Shhi T ) T HE, RESHETIVPE (401

HA IO ERRZRORE

45

40

35

30

25

20

15

10

—o— Shh
Smo

—=— Gli3

—# Ptch2

E625 E650 E675 E725 E750 E775 E825 E850 EB875 E925 E950 E975

25

Sihs &+ U v 7iH, REBHETNVYE : ¥4 /08I —

A EE R

- W% JEHRCETBL/6CrSle< 7 A (AART ALY =)
&5—%? YA 7 1s33 2 (Cyclopamine) (LC laboraloriesft)

- B ERE 0, 3, 10 ,30“/ _wng&E#[lo ml/kgBW]
- A=y L | 70 ma/koBWIRE T4 T 2 2 1 0V 2 LT
&5&% ROgs

- 1§¥: 3-5[L

-RNARIY VT = IESOBROS—

RG4T7.25H

FG417.25H

L

HMEREOKRS —98- (oh8 - BIERBME)

-2
o




YAy FAERTERER
—RadET. A EEEOEBESRRELT. 25A TEEYIR—

= (EIREM)

B S (JTIREM)

H

RaghAs
20(n=20)3 ) me/aBW

H

—0—0 mg/kg (n=4)
—&—0 mg/kg (n=4)
40 . ~i- 3 mg/kg (rn=3)
——- 3 mg/kg (n=3)
5 7 10 ma/kg (=)
35 e | 10 mg/kg \
g (n=3) * - 30 mg/kg (n=3)
5 —>6-30 mg/kg YA'_‘
/( (r=3) 4 o e
30 < \ H/
; 3 %\ /
) M/ ‘
20 1 L \ L 2
76 85 95 105 125 145 185 175 75 85 95 105 125 145 165 175 SRS
FEHRRB (1B HI=Y EHREES
ﬁ] nE 1 T:" ) ﬁ] u.ﬁ. 2
=N

° - [ (ne«!x 3 xal) ) (nmxa sotrmlxal) L4l
' 27
HAoO/1\3y AERTERER
—Ra&ET. 25 A EEROTE~REL. 26B THREVIFR—
R g 31 2R
[30mg/kgH AU R/\SY
% 53 IR Fr2sErp1pT]
4
x b ¢
3 )
2 " " .
. TIFEAII_.ZQVl\;f\jkgII_rE:?vg;EOEQEA
i G™G+CAESENE EEC%AOCECZCYG...COIKOVG-GIAB
0 (n=33)(41H) 3 (n=26)(30) 10 (n=22)(3B0) 30(n=26)(3R1) me/keBW
_99_

28




Shhi- 7Y 7, RESHETINVIH : b4 /0/ 22—

B FREE B EITRER

s iﬁ% HERCS57BL/6CrSlew 7 A (HART AT L ¥—)
- BEWME YA 7as/y 3 (Cyclopamine) (LC laboratoriestt)
: &5&& ,30 m/Kng&5#[10 ml/kgBW]

; »l:%ig 170 ma/kaBWES T ¥R 104 2PL I

111

i
«RNAFHIYV 7 = I§90RBIREOS—N

Ma4:7.25R
fe&17. 26 H

e,

HEEORS RNAY>-FY) 249/ 2, 8, 24hrik

HIET ™ A ~DH A 50783230 mg/kg) B ER OB 58D
Ba IR T & = F E BT

TR EHETHEL,

1) EL55MDF|[aE—HMN2LYUXK.

2) t—test COP{EHY0.055 .

3) WA DEHED Hazs  mwhi1.6LYUK

J

-5 2B%fE&: 17 P.S.
-5 sHFfEtE: 23 P.S.
- 524056 % 213 P.S.

-100-

30



NDOSDAMNSTI—

[SERLIBERE ]
1) [ BRI AR S A R S T 2 0 (5
A GANELEEERES
2) [ FEHNT %T.b‘ﬁ%b‘%bh%‘?ﬂiﬁ%ﬁd)ﬁﬁﬁ]
HRTAFBELUVTOREMER RS
3 [in vtm@'ﬁgﬁm@% Al |
it BT EBR RO # H(data basetgEFHEH)

F$&19EJ§J

4) [ FEUNTIEERTIRICE TR ESFRIEME O A]
b2 NIVTORERRE [BRREES MM UERE]

5) [REHEE D]

6) [in vitroMEERZ THOEFHIEME D EHA]

[SERR204EE )
7) [T —3DLEESNIRESHED FHRT—FEE]

EiEEMEMEERER-
ZEMEEMHBRHE L 5— SEH

=y il = BT
A+E B f;f g‘fﬂ
el fE— SR EYF
hig Bz M BT
I_LJE{Z:%ET;’LFJ?

