TOBEMIE, SAFI 6 mM &4 GEH
DBED 3 {F) . ISP DIdT 7 ¥
(T LRTVL L B)2.2 pg/ml BEMEH
TD, ZORHAEEAL Tau=—F A
BREERLI-LZ5, ECVAM Ofifgn=an=
—TRLERIT 13.3% Th-oid, REEF—
O TIIe{an=— RIS ot
ZORERIY, ECVAM OFIXZ OBzt
UiitEA 5L D L ENTR T B 500
Py 2o TLESTZEERBL TN,
HH— 2%, MG O REETHS,

3T3 MIRIZIT T AD KRR R D EL DM
RENTFTEL T D, EHIZ, BALB/3T3
RO PIZb LD ra - REVIERITH DD
Lw, ¥72b b, &> T BALB/3T3
A31-1-1 FR LB ORI Z 3L CTONB T
REMEbLB DN,

T HERBROFERMD, ECVAM Dl
EEE DR TIIHEN RS2
Bohole, BLEDRERNG, =A7aT7L A
HEIZRBWT, MCA & TPA THLEL, EET
FEOBNEFEMIZOIT 5288,

T, EERMEREAWULEDEE~ A7
BT LAECHITT DR, LD~ &
fakk, BEOTF —FBLETHHILBRER
Shiz,
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FEAFEREMEEME (LFERHEY A7 BRER)
SYHRTSERR S

iEFRE AMER BEMERMEMMEEMER ERBED =R

WhRTEE AER EVERLE

HIREE

AR BaFHRERT =R

BETEEMTEEDER L OB T EEEWE ZE - o~ v AFE
2B B BEFHIEZE(L % GeneChip 12 TEIT L7 RB i BETE
ERBNREEERTBLETRICN LT 74 ~— %55 L. EEM RT-PCR
BIC L MBI EIT o1z, ZDRER. GeneChip F—# L OFHMITE L. &
DRREREBETRAZARE SN, X5, AEMEEEE SRR
LR, 2 0BEFIREALTCRVARBRIEENE O, BRLZE
ﬁ%ﬁﬁ&%@%@%X&U~:Vﬁ@tbmﬁﬁﬁ%5:kﬁb#o

7’:—
—o

A HIZEE®
DEEICR T A BETFESEEDE I
TORBTRALEBTTI DI LITLY,
BEFEECHT 5 A ERED 2 5 =
ALEENTT 5, Elz, {LEMOBLBTE
EWD R =X LERN BB TREAE
fbERRDZLIckD ., ERABFO LD
NERMEEICHT D, A=A LDT
BN 2725 = LR aND, BiETE
ENSNREORE L LTHEESNII W
W, FORHITIES TRV, BETFH
BEEEL L LAY DBETEENE X
7Y —= 7 TEIL, BERRBRREL
THBMESHFF CX 5, GeneChip AV
TEROMITIZ, SRR ETFRIOREIC
B TH D0, BB LOHEMEOMED
b, BETFEEOTFRICE AR T#E
HHU, &2, SEIEREEORN
FiEE L TCOEEMRT-PCR HE~NGHT S
ZEEY, BRI Y= T RERE

ATHZELEAEME LK,

B. HF9EIE
1. RT-PCRIEIZ & Bt

VESEHE F CORBICRIT 5 TROEEGT
EEMREYE. diethylnitrosamine
(DEN), dimethylnitrosamine, ethyl
nitrosourea, dipropylnitrosamine, &
A & LT dimethylbenzo~
anthracene, , ,
dibenzo[a, lpyrene, B LN IEBLETFEE
M8 & LC, ethanol, phenobarbital,
OF 9B E iz, BIETFRIENT D
R, BT EEMEME I HEENCELT
LREBEFEN 4 OB/EF (F D KR LT,
RT-PCR 24T 5 /28 @ primer DFRE 1T o
72o Primer M RMUESBECEEMRLEE
BIZANZE L, Etdiz 2y b
i LTz,

