcinogen,

Micronucleus
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Martus HJ*!, Hayashi M*? Honma M, Kasper P*?,

Gollapudi B*', Mueller L*°, Schoeny R*®, Uno Y7,

Kirkland DJ*% Summary of major conclusions from

the 6th International Workshop on Genotoxicity

Testing IWGT), Foz do Iguacu, Brazil.

Mutat Res Genet Toxicol Environ Mutagen. 2015;783:

1-5.

The International Workshops on Genotoxicity
Testing IWGT) are convened approximately every
four years and bring together experts in the field
of genetic toxicology testing to develop consensus
recommendations on genetic toxicology testing
methods and testing strategies. The topics discussed
at the 6th IWGT covered subjects specific to
individual test systems and others of a more strategic
nature. Topics were selected by the IWGT Steering
Committee based on a process of gathering priority
topics from within the scientific community of genetic
toxicologists. As in previous workshops, groups of
invited experts representing academic institutions,
industry and regulatory authorities from around the
world were convened for each working group, led
by a Chair, Co-chair and Rapporteur. Nomination of
expert participants was made on the basis of expertise
in their field, with the expectation that a substantial
contribution to the overall goal of the subgroup could
be made by the nominee. Five working groups were
convened, and their detailed recommendations are
given in the individual reports in this Special Issue.
Keywords: Conclusions, Genotoxicity, IWGT workshop
2014
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Honma M, Lupski JR™®, Marchetti F*', Meistrich

ML*’, Pacchierotti F*'°, Stewart J*!!, Waters MD*'%,

Douglas GR™": Approaches for Identifying Germ Cell

Mutagens: Report of the 2013 IWGT Workshop on

Germ Cell Assays.

Mutat Res Genet Toxicol Environ Mutagen. 2015;783:

36-54.

This workshop reviewed the current science to
inform and recommend the best evidence-based
approaches on the use of germ cell genotoxicity tests.
The workshop questions and key outcomes were as
follows. (1) Do genotoxicity and mutagenicity assays
in somatic cells predict germ cell effects? Limited data
suggest that somatic cell tests detect most germ cell
mutagens, but there are strong concerns that dictate
caution in drawing conclusions. (2) Should germ cell
tests be done, and when? If there is evidence that
a chemical or its metabolite(s) will not reach target
germ cells or gonadal tissue, it is not necessary to
conduct germ cell tests, notwithstanding somatic
outcomes. However, it was recommended that negative
somatic cell mutagens with clear evidence for gonadal
exposure and evidence of toxicity in germ cells could
be considered for germ cell mutagenicity testing.
For somatic mutagens that are known to reach the
gonadal compartments and expose germ cells, the
chemical could be assumed to be a germ cell mutagen
without further testing. Nevertheless, germ cell
mutagenicity testing would be needed for quantitative
risk assessment. (3) What new assays should be
implemented and how? There is an immediate need
for research on the application of whole genome
sequencing in heritable mutation analysis in humans
and animals, and integration of germ cell assays
with somatic cell genotoxicity tests. Focus should
be on environmental exposures that can cause de
novo mutations, particularly newly recognized types
of genomic changes. Mutational events, which may
occur by exposure of germ cells during embryonic
development, should also be investigated. Finally,
where there are indications of germ cell toxicity
in repeat dose or reproductive toxicology tests,
consideration should be given to leveraging those
studies to inform of possible germ cell genotoxicity.
Keywords: Copy number variants, Germ cell mutation,

Reproductive health
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Opportunities to integrate new approaches in genetic

toxicology: an ILSI-HESI workshop report.

Environ Mol Mutagen. 2015;56:277-85.

