Malat-1 & FFERBGEAT O, 20 Hitsa

ELNYT 2T — BT Z—DOREGEAToTZ (K1
ZH).

2.ES/EB 5% R8T 5 BPA I K E s T
DFE & PCR IEE W B RS fEAT

ZHETIZ BPA (InM) % ES/EB 5% %
WM AZLI2EY, Malat-1 BEFEE
OB OB TFREMTHIEERHL
o TNOBE BT RBEOMERKIG L
R HDEER PCR 2EM U7, BS Mk
% LIF &RV ESEE T, RIFEERIET
BEREL, ZOHREH DMSO (final 0.1%) 12
VR L7 BPA% 0.1, 1, 10, 100nM D B
TR U7z, B BAMA 24 RFRIE . BAS
NiZEBZEE L, 1 7 iz 144 O
EB %\ 7z, Total RNA &% 74 4D
RNAeasy (& CHiH, W5 XIG% . BPA
DEMSZREFLELTHLEATVD
ESR1(estrogen receptor n .
ERRG(estrogen related receptor gamma)&
Malat-1 D 3FED T A~ — (FREICE S %
RT)EAWT ABI #EDEE PCR % E
PRISM7900HT IZCE & PCR &1T 27z, 72
B.IhéwAra7 v AOf/RER RS
D728, T 74AM) A% D Gene Chip
Mouse Genome 430 2.0 D L EmF DT
n—7 ¥y NIZ PCR oA~ —%8&5 L
726

774 < —HELS
CESRL>

F:5’-ATG CCC ACC GCC TTC ATG CC-3’

R:5°~-GCC CTC TGC TTC CGG GGG TA-3’

<ERRG>
F:5’~GGA AGA CCC TCG CCG TGC AG-3’

R:5’-TGC CTT GGT GGA GGT CTG CCT-3’

{Malat-1>
F:5’-TGG AGG CTG ACC AGA GCA GTT T-3’

R:5’~CAA GGC CGA CCT TCA AAC TAG AAC C-3’

FRAT I E B R B R Z IERE AT D720 1T,
TED 5 FED spike DREMA T T A~ —
(Bacillus subtilis RNAsequence)% H v T
T 4 DA% LTz Percellome 1% (i 118
Y720 D mRNA X EZ2ELIEE TR
FEAT FIE) A Lz,

<AFFX-TrpnX-3_at>
F:5"-TTC TCA GCG TAA AGC AAT CCA-3’

R:5°-GCA AAT CCT TTA GTG ACC GAA TAC C-3°

< AFFX-DapX-3_at>
F:5°-TCA GCT AAC GCT TCC AGA CC-3’

R:5'~-GGC CGA CAG ATT CTG ATG ACA-3’

< AFFX-PheX-3_at >
F:5°-GCC AAT GAT ATG GCA GCT TCT AC-3’

R:5°~-TGC GGC AGC ATG ACC ATT A-3’

< AFFX-LysX-3_at >
F:5’-CCG CTT CAT GCC ACT GAA TAC-3’

R:5’-CCG GTT CGA TCC AAA TTT CC-3’
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< AFFX-ThrX-3_at >
F:5’-CCT GCA TGA GGA TGA CGA GA-3’

R:5’-GGC ATC GGC ATA TGG AAA C-3’

(ffm B 0 ~ DB )

W EBROFHE K OEMBEICEL T
M RE MR D T B W SEBR 038 1E 72 FE He (B8
TORBICHED. BFN R OB Y E#
B EREE 51TV AT 28 O E R
oL, RBEOFEAZEER O
DIV RS,

C.AF MR
1.Malat-1 BAZ FRE DT wE—F— AT
C57BL/6 =V AD Malat-1 BEFRBIOFD L
Tt TFURAEEA ST BAC IR A THtA) Z7o—
(RP23-9E19)% In vitrogen #1755 AZFEL . Malat-1
_E35it 9kb ZAHIBRE#SR EcoRl 3308 Nhel THMHL
TLR—Z— Ry 57 —pGLA-23 (F AT #E) (4
AL, ~7 5 —5 ATz (K12),