EEH RT-PCR IBICIX, U 7 V¥ 1 L PCR

o-aminoazotoluene,
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$E(8 ABL prism7000 &\, #t@EE L
T Syber Green—1 %o 7= 2-step I TIT
ol bbb, vUAFEL VL
f—& L RNA %> 7V 10 1 g % DNase (Wako
RT grade) THMLEL7-%%, lugDEHWT
High—Capacity cDNA Archive kit (ABD = &
D WERELUREITV cDNA BERE LTz, %
@ 40ng 43 % SYBR Green PCR Master Mix IZ
THELTFRENT T A ~v—% AV CHEIE
L ABI7000 (Z & ¥ 31 DNA % 2 24 DNA
BB A v Z— T — MTBEBE

SYBR Green 1 {TTYTNHA AIET=HT
%, BUBRRO AR 2 7N OB EE b
LR/ALNEX YU TL—va VER T,

&Y TIVOEIBHEEN S DNA B% EE
T5H, TLT, "NURF—V VT BIETFE

L THV /- GAPDH D&% E¥EICHITE 2470,

F L IAETO BB FORBEELHH
REELE,

2. RERSHE DR
eneChip EATICR\WTix, BH—HkE

BOHERNEDE, BETFRAEZIORE
B2 F~% B BT, DEN IS L UVENU (2
LT, UTOBEHOREEZHREL., ¥z
I 1BES IE = o 2%t L C B ERE e
H5%fTo 7,

DEN: 3, 9, 27, 80 mg/kg

ENU: 6, 17, 50, 150 mg/kg

BEH, ARMBLU2 8 AICw TR
JrigZER L, 5L4% % & T TRIsol IR
RIZTHREYR— e Lz, LT, i
L7z h—% /L RNA T, RT-PCRIZ L5
FRAT % AT 272,

3. FEBETFEEMFEEMEZENL

GeneChip fi#4T

ZIVE T GeneChip fEHT Tik, 2 DI
BETEERYEOLE FNTO D
BEHOmTLERHLZ b, &5
BLETEEMWE L L TUTOLEYE B
LT, GeneChip M#AT&ATVY, ZHETD
T LEELT, BEEORVWERT %
BOE L,

MiEfRSE (CCL,) : 1g/ke

Diethylhexyl phthalate (DEHP) : 2g/kg
(C,HCL,) : 1g/kg

FRBEEBIZCIHSED~-w T AICHE
EIREREPN 5 21TV, 4 FEfTE & 20 Befilfe
(v ALY ATz U, RNA #hiH %17
7,

PUF, BIBILHE- T GeneChip T & HER
FREMENEIToTe, ZOBEEONET
—HF %, TRETIERINEZ 9{LEHO
F—F LY THEEN TV, BETE
EMME ISR RB AL (R TRET
BE SHBORI-PCRIZECELDAZ Y —=
T DD DEMERET L L.

trichloro ethyrene

(fGEEE~DELE)

B4 MBI DT> Tk, FREEER
DEER 72 UIXSEHEBLF: 72 B8
FEDDIRNFEE WD Lo, ARF
GERT OO SEBRBIIAR U TR MR I e
L7 SE1T> TR0 . MUBFEHRILE D
EFNABERR & 2o TNV,

C. WrouRER

1. RT-PCRIZ & % GneChip 7— ¥ OFHM
DFETR

RIAEEEE COMTORE, BiaTESHE
WERRN BRI RETFREMEB L.,
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# LIIR LEBETR LT, BEFES
BEHRE L LI RT-PRAD TS S5—v—%
Primer3 &¢WS 7 U —DF 254V T b
DT ERAWTITok, OB, £774
+—® Tm fEIX 60°CIZHIZ D L ST LT,

R LTI e—F AT, FiZB
MUTFEREFEZEEIMEDOY T b
& TR &R RT-PCR RUSIZ & B #2147
VY, N RAF— BV BIRT GAPDH DOFEEL
BT/ —~v714 A% (GAPDHEETF D
GeneChip TOF —# & 1 1Z577).,
GeneChip CHELN/ZT —F & DR 1T
7o W ONDBIBTFIZONTELNET
— X OFIER 2 TR,