Genetic toxicity tests currently used to identify
and characterize potential human mutagens and
carcinogens rely on measurements of primary DNA
damage, gene mutation, and chromosome damage
in vitro and in rodents. The International Life
Sciences Institute Health and Environmental Sciences
Institute (ILSI-HESI) Committee on the Relevance
and Follow-up of Positive Results in In Vitro Genetic
Toxicity Testing held an April 2012 Workshop in
Washington, DC, to consider the impact of new
understanding of biology and new technologies on
the identification and characterization of genotoxic
substances, and to identify new approaches to inform
more accurate human risk assessment for genetic
and carcinogenic effects. Workshop organizers
and speakers were from industry, academe, and
government. The Workshop focused on biological
effects and technologies that would potentially yield
the most useful information for evaluating human
risk of genetic damage. Also addressed was the
impact that improved understanding of biology and
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availability of new techniques might have on genetic
toxicology practices. Workshop topics included (1)
alternative experimental models to improve genetic
toxicity testing, (2) Biomarkers of epigenetic changes
and their applicability to genetic toxicology, and (3)
new technologies and approaches. The ability of these
new tests and technologies to be developed into tests
to identify and characterize genotoxic agents; to serve
as a bridge between in vitro and in vivo rodent, or
preferably human, data; or to be used to provide dose
response information for quantitative risk assessment
was also addressed. A summary of the workshop and
links to the scientific presentations are provided.

Keywords: epigenetics, genetic toxicity, genomics
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JY*'* The in vivo Pig-a assay: A report of the

International Workshop On Genotoxicity Testing

(IWGT) Workgroup.

Mutat Res Genet Toxicol Environ Mutagen. 2015;783:

23-35.

The in vivo Pig-a assay uses flow cytometry to
measure phenotypic variants for antibody binding to
cell surface glycosylphosphatidylinositol (GPI)-anchored
proteins. There is good evidence suggesting that the

absence of antibody binding is the result of a mutation
in the endogenous X-linked Pig-a gene, which forms
the rationale for the assay. Although the assay has
been performed with several types of hematopoietic
cells and in a variety of mammalian species, including
humans, currently it is optimized only for measuring
CD59-deficient (presumed Pig-a mutant) erythrocytes
in the peripheral blood of rats. An expert workgroup
formed by the International Workshop on Genotoxicity
Testing considered the state of assay development and
the potential of the assay for regulatory use. Consensus
was reached on what is known about the Pig-a assay
and how it should be conducted, and recommendations
were made on additional data and refinements that
would help to further enhance the assay for use in
hazard identification and risk assessment.
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Kojima H, Kasamatsu T*: Regulatory science - JEMS

symposium in 2014.

Genes and Environment 2015;37:12.

The Public Symposium of the Japanese
Environmental Mutagen Society (JEMS), entitled
“Regulatory Science”, was held at the Shiba-Kyoritsu
campus of Keio University, Tokyo, on May 24, 2014.
The concept of regulatory science was first proposed
by Dr. Mitsuru Uchiyama in 1987 as the science that
reconciles the fruits of science and technology with the
most desirable form for harmony between people and
society, by making accurate predictions, assessments,
and judgments, based on evidence. However, a
quarter-century later, the perception (or attitude) of
the masses towards this word appears to be diverse.
The main aim of this symposium was to provide the
concerned population, including the members of JEMS,
with an opportunity to rediscover the role played by
JEMS in regulatory science and to discuss the meaning
and implications of regulatory science, as well as its
development in Japan. The morning session comprised
six lectures, including one special lecture, which
introduced the regulatory science-related activities
of the organizations closely relevant to JEMS. The
afternoon session included five lectures on the issues
of regulatory science, pertinent to the Food Safety
Commission of Japan(FSC]J), which were followed by
a panel discussion. This symposium highlighted the
important contributions of JEMS toward development
of regulatory science in Japan, in conjunction with
the many challenges to be addressed. We believe that
this symposium provided great scope for eliciting
interest in regulatory science, in many members of
the audience. It would be helpful if all members of the
audience, as well as the readers of this article, would
attempt to clarify the challenges presented in this
Symposium.

Keywords: Regulatory science, Risk assessment, Risk

management
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Yamazoe Y*, Yamada T, Mitsumori K*: Embryo-

and testicular-toxicities of methoxyacetate and the

related: a review on possible roles of one-carbon
transfer and histone modification.

Food Safety 2015;3:92-107.