2.ES/EB 5 # R ICBIT 5 BPA IS L &I F
DFE & PCRIEZE MW & XIS
ESR1, ERRG D & PCRDO#E R BPAD
100nM ORI ENENE BRFE B
PEINAIFRSHBAL, 10nM LA T o Fi & THEN
EmARDLNTZ(K3), 7235, Malat-1 iZ
DUVNTIEBIE, ffT 21T > TV 5,

OECD BHETIL, WO <EEE ORER
KOSz ES4% OECD/EDTA & =7 R/ A3

— =24 (2011.12.12-13 7 2SO I HYEL .

JRAE T ERIERDOERA ER L T,

D.E%&

LiR—&— (Malat1-luciferase) 2455595 LA H
HFe>T, A%, ZOLR—F—% BS HiEOE
YR RIZE AL, BPA RIS 7=
FT—EIED R AT EEHERT D, T —

HCBESI OB T VR EE SRR TE
WELBEI, MAIAATE Malat] _HFEH NN 2
BRRIAEAL, BPA BB BEB D
72EEE B8, BPA @ ES/EB RICEIT5H
ESR1, ERRG DFE & PCR DO#EHE, BPA @
100nM DEIMMZEY TNENE B2 B
BEINNEDHIL, 10nM EL T o f & TH i
B A ABOONTe, ZDZLHH BPA 23
ES/EB HE#RICB N TINOZ B IEDRIE
WMz E 3 enHlbhneinolz, thofr
FFEITLY, w7 ARE AT I R 3E R

IZ%t LT BPA ¥ ESRI & AR(androgen
receptor) DFE BB IMA R Z T2 &N HE S
LT3 (Environ Health Perspect, 115,
902, 2007), AR IZBL TIXZNETD= A2
BT LADRER. 1 BEPH EBIEMAR
HOENDIEERHERLTBY(K4), BRI R
FTRLFTHRICBOTHINSDHRLE
UEBEOREBFEELE BPA BARILTNS
AR ENT, 5% KA BEK TO
INOLEBEFORERBELILIRETTTHEEDL
T, R4 AE72 ES MBI VTS F O
RBBOONDPEFTOHTETHD,

. AEm
Malat] JBETF- B3 9kb EeL R—F—~_ 71—
ARG T, BS/EB X% BPA DE B % E

-137-



£ PCR AAWTHEAT L= &, ESRL KOV
ERRG OF BB IMN R LT,

F. BIREFHR

1. MR

Fujki R, Hashiba W, Sekine H, Yokoyama A,
Chikanishi T, Ito S, Imai Y, Kim J, He HH,
Igarashi K, Kanno J, Ohtake F, Kitagawa H,
Roeder RG, Brown M, Kato S,
GlcNAcylation of histone H2B facilitates its
monoubiquitination. Nature. 2011 Nov 27.

doi: 10.1038/nature10656.

Fujmoto N, Kitamura S, Kanno J., Androgen
dependent transcription of a mouse prostatic
protein gene, PSP94: Involvement of estrogen
receptors., J Steroid Biochem Mol Biol. 2011
Nov;127(3-5):301-6.

Matsukura H, Aisaki K, Igarashi K, Matsushima Y,
Kanno J, Muramatsu M, Sudo K, Sato N.,
Genistein promotes DNA demethylation of
the steroidogenic factor 1 (SF-1) promoter in
endometrial stromal cells., Biochem Biophys

Res Commun. 2011 Aug 26;412(2):366-72.

Baba A, Ohtake F, Okuno Y, Yokota K, Okada
M, Imai Y, Ni M, Meyer CA, Igarashi K,
Kanno J, Brown M, Kato S., PKA-dependent
regulation of the histone lysine demethylase
complex PHF2-ARID5B., Nat Cell Biol. 2011
Jun;13(6):668-75.