FRfEMAR L 2—- %El%ﬁﬁni
HE #=F

-101-

31

32



BT BRI EN RS (L2 RV AR ERE)
NP EE

ENRREEL R L U 7 — F BT IR ORENT
— ERICBTOEGRYISEET NVEROTARR —

FHEAEE  HE E EYEERLRAELEEFETRZEMENHBRRE S —R

MHREE

BEFRBUIXILT.DNA Fo7 R~/ 7ul LALLM D52 57 —Z D,
deterministic Z2M# & stochastic H.-D epigenetic 78RR DN, /NRIED EER
BT -BRL oD, MriaaP—x U RRA L TEEX SN A& R TG
DEMED FRETEIToT, REEIL, ERBDOMBEEIZERL YT,
TERZ - TER®H BB epigenetic diversity DREEZ ST,

A. BrEEER

AHFZEO B RE, Beyvay /7RI
BT =R A= T DB E R AR R E
B ERFEEZTCC, BEEETHIZLETH
5, ‘

AT LA, 1) BEFOEEICL-
THESND deterministic 72fE#E, 2)FD
FEHLOD probabilistic Z2FH ., AIBAEE DR
EOMEBEERELTORL -BRE -Z{LHDN
BAEBEYHMEERLL TOEBEDOR
I, DB H OFE#RE 52500 THY, &4
JARFDORRIZE > CREEEh Bz L0 o
T TR A R B B RAT FIEO VLD
TH5D,

FITIE, AR EYISEORBBRLRE
WRELTIIARAT HIED R, $BE 12k F
BLRLOBBIIEESIToNDIRTT
deterministic 72 endpoint 24T 230Iz1 L
TR ERABRERERELEBLT S
predictability & EEREE#MEL CHXBHRE | R
HFEL R > TS, AR TIXINSIIH
LT /MRBOEREEVIEL, fBITIEDRE
LEHALNTTHIEE BRELTE -,

B. AL

TIYNT A LD BRI DB T RN E
EEZAV, v URE LT, BAEDEED
B FRBEAOBEEZALMCTHEIIZ, N
WEE, FAUVRX L U B FREEYRY

BEHEMELL, AENBREERCICELRY
HTOD, RUBRMNURE ~DBY R
ZZRL, FOEM R, &M AT 0N,
EMEHMEIZBITABETRIRELORFHR
FEALMIL, BRI LSS~ —T—¢
LT robustness DHAEMBIRF DA
HEORITRIRPH L IEE R LT,

(EE~DOEE)

AR T, BAERIY I ABICERE
FREEH LI 2 DEREMWZERETSHT
T, HEOBEGTFRBAEELL T, &/ R
DEVDE ES > TEKZELRRIZIEEL,
NEATHF RO BEER TAH IO EREE
B L7, ZZTHWOIAEREMI O BRI
DVWTIL, AR RERED, 8z AvasE
WIEFH OO EERE#HEZRITIALIC
BB OB EETAHICE-T-EEHEOREIC
UE R LB OBAOB RIZI-o T, HE
REVM O REZRER OHERD LT R
~DOERBIIEDAIILIZLEEL, ThEe4eH
BNZED AN THIREEDDZLELTVD,

THOLTER R, DR TEVEA FEE P
NEART CETFRETLH Y, TOFTEDEL
MEBELL COENERLE LB LR
FHZBIIABEED L by, FFEEICEFD
FBHOBELETERD W Lo EEMH
\ZEL T, RN TOMLER/ NEE LSRR
BT572L, EDON-BmERIESHZED

-103-




WTHIREZITT K TDOBEFHAREE
L. bo T ERICETHHEET~D
BLEIZER D B #HELTNB, MIARFZRIZIL,
Qe hOBIE TR QHEFH ORE W
SRS a v A LB LT AR
X7 - NRESEITOTREE. @
EAGHE - ZENECBELTEE TSN
S BIE INEEER,