2. RT-PCR (T X 2 AERIGHEDOREET
ZIE TOD GeneChip % - 7= f@AT Tl

BH—OHEBEOARLPANTW N2,

BRI BT 27— Z i3 T
o, £ZTC, DEN & ENUIZEEL T, Zh

THAREBZREL TV RIREZITV,

BEFREEIOAERSEEKRITT 27
¥, GeneChip DHEFR X v BN L= EEFEE
DWW, M RS T, W
PV TEALE, ABEE28HD2
RaBE L AFEE O RE L7 b— %L RNA
Zfo T RT-PCR 2 L 2 HEEBDOE(L & 1F
L7,

MET HEEAER Y ha— It B
FHEBEDLLE, GAPDH BGFDORHAELY
) —=TA4A XL TEH LERREEZR 3R
T, —BEBEFIAILT2EHEDOT T4 ~—
Ty MEERFLTWADOT, EAMIC2HE
HTEODOTF—ARELNTHEN, WED
FHEIXIEEICB o7,

ZDRMPT, HICEEPRE LS EhW

REFBERRONERET & LT, Bte2,
Cengl, p21, Dscrl, Gadd45b, Gdf15, Jun,
Cyp210hA, Isg201 2 ERELNT-, “hd
i WTRLRBE LA 2R TELFTHY,
BB T 5 BIETFICHARTRIGHEN B
Mhol, b, 4FFHBOT —F L
LT, 28 HBTIEAHLE LTEP/NE
L BENRLLIZESTWAZ LD
7o T2 L. —E p2l BFO L ST, K
RELTHRALRZRTELBTFOADNI,

3. EBETEEEME BN L= BT
INE TCOTICBWCIL, IEEETFE
EHMEL LT, T8 )~k T =) A
NEF— DB FANTOZR, R L
WIHBLRND, KV ESMOHIEETE
BIRT A7 0i2id, X BILIEEBETFEEMN
MEOEEESCTHLERLB EE X, Bt
&M & LT, CCl,, CHCl,, DEHP % iBA0
LT, ®E% 4B 2 0BT B OfFigUC
BT HBETHRIE, 6k L RRIC
GeneChip & F W CRENT 21T o 7=,
PERFANT, BEERIREL TIRTFE L7 B,
BERIE BKIEEZ VT, REOBL L&
fRFEBRL, EBEEOFWEOZY R L
LeONKATH S, IFBEFEEEDE
OEME &bz, BETEEEWEORT
REB BRI BETIZ. I —Hort
Rof, £Z T, M5IRT LI, B
FEEEDERREOMIC, BT — 7K,
B A (BETEEMHWE) . BB,
Intensity @ T-test, 2> b —LDEH
DE, arhe—LORBRE, PoBNE
ETHT—AHEVOIERIZBELT, Th
5 BEEREm AT, RISRLEZL D9 72
FHEEDOTZ— R ENTDZ iz, &
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BT ORI L THRAEIT T, 0
R, B AR L ORBED 2R TEE
T L LTEBREBLBEFE2EIITTRT,
FE TR LEEEBETT, fiEL I8
BFTHY., BERADLDITITES L TR
ENZBBETFREEENTNEN, 5H
FOBIN B BT HELEEhE (H
CBETAIX. B> u—T&y Mok
TEHLD),

TORERETTIC, X BICEET DRSS
HMBE LT, BB RA T Y —=2 F 5
BEFL LT, EXRIORLEBETRE
MU7, E5IZ, GeneChip F—F LV, 3
REOR DR VEBETEHR. 2hb
D5 LB BEBEOE N> b D%,
RT-PCR EBRIZISIT 2 BMOMEANT A ¥
—V U IEBEFEME L, HEZ LD
BETICETI T4 ~—%%3. AP
THY, ZRETREBELNTHE YT
ZITIZ, T b DOFHE%Z RT-PCR 26> T
IROTETHD,

D. &g

GeneChip 7 — & Off#TIL. MEEHICER
FREABEZRIBCTE BIEFICHED2FIE
Thsd, BHLTIRARBISCEYEA
DGFHIZBELT, X5 B EFNF—
& LTEWTO D 3R 05 5 2 0WFEITIE,
TRTCOBBTFOEBEDOFNLBERER
FREBIRT S - LREECH S, Thb
b, KEOREBAT—FZOmnt, BEYET
LIENT%1T O ECEERT —F BHRVET
BEF =B = FOEENRKEITHS,