Arase S, Ishii K, Igarashi K, Aisaki K, Yoshio Y,

Matsushima A, Shimohigashi Y, Arima K,
Kanno J, Sugimura Y., Endocrine disrupter
bisphenol A increases in situ estrogen

production in the mouse urogenital sinus.,

Biol Reprod. 2011 Apr;84(4):734-42.

FRER

B0, FRGEE— dLiE B, S—ku—

A (Percellome) {2 AW EEBH IV
APV TP AL DB FRE RN
— 7RI LD EMAT DR A, 5 34
B AAEMLEFSES SHRESAF
VR TA(2011.10.22) (FHE) . A

TR RS, FHE B TS | FR IR — | LIS

Ba.EE ML PARPRRE R DI AE-FEE
HIZ R AR TE B D <ELIC L DB T %
AR BB — B B~ 2A~DT
7 = — MZ LD R R B 0 ik e Y B RE
FILONWT—, B 38 B H AN any
— L RTESR(2011.7.13) (i),
(ml

AR, BHEBF, A, B

Wi BECREHOE AT ) —V A B
BICLDESR PR BT, 55 29 EA
4y AR Y~ — &3 —(2011.7.8)
(i &) RRL—

G. FAFTA e OB IR
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Eb -XOXET
HREMHOBVLRES
#910kb
(HIEHEILHLATEENE &)

o T

Malat1-)LL 7 z5—ELR—4—

(EEMBEA~EA) Luciferase
—ir
BPAGMIZ&EY IS TIS—HEHEM _
TETHIEE R —_—
, 6>
R%, ERBAILY .
BPAIGEESIZ FE — Luciferase ]

1. Malat-1-V3¥ 727 —FLR—F—DHEREF DT v A1EOH I

SV40 polyA

pMalat1-luciferase

luciferase
12899 bp

Malat1 5" flanking region

minimal promoter

Plasmid name: pMalat1-luciferase
Plasmid size: 12899 bp
Constructed by: Yukuto YASUHIKO
Construction date: 2012/02/08
Comment&Reference:

K2, BEINT Malat-1-V3 725 —FPLR—F—DHEE
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copy/cell

Copy/cell
350 - — 350 -
300 4 3.00
250 - S e 950
2.00 - — 2.00
150 4 - - - 1.50
1.00 A R 1.00
050 1 ﬁ ~ [ 0.50
0.00 - T T 0.00
0 0.1nM 1nM 10nM 100nM 0 0.1nM 1nM 10nM 100nM

3. ES/EB E2# R I23175 BPA 11245 ESR1 & TN ERRG O E & PCR fE &£
%% :p<0.01
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v —BPA
¥ — Control

X 4.ES/EB 434t i@ 2 T? Androgen receptor DR B EH) (7T VAT O R ID)
e w13 & 5 F R Bl & (copy/cell)
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MHLW (Ministry of Health Labour and Welfare)
Endocrine Disruptor Committee:
Screening and Testing Scheme for Endocrine
Disrupting Chemicals

Introduction of recent activities on EDC by
MHLW Science Research Fund

Jun Kanno, MD, PhD,
Division of Cellular and Molecular Toxicology,
Biological Safety Research Center,
National Institute of Health Sciences, Tokyo.

OCECD-EDTA-AG 2011-12-12 jk @ Paris
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A Paradigm-Shift in Toxicology

Traditional (Regular) Receptor-Mediated

Toxicology Toxicology Dose-Range
Regular Toxicity
(Membrane damage,
Enzyme damage, etc.) AR system - r
= EEH x EEEEEZ1O "'10 MEE
(antagonist)

Reference : Oral contraceptive -- EE = ca. 0.5ug/kg/day
(P=1.0mg/tab EE=0.035mg/tab)