C. WFEitR
T Rald S ML EBBET BT
BRrol BB TRAOTHEIND 2 8.2
TR 2MER L 2IMERDOHEE DE, BEHALM
WLEH &AW, LIELIERAWS AT R
0 s M E BT EIToTEb OB K1 TH D,
ED4L—r b FOBOAL — NI ENENR
ML 2IM DB REHR R THY , W I1LT
RuZ's A CHIF I Nib O ORI ¥
VOERIFZBELER, 2028, A0
2L —r DY 2IMBRESE, 208 2M il
K THHILEDLLT | ENENDOI T Z—
R—= DTN —TFDForurInt) 70T
WAZEITH R EN TW5, kit KE%
DEBTORETRLRY, 2M L 21M #hE
BAREIZ X BT BH O TRV, ZO RS, ABF
FDRRTHD,

Line configuration (2L 5 4 DEET-FIAD
INERIZ R DE
H1DISRFERPBOLNDITHD DD
7. lx DRETFORERE, 4 DTYRIT
BB FRERECIRIC, F—EET%
EFESE T BRE#IEDE, BEFORE
JBAZIZ, 2M BEL 21M BER CREWERL TR
DHEND (BHE) . SHIT, 2M OB REHEED
BEFREL 2IM HOFNIZHETERE
FROREBHBEDOL VN, 5 TR Sk
INTHY, FE TIRETHAIDHRLRLT, 53
THEE 4« OEEOM THHEAEICEEMOZE
ENRTERND, BIH, MEBIZLY, gene
expression (IEFEEEERE O ERT DB

FHOFEL BRBEOEIEEZDILREN
RIREND,

X 1 2M #pé
2IM ED=R
% 5 ThniEEL
[Bye=g:i:5 ] Ao
BiTA<wLfro7
VAR OF
[N=VarR:% -

MBOOEBZTBIETRERS AT 7 AV T
058l

BEREATIZ L E, 83.5%7 contribution &
AT EERE 1component TIXEDT R
T LNRBLIZERY, MEICHEREEN
BN ET Tl ENENOEMTO
EEZELZ L, L, OO component
O 7T iE . B 2 component @ L HIZ
contribution ZMDHDIE 2.4%ZIWE 2V,
oM EH{EEEEE 21IM A E{EEED eigenvector
BEORALIREVERRTOLOL R HSND,
F DA, FE TIRIAVY eigenvector fEDZ3F0
@Kﬁ%%‘?ﬁﬁ‘ component (1.8%) b & EN T
W, ZhE 3 IRIEDDARICERITDHE, 2M
BORBFIREL 2IM BOBETFREBEIL.
# 2component B (}t#h) CToBESHL, 2M BD
FHUIERERAIBEREL | 21M IO EAUTIEEE
MZEHo TIALSAL TV, ZORERIZ. @
—MBHZLDBIDT G 7+ — L TRELI
FERCTH B component (X2 E72BHLOD, 4
BUARZAXIESFBEORE R TH o7 GEHIX
EHE) .
S BIELEE RO

W F D5 BN contribute LT-ELFE2
L, BREBRETEEIBITEE 4« DEs
FOMRESAR L, FED B R—RMZE

-104-



B4 28R T COBBESMOENLRDLN
EREBETOMEEZ . ST THD, 120N
}Z. response to pathologic bacteria X° defense
response to pathogenic bacteria, AV,

positive and/or negative regulation of

inflammation response &% {e S DI KE
YISERIETORBENEGTENL TN,

D. £%&
< AT VAEROENIE. 5. K20L5

IREMROEOETIbIEEST, £ IV
5, FEx ORBELST, BBARY, FERVD
#& JFH) endpoint (RERFHI T RRA M)
ELAEKEYISEEFEE THL. toxicology
endpoint TiE., B & [CFHEIN DRI
BEOHHAIZRBITSE A~ DREFR TDYRY
% predict THEEEZEHEL TV,