Methoxyacetate (MAA), formed by the
metabolisms of ethylene glycol monomethyl ether
(2-methoxyethanol), di-(2-methoxyethyl) phthalate and
1,6-dimethoxyhexane, is known to be a teratogenic and
testicular toxicant in experimental animals. MAA is
known to inhibit histone deacetylase and is associated
with lactate-carrying monocarboxylate transporter
expressed in Sertoli and fetal cells. In cells of rapid
division, nucleosomal histone exchanges occur through
the methyl and acetyl modifications and rates of
nucleic acid syntheses are elevated with consumption
of cellular energy. These phenomena are considered
to associate with MAA-mediated teratogenicity and
phase-selective spermatocyte disorders, and also
suggest a mutual adverse-outcome pathway in which
MAA-mediated histone deacetylase inhibition is
involved through p21 activation as the early events.
In addition, a possible functional relationship of one-
carbon transferring folate/S-adenosyl methionine cycle
with testicular metabolisms of sarcosine and creatine
is envisioned. Thus, the mechanisms underlying the
MAA toxicities will be discussed in relation to the
current understanding of the involvement of the

epigenetic phenomena and cell-specific metabolisms.
Keywords: methoxyacetic acid, monocarboxylate

transporter, creatine and sarcosine
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Tanabe S: Overview of gene regulation in stem cell
network to identify therapeutic targets utilizing
genome databases.

Insights Stem Cells. 2015;1:1.

Recent major progress in bioinformatics has
enabled the collection and accumulation of so-called
big data in medical fields and cell biology. It is
important to analyze and interpret these abundant
data for appropriate application in therapeutics and
the treatment of diseases. Several databases have
been introduced worldwide, and the utility of these
databases is discussed with literatures. The databases
are useful for analyzing genome mutations, gene
expression, epigenetic regulation, gene ontology, stem
cell phenotype alteration, risk prediction, species
differences, and so on. Gene network analysis using
these databases may identify targets for therapeutics
and treatment relating stem cells. Molecular network
regulation is critical for understanding disease and
treatment mechanisms.

Keywords: Bioinformatics, Gene regulation, Stem cell

Tanabe S: Signaling involved in stem cell

reprogramming and differentiation.

World J Stem Cells. 2015;7:992-8.

Stem cell differentiation is regulated by multiple
signaling events. Recent technical advances have
revealed that differentiated cells can be reprogrammed
into stem cells. The signals involved in stem cell
programming are of major interest in stem cell
research. The signaling mechanisms involved in
regulating stem cell reprogramming and differentiation
are the subject of intense study in the field of life
sciences. In this review, the molecular interactions and
signaling pathways related to stem cell differentiation
are discussed.
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Tanabe S, Komatsu M*!, Aoyagi K*!, Yokozaki H*?,
Sasaki H*": Implications of epithelial-mesenchymal

transition in gastric cancer.
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Transl Gastrointest Cancer. 2015;4:258-64.

Gastric cancer phenotypes have been associated with
various gene alterations. To identify the phenotypes
and basis of gastric cancer, precise information about
genetic mutations and molecular associations is needed.
Cadherin 1, type 1, E-cadherin (epithelial(CDH1), one of
the most commonly mutated genes, is closely involved
in phenotypic transitions in gastric cancer. In this
review article, we intensively discuss gene alterations
and molecular networks in gastric cancer focusing on
both CDHI1 and gastric cancer phenotypic diversity
[including cancer stem cells (CSCs)] associated with the
epithelial-mesenchymal transition (EMT).

Keywords: Cancer stem cell (CSC), epithelial-
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Tanabe S: Origin of cells and network information.

World J Stem Cells. 2015;7:535-40.

All cells are derived from one cell, and the origin
of different cell types is a subject of curiosity. Cells
construct life through appropriately timed networks
at each stage of development. Communication among
cells and intracellular signaling are essential for
cell differentiation and for life processes. Cellular
molecular networks establish cell diversity and life.
The investigation of the regulation of each gene in
the genome within the cellular network is therefore
of interest. Stem cells produce various cells that are
suitable for specific purposes. The dynamics of the
information in the cellular network changes as the
status of cells is altered. The components of each cell
are subject to investigation.

Keywords: Epithelial-mesenchymal transition, Gene,
Stem cell