—FT, BREHIBER - T, HiEN-
BEWIRA T U2 T % AT D T2 DITIE,

TRT IS LI BRI ICHE S 2 L 133

BNTL, F—F v beR-T, L0EE
REECORBRNERL RS, Z0L5 7%
EZFHDY L, B ITHHI D GeneChip F—
ZINLBBEFEEMDA Y V- I
BTHD, ThbLEBERTESEDEICS
BERICRBEOEMT HRETEHEZER L,
INBEOBETIZXNL, vf 7T AL
e U, BEMOEEEOBOFETH
% E&M RT-PCR IEZ AV, BETFHRBEE/
ZIT,

£, TR D GeneChip 7— & & D ELERIZ
BT, HEMBVEERMEERTTE LD
W2, FBBULLDOfEE L TiE, RT-PCR DFHRE
VERE b, ZIIRERERH S h T
HE 5T FvTRRITEEAT, RT-PCR E
BRI v —7 ofaf/ E ORERE X I
Ly BAFIv I Lo PBIENT LIcE
ET 5 LB, L 0RESEENEVKRE
MABETHDEFEAD, IbIZ, v(7 1
T v A BAWERRT, R Te—7
DYERANA 7 VIZET 5 R A HEH O
M2 23 2 DICxt L, RT-PCR TiX, ZKHERH
TREMNMELND LWVWIFE LD B, Fim.
—RIICe A 7 a T LA DF—F B,
RT-PCR DFERCRIEESND L5, LvTF
— X DOEFEERENEE L, BEESSE
<. BEBETFEIRONAHGAITIE.
RT-PCR % W HHER K D BN FETH
VAl

Wi, AEZHN<EE L. DEN & ENU
W OWTERIEFREDHERGME
RT-PCR % ff o TR IRES LT, 2 DR,
%< OBEFICBE LT, Eh i AEMES
HERFEONT, BT, RKISHEOKRE D o7z
p21 72 Y OBEFICEAL TIE, EAEET
EBRBOBN, ZhbDOBEFEHEL
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TAHZEIZEY, IVEAEORBICL -
THRIGFEEEI B T & 2 FREEIUR
SIhiz, ¥, 295 LEBOWELERTE
BEFICBELTIZ, 28 AL THEL
WEBO b, LB, KWWY o7 x
A LTI N—TEDLEMENRH D, BIFE
LEBRE L2T TR L2 WEEItBNT
b, B TH D AREENRR I N,

AR L 28 HBOT— X B LR LT
BE. BEICBOTEEICEIEN /NI
T EWPMBD, Tk, RENBEERS
L2 lE L2 b, SEBETESHE
WEIZHBICET S L LTRIIN-EE
Fizix, THENCER LR RSB FESS D
ZLERBLTWS, 28 AL W7
U7 8ALE, RBIRE 2 EfDNOHE
FHEOEAERZ LD &35 BN TEIEN
7oA, BB & L CIddtid L= b
ZoTWBOTHIUE, T TICEEBETESE
WOFEIHPDLLT, FBEWEL LTH
BOEBBREINDZ LITRD, TOT
D, 28 BB OEMDBEN OREDBIETE
EMERBRTAEBELNEEIONRD
2, WL ONDOBEBEFOEIZ DN TIL,
BRE LTERRONDLORBY ., Th
ORBREDOBITHEELRRTE LML D
ZHEBRMBEE -5,

wIZ, ZhETOBRNTREFEFEE
ATYEICIEE L TRk T o B TR R
R LT=bIThHE0, FERBETEEEOY
BB 2{LAH UrACTE LS, HEMD
H TR+ THotn, T T, Bzl
ERETFEEMED 3EWEINZ.,
GeneChip fEATZ2ITH Z &iIC LV, ZHET
DFERERE L THWMEMEL ORI L
fTolc, ZOB BANPFEREICELTSE

BFOBPUEL LT, BEBREITKFELE
B DR BEKER R DRERO %Rk
LTHWE,

IO LTCEBIEIN=BETOEERD &
B4R T L2047 L BETFEENEY
ERBmObI ik, LA ) —
ROMEALRE & o IR T EEEME
DHFBENZ ERbNd, Zhid, 2hbd
OFREENLHBRIE N & &, — R
wHEE UTIREABEN TV 2 FE X
BRLTWBEEBXDND,