8% deterministic endpoint 23#& FAIIZU
ONDORENTBIFEAITINRL, 2
P EZREODIZRI LT, HFED toxicology
endpoint TIZILBHENRZ LD, TelLAILE
DN, xR EET cluster BO
diversity LL CREINDIEMITHD, ZD
diverse L7z cluster BEDFEAT N EE/2 D THD
N, ZZTHLD cluster {KiZ. stochastic
diversity THY, BEEZLIIETIERDHDT
0D, DEVRILERZARVIREL2BIE, £Z
TIXFEIL case THVRMBLHDMEZE->TW
7= h3b 4N 7 (probabilistic) . F7- FEEREI$0%
HARL Th CV EIZ— RIS R T —ED
HEICIR TS (5, EEEDOFIZ, FL
ERIEVIRSNZ RO MESFO., £
7oRR0IR 72 BIE—MRIT CV EIZ/NEL22BE
EZZ2HNTND), ZZTHLMTRDRIE, Z
= CIIHEEFAY normalization BAUIZLIEHEY
BHEMTR, DLARBRIGEWEHER S
ZBRERLIRDDTERRZETDHENIZLTH
B, INEEEICAIL THOI T B0,
unsupervised {2, BT A OBREA RS
FAZ LK autoclassify 7D, KREEER

FRHEPHIURRA

fEHT(SPSS) 72 & D FIEIT LV L LR TH

autoclusterization 35, EW\\ol-FiExE

BIENTFETHD, ZODIZANVDFIEIX.
EOIHRFETHINWEBbnaN, 7ia

7'Z LEENTTZITIE deterministic 72 endpoint D

EATIZEE D DHRETHD,

e

il

Y

K 2 FeiaoPhi ez RR
AV RFREER =V RARA b

E. &

AEEX, ERIYOMKREEBICERELY
T, MEIZHE-S TR O LIS epigenetic
diversity O A&ZBAGINILZ, BiH. 2M
DOB|ETFHEBEL 2IM ORI FHEIHIL, 2M
IO IULLBAIBEEEL | 21IM EDZ IUTIE
BEmZS > TRZML TV,

F. ERAEEFR
ZHELI2,

G. sk
1. R

1) RZE

Li GX, Hirabayashi Y, Yoon BI, Kawasaki Y,
Tsuboi I, Kodama Y, Kurokawa Y, Yodoi J,
Kanno J, Inoue T. Thioredoxin
overexpression in mice, model of

attenuation of oxidative stress, prevents

-105-

S

TVUASE#VH-SGOuUd—+



benzene—induced hemato-lymphoid toxicity

and thymic lymphoma. Exp Hematol
34:1687-1697, 2006.

Yoshida K, Hirabayashi Y, Watanabe F, Sado

T, Inoue T. Caloric restriction prevents
radiation-induced myeloid leukemia in
C3H/HeMs mice and inversely increases
incidence of tumor—free death: implications
in changes in number of hemopoietic

progenitor cells. Exp Hematol 34:274-283,

Inoue T, Yoon Bl, Igarashi K, Kanno J, Yodoi ],

Hirabayashi Y Global Gene—Expression
Profilings of Steady-State Mice Carrying A
Graded Dosage of Trx—Gene Elucidate
Major Principal Gene*Cbmponent for the
ROS-removal and for Trx—Dependent
Anti-Oxidative Stress. 20" IUBMB
International Congress of Biochemistry and
Molecular Biology (2006.6.23) [Kyoto,
Meeting abstract pp 797]

2006. Inoue T: Summary and Future Directions

“Regulation of hematopoiesis”.
2) M -EERE
Corvi R, Ahr HJ, Albertini S, Blakey DH,

Pathophysiology & Molecular Biology of

Hematopoiesis, Malignancy & Radiation

Clerici L, Coecke S, Douglas GR, Gribaldo
L., Groten JP, Haase B, Hamernik K,

Hartung T, Inoue T, Indans I, Maurici D,

Orphanides G, Rembges D, Sansone SA,
Snape JR, Toda E, Tong W, van Delft JH,
Weis B, Schechtman LM. Meeting report:
Validation of toxicogenomics—based test
systems: ECVAM~ICCVAM/NICEATM
considerations for regulatory use. Environ

Health Perspect. 2006;114:420-429.

H E E (2008)F LWVRRDD Rz hrian

D— —RAERRE B —. J Toxicol Sci.
31, app 69-73.