OECD-EDTA-AG 2011-12-12 jk @ FParis

Traditional Toxicity
Target Sites

Toxic

~Ma!functlon

Receptor-Mediated Toxicity = Signal Toxicity

Target Sites
B, & - e | | g = JORN S
No Receptor No Effect

*Wrong Protein Expression
Toxic ..Wﬂ“““» *Wrong Time
substance (H) S:r(:\ngl] *Wrong Kind
gna *Wrong Amount

Adverse Effects

OECD-EDTA-AG 2011-12-12 jk @ Paris
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THE POSTNATAL DEVELOPMENT OF
THE VISUAL CORTEX AND

THE INFLUENCE OF ENVIRONMENT
Nobel lecture, 8 December 1951

by

TORSTEN N. WIESEL

Harvard Medical School, Department of Neurcbiology,

Boston, Massachusetts, US.A.

David H. Hubel & Torsten N. Wiesel “for their discoveries
concerning information processing in the visual system"

=+« The design of these
experiments was undoubtedly
influenced by the observation that
children with congenital cataract still
have substantial and often
permanent visual deficits after )

Fig. 3. Dark field autoradiographs of monkey siriate cortex following injection of H-proline in

removal of the cataract and proper e vinsons o e €y 2 ek e
. A Normal monkey, a montage of a series of tangential sections flwough layer IVC. The light
refractlon ........ stripes, representing the labelled eye colummns, are separated by gaps of the same width represent-
ing the other eye. B: Monocularly deprived monkey, again a montage from a series of tangential
sections through layer IVC. Same monkey as in Fig. 1, right, and Fig. 2, which had the right eye
closed at 2 wesks for 1S months. The input from the norma! eve is in form of expanded bands which

imm
S

in places coalesce, obliterating the narrow gaps which represent the columns connected to the

OCECD-EDTA-AG 2071-1 o sye_

THE POSTNATAL DEVELOPMENT OF
THE VISUAL CORTEX AND
THE INFLUENCE OF ENVIRONMENT

Nob

by . s .
ron Toxicological Interpretation

Hary

Bost = Pure Signal Toxicity

No direct cytotoxic/cytocidal stimulation

inapp

have substantial and often
permanent visual deficits after
r em OV al Of ,th e C at a r a Ct an d pr O p er f]f :i.nia:i( ::le:ll‘:\:;:a:iiith;ﬁ:mnkey striate cortex following injection of’H-proline in

. A’ Nomnal monkey, a montage of a series of tangential sections through layer IWC. The light

refra Ctlon '''''''' stripes, yepresenting the labelled eye colunms, are separated by gaps of the same width represent-
ing the other eye. B: Monocularly deprived monkey, again a montage from a seres of tangential

sections through layer IVC. Same monkey as in Fig. 1, right, and Fig. 2. which had the right eve

closed at 2 weeks for 18 months. The input from the normal eye is in form of expanded bands which

in places coalesce, obliterating the narrow gaps which represent the columms connected to the

OECD-EDTA-AG 20171 aosed eye.

ropriate signal input during criica! period

fram oo
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Sensitive time window and adverse effects

OECD-EDTA-AG 2011-12-12 jk @ Paris

10

Characteristics of signal toxicity in
embryo/fetus, neonate and children

* Target:

— Neuronal system, Immune system, Endocrine system (under neuro)

« Key

— Systems that keep MEMORY = Stepwise build up of the system
— Disruption during building up cannot be perfectly repaired
— Level of disruption (toxicity)

time

« Cell death (loss) level [non-receptor mechanism]
+ Non-cell death level => Wiring defect / circuit defect [receptor-mediated]
repair

OECD-EDTA-AG 2011-12-12 jk @ Paris
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Scheme for ED screening and testing (MHLW)

@In silico \ . )
Screening [ @ vitro

and others Screening

Prioritized

@l vivo
Screening

Definitive
Testings
+ Test Results of D~@) are recorded to the Prioritized

List, and the positions of the Chemicals in the List are re-
evaluated and re-assigned to proper priority Groups.