HFHEENHBRNPDI A NT T LE
BE. R2ITT X ICEBEEOEVERR
FR®EINEZ OO, BETEEEYMED
BT HREEBETFIEID 2L, ZL0BEE
FILEEETEEEMEIC L > THHREAN
BT 62 hbhs, 22T, LVEE
HERE < BEFEFEO TRNCE L OER
FEBRT DD, MR LEE I %
BERZZE LT, FEBBTFOERREIT-
7o RERMIT, BELETFT—ZEKICxT 3
BETEEHHEORIEE LT, E,
EERIL, BONTz Ratio DEHHENLE
U T-test DAL, intensity DT —F %
T, BEFEEREOREICL S 2HET
DHEBEZEZRHNICGHEL/ETH D,
LICEERERE LT, £EEBETFO=2 b
H— IR ARBEOREE L BELEZR
L7z, Bl ZIE AT A ¥ — v FRBIEFIE.
FRaEsay ba—L UL TEENT A
e, HELLTTE SRV, F2, Bk
DREVEET TS, a2 ba—/LOFER
BREN/PNINHOIX, BEENMENE LD
{ZRT-PCRIEIC R D BELV, ZhHOD
BRICE LT, £8LEN 5 BFEOFHE 21T
WV, IHICEERICKICORT X RERMNT
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LR, BROCEBETFOBRAET-
Tro TORER, EALCT v 7 SN BETF
2B 5 GeneChip 7—F HREH LD
NRKA4THDE, ZIZ T, LELICE~E
BHELWVWIRTHEEDLIHOD, BETEE
HHE~DOREMITE . TOFEMENRY
HTED, BROBEN-EBEBETEEI
TR, BRAD LD, BIEO 9LEH
I R DB CTHBIRS NI b DBLD,
Tl EREET L EBRENT, Th
bDH, EHINSERETLLT
1700037B15Rik & 5830413E08Rik 232815 &
nd, Zhbix, DENE7 25— a»n
72< . RIKEN @ ID MW TWBETFTH
R, DR L BFEED H 5 BET
LLTENREN, Dditd
(DNA-damage—inducible transcript 4) B
L TNDdit4]l (DNA-damage-inducible
transcript 4 like) & L T4 Shiz,
Ddit4 #Ef=FIZBEIZ REDD1 5 X U8 RTP8O1
L LTHBNAEETF T, pb3 3 L1 p53
CRBEFEDY —7 v b & LT, p63 OF
HBREOHIENC b - Tnd L & bic
(Ellisen et al., 2002) 7 -F/ALEFITH
BAFNVAZ ANV VER, BRIZED .,
CCAAT/Enhancer Binding Protein /" U7z
APMVARARE L LTZOEGFRHBEIN
HIENHREEZN TS (Lin et al.,
2005), &5z, {EMHEIRL Y 'L (BPDE)
ThIVATx—LLIMRT, Y77
7varNAT YT B—Ta L HEICED
B Sh @R EE LT L L THRES
NTW3 (Anetal., 2005, ZDLHiz,
 AEERLUZEEFE. BEFHESICHL
TRBEWOBEF THAIBEENRE L,
WCEET /5 —va rDRDTOWRWEER

FOBBEOHRAICLEERFINS L 25
Thas,

SBEFTIENMUEBRTFEE D,
GeneChip 7 — % OB EM & HERIGHEDOR
Fnd, FAMEOENEEFERD AR,
BRI BETEEERA 7 Y —= T RE
ERETELTHRETATETHD, TL
T, RDAT v L LTIhLERUEE
BFOF AL FTMT5 BT, i@
IBFEEN/IFRETFEEEYEOE Y b
%3ROV, RT-PCR ¥EIC & B AT T E O