2. FRER

Inoue T: Effect of endocrine disruptors on

health: possible underlying mechanistic
background of low—dose and synergistic
actions. Weybridge+10 Workshop “Impacts
of Endocrine Disrupters (2006. 11.10)
[Helsinki, Finland, Meeting abstract, 7:
2006]

Response “International Symposium in
Memory of Eugene P. Cronkite, M.D.”
(2006.5.12) [Brookhaven National
Laboratory, NY, No abstract]

H. ZnAYRFEERTH #E O iR - BRI (FE
bETe)

-106-

1. BFEE
MLV,

2. ERFRBHE
FULARN,

3. FO
LIV,



MHLW-Toxicosenomes Proseer ror Cuemicar Sarery

November 17, 2006

Toxicogenomics in the Hemopoietic System
(S REEE LW LT — 28 F ik DOREL
—EMRICETEERERYEESETILERALN RS

Tohru Inoue, MD, PhD
Center for Biological Safety & Research
National Institute of Health Sciences

Aim of Research

e

coas /ZHORICHEITS
HW T — AR F AT

I H=ODRETZITL.
HICEIKERT 5%
FERGEZE-TT,. EHET D,

-107-



Introduction

Image of “Toxicogenomics”

a Molecular microscope [/ 987 dx]

[gene-expression microscopy|

Toxicogenomics

Deductive, Diagnostic * AN
& Predictive Scanning &

or Analyzing

Inductive, Analytical

& Mechanistic

Methodologics

To what the transcriptomics exhibits ....
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Epigenetic information
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Pathological endpo N g |
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|

Methodologics

Data analysis for gene expression from multi-
dimension :
Reducing a dimension?

Ex. Least square linear regression
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Methodologics
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Methodologics
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Problematic issue

Blood cells and
stem cell profiling
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Problematic issue

EmErHaCDH R T DRI 32

{ Torptma | Nona | v | Ep mm | Ty
L Ciaies K

Cx32 (360bp)

(>-acUn(RICLP)

3

[ Tempiae | Wome] Ui |5 [ ez | w8 | b1 | e3 et [ o2

—fEaa=—[CR5nb,
ORI 32033H,

Problematic issue
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Expression of Cx32

Fluoreseence intensity (¢-Kit-PE)

Dika st e [
10 ' 10°
Fluorescence intensity (Lincage-PerCP,

P S
10 1
Fluoreseence intensity (Lincage-PerCP)

D

&

- 0
10" 10' 10* 10 10° 10' 10° 0
Fluoreseenes intensiry (Cx32-FITC) Fluorcsecnes intensiry (Cx32-11TC)

—-Question: Does any Cxs
function in the hematopoietic
system?

-Cx32: Only member of connexin
family expressed in the
hematopoietic stem cells

* a lin- ¢-Kit!, hemopoietic stem
cell fraction *, was 106 times
enriched as compared with the

rectangular area in Fig A

A 28.8% of lin- c-kit* HSC
fraction is Cx32-positive.
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Problematic issue

e
stem cell

Problematic issue

Database for the hemopoietic stem cell
-Fractionation of the hemopoietic stem cell-

LT-HSC { 1)
Intermediate Progenitors (v
HSC (i) g ) .
Early Progeniters (iv)  Matre Blood Cells (vii)
7\ )

N "
HEC and Progenitors (i)  Late Prcgenilors (vi)

Arbitrary Unils

Phillips RL, Ernst RE, Brunk B, Ivanova N, Mahan MA, Deanehan JK, Moore KA, Overton GC,
Lemischka IR: Science 288: 1635 1640, 2000
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Methodologics
Strategic computational biology

A. Diversity of gene expression in references:

from each individual animals based on the
stochastic & probabilistic biological process.

B. Biological component analysis:

focusing a weak expression based on
the “computational biology”

C. Pitfall in statistical clustering analysis:
multi-dimensional data-based autoclasis

Today’s talk

Epigenetics in
ageing
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Epigenetics in ageing

Individual differences diverse with aging
- Probabilistic expression profiling

]

NN

C3H/He, male:

Age-related
stochastic and
diverse profiling §

21M-old

Epigenetics in ageing

Individual differences diverse with aging
- Probabilistic expression profiling

Young vs. Old: tree analysis using M430_2 chip

-115-



Epigenetics in ageing

Individual differences diverse with aging
- Probabilistic expression profiling

U74Av2

Epigenetics in ageing

Individual differences diverse with ageing
- Probabilistic expression profiling

p_2/2M vs. 21M (PC2/PC4/PCS5)
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