Hazard » Detailed Test will be performed for the top Group
Identification Chemicals of the Prioritized List (except for Group 0
chemicals with sufficient data for risk assessment).
Exposure
Assessment « This Prioritized List will continuously incorporate

adequate data including those generated by newly developed
screening methods and mechanistic studies, thus retaining
adaptability to the future revision of the scheme.

Hold

Risk (No further analysis

Management at this moment)

*:Others include background information from literatures
**: Positivity/Negativity can be substituted by measured

OECD-EDTA-AG 2011-12-12 jk @ Felyggincluding IC50, EC50, et

12

« MHLW Screening and Testing

The Scheme

Since 1998, multiple Research Groups have been
funded for studylng EDCs issue by MHLW*

3 Scheme for Endocrine
Disrupting Chemicals (2002 (ver.1) and 2005 (ver. 2).

« Endorsed by the Advisory Committee on Health

Effects of Endocrine Disruptors.
http://www.nihs.go.jp/edc/english/edc.html

Three Progress Reports by the Committee are Issued (in Japanese)
— Nov. 1998
— Dec. 2001
— Mar. 2005

*The Japanese Ministry of Health Labour and Welfare (MHLW)
Health Science Research Grants.
OECD-EDTA-AG 2011-12-12 jk @ Paris
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13 {2 The Endocrine Disruptor Page - Windows Internet Explore
£} http: /fwww nihs.go. jp/edc/english/ede html
% ) BEREADA)

Chemical Safety Office
Evaluation and Licensing Division
Pharmaceutical and Food Safety
Bureau

Ministry of Health, Labor and

Welfare
JAIPANESE

» HOME . N
RO Some chemical substances commonly found in G2

#Advisory Commitiee  our environment and possible to enter the human ot are the -
— body have been found to have hormonal activities.  erdocrine disruptors?

. mActions It has also been pointed out that other :
e substances may have hormone-like activities G4 : g
»Scheme although definitive evidence has not vet been How different are -

environmental

obtained. The concern about endocrine disruptors

= Overview . hormones from =
) has thus arisen. endocrine disruptors?
* FAQs i
- . Wildlife studies and findings from endocrinology, G5 b
# Reports, ste. endocrine toxicology and reproductive toxicology — What problems do
e have indicated that substances y«ith hormonal endocrine disruptors
................ activities can affect the endocrine system of
» Contact organisms, which may lead to health problems of
individuals, the entire or partial populations, or Which substances are
their offspring. The Ministry of Health, Labor and thousht to he
Welfare has recognized this problem as a major erdocring disruptors?
task and established in April 1998 the Advisory
Committes on Health Effects of Endocrine wg

What effects are
endestine disruptors -
expacted to exert?

Disruptors, which reports to the Director of the
then Environmental Health Bureau, to clarify the
problem and investigate the action mechanisms of
the substances. The Advisory Committee have
since been promoting a wide range of studies for
that purpose in cooperation with relevant
agencies and research institutes.

OECD-EDTA-AG 2011-12-12 jlk @ Paris
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MHLW Studies (partial)

« Endocrine studies
—> Childrens health studies (incl. embryo/fetus)
* Neurobehavioral studies (cognitive, emotional)

— Qualitative
— Mechanistic
— Quantitative

OECD-EDTA-AG 2011-12-12 jk @ Faris

16

Endocrine Studies

OECD-EDTA-AG 2011-12-12 jk @ Paris
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e Shimotono Group (2008~2010)

— Human nuclear receptor 48 kinds,
* Binding assay
+ Antibody-sensing method to measure conformation change
* Reporter gene assay
« Two-hybrid
— Bisphenol AF, B, C2, E, Z; Binding
— Halogenated BPA, Activation/ inhibition

» Makino Group (2008-2010)

— Human sample analysis;

* Maternal blood/ urine, cord blood, amniotic fluid, vernix
caseosa

— In vitro epigenome: Murine ES/ Human iPS
— IVF solution contaminants

OECD-EDTA-AG 2011-12-12 jk @ Paris

18

* Yoshida Group (2010-2012)