CENLS BVWANTH LI EEIET D TE

ThH5D,

E. i

GeneChip % iV Ve B T-REFHTIZ LY |
BT HEENMEIC SRR~ 8B
FERIT B2 LN TE R, 2L DEEFIC
X457 T A v—EFEF LEER RT-PCR £%
FIWTCRIZ TR AT LT R
GeneChip 7—4& LFBEEMDH BT —F BB D
na & Lbhic, KYBERBREATRETH-
T E7n, AEBRSERAIER, £< 08k
FIZEL TROARRUSERA b, BHR Lz
BIETOFRMEISRENE, F, TEI0%EL
DIV KREDPLZIE LY ABITEREHREN
BA I T TORTHBENTHD Z & DR
Eniz, a5, IERETEEEIMEEINZ
7z GeneChip 7— & DEAATIZ XV . Fri=7afE
HELTEER UL, 41 RT-PCR & AV ok
FHZ LD, Zh S OHLERIEHNER T 58
BT EHEESEDTETHD,

K AERFEIE B AR A BRI WS =D
FeSab ) I 7 ZIEFERGRE LCiThh, £
W ELTRSHEBEAD 5 2 [T 15\ 2 720,
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S,

7238

EIRU

ip AL D

% 1 GeneCh

23 heat shock protein 1

24 insulin-|

1 acetyl-Coenzyme A carboxylase beta

like growth factor binding protein 1

2 B-cell translocation gene 2, anti—proliferative

3 Bcl2-associated X protein

25 Jun oncogene
26 low dens

ty lipoprotein receptor-related protein 1

4 CCRA4 carbon catabolite repression 4-like (S. cerevisiae)

locus A

28 Mus musculus, clone IMAGE:3493956, mRNA,

27 lymphocyte antigen 6 complex,
29 phosphomannomutase 1

5 cerebellum postnatal development associated protein 2

6 cyclin G1

partial ¢

7 cyclin—dependent kinase inhibitor 1A (P21)

family A, member 3

like domain

homology—

hosphatase 1
tyrosine phosphatase,

33 RIKEN cDNA 1300007C21 gene

n

30 pleckstri

8 cytochrome P450, 1al, aromatic compound inducible

. regulatory (inhibitor) subunit 3

in pl

31 prote
32 prote

9 cytochrome P450, 1a2, aromatic compound inducible

10 cytochrome P450, 2b10, phenobarbitol inducible,

11 cytochrome P450, 2b20
12 cytochrome P450, 4a10

receptor type, D

in

type b

34 RIKEN cDNA 1700037815 gene

35 RIKEN cDNA 1810073K19 gene

13 cytosolic acyl-CoA thioesterase 1

36 RIKEN cDNA 2700083806 gene
37 RIKEN cDNA 4930542G03 gene
38 RIKEN cDNA 4933425F03 gene

39 RIKEN cDNA B1300551.10 gene

14 Down syndrome critical region homolog 1 (human)

15 epidermal growth factor receptor
16 epoxide hydrolase 1, microsomal

17 fatty acid binding protein 5, epidermal

40 serum/glucocorticoid regulated kinase

18 glutamate—ammonia ligase (glutamine synthase)

19 glutathione S—transferase, mu 3

4]

41 stress induced protei

20 growth arrest and DNA-damage—inducible 45 beta

42 transformed mouse 3T3 cell doublg minute 2

43 tubulin

beta 2

inducible 45 gamma 8

21 growth arrest and DNA-damage-i
22 growth differentiation factor 15
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Score Gene Description
up 32 BC005512 similar to BG005512 protein /// hypothetical LOC432650
32 Ly8a lymphocyte antigen 6 complex, locus A
29 Pppir3c protein phosphatase 1, regulatory (inhibitor) subunit 3C
28 Phldad pleckstrin homology-like domain, family A, member 3
27 Gsta2 glutathione S—transferase, alpha 2 (Y¢2)
27 Cdknla cyclin—dependent kinase inhibitor 1A (P21)
27 GCeng cyclin G1
27 Ceng cyclin G1
28 Ceng cyclin G1
28 Rbx1 ring-box 1
25 Sds serine dehydratase
25 Pppirde protein phosphatase 1, regulatory (inhibitor) subunit 3C
25 Fkbp5 FK506 binding protein 5
25 Al487657 zinc finger and BTB domain containing 16
25 BM122014 Mus musculus, clone IMAGE:5050186, mRNA, partial cds
25 Al467657 zing finger and BTB