— Critical Period exposure Delayed effect

« EE PND 0~1, s.c. (mice)

— EE>0.02 ng/kg; uterus hypertrophy/ irregular cycling/
mammary gland effect

. Usami Group (2010-2012)

— In vitro/ ex vivo Mothod development
* Neural crest migration system
» Cerebral sagittal section culture
« Human EC derived neuronal stem/ progenitor cell

OECD-EDTA-AG 2011-12-12 jk @ Paris
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19
« Nagao Group (2011~13)

— In vivo Low dose targets (neuro/ immuno)

+ Developing brain, Time-lapse thymidine labeling/ differentiation
markers: cortical layer structure modification

Kl mouse: Visualization of ER-positive neurone dendrite/axon
(Tau-ER mouse)

» Molecular targets in immune system

— Delayed effect targets

« Female reproductive tract cancer: Estrogen/ Wnt signal
crosstalk by ERKO conditional beta catenine Ki

« In vitro ES, neurospheroid differentiation by low dose BPA: non-
coding RNA

« One life span test for EDC low dose detection. Further
refinement

— OECD

OECD-EDTA-AG 2011-12-12 jk @ Paris

2011-2013 Studies on the Assessment of Children’s effect of Chemicals: Identification of the targets for
high susceptibility of developing/ maturing brain and immune system, and optimization of the EDC
Screening/Testing Scheme

Led by Prof. Tetsuji Nagao, Laboratory of Mammalian Development, Kinki University

Challenges <

In vitro
creeio

CNS effect (Nagao)
Low-dose E’P?Et(;ebar!aniwggﬁg;?;umgenes»s 1 " : ° "ith e'«res’u‘lytS;:';
‘ Priority . of screening
e “test battery.
- and other

fmmunoh

Immune effect (Hayashi)
TCDD Control

Hazard ID

Risk Hold
OECD-EDTA-AG 2011512-12 jk @ Pa

Exp ID

wiogmeN
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Neuro-behavioral Studies

Kitajima Group (2008-2010),
Tanemura Group (2011-2012)

Kakeyama Group (2008-2010)
Nabeshima Group (2008-2010)
Narita Group (2009-2011)
Fujioka Group (2010-2012)

OECD-EDTA-AG 2011-12-12 [k @ Paris

23

Kitajima Group & Tanemura Group

Mating to weaning, drinking water
BPA Oppm, 0.06ppm, 1ppm, or 15ppm was given to dams, and offspring was
monitored at 12-14 weeks of age for delayed neurobehavioral changes.

Conversion to mg/kg/day*
0.06 ppm —0.006mg/kg/day
1 ppm  —0.1mg/kg/day
15 ppm  —1.5mg/kg/day
*Assumption: 1/10 of body weight is consumed

( Tanemura et al.
OECD-EDTA-AG 2011-12-12 jk @ Paris unpublished data
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Neurobehavioral
test battery irs biv cell Mol Tox)

Open field Light-dark Elevated plus maze

Fear conditioned | PfépUIse inhibition

Tanemura et al.
OECD-EDTA-AG 2011-12-12 jk @ Paris unpublished data

Current strategy

¢ Continual development of Definitive Testing(s)
— Established/ routinely used methodology
— Additional new methodology

« Mechanistic studies on receptor mediated toxicity/ signal
toxicity
— Stages: developmental and maturation
» new methods for definitive testing
* new methods for screening tests
» to make the in vitro test validation “faster and easier”
— Signaling pathways
* ER (alpha/ beta) + 46
— Genomic/ Non-genomic (phosphorylation: MAP kinase )

* GPR30 (erk, etc)
« Cross Talk: AhR (GR, AR), Wnt

— Mechanisms of “irreversibility/transgeneration”
 Epigenetics (DNA methylation/ Histone modification)
* Non-coding RNAs

OECD-EDTA-AG 2011-12-12 jk @ Paris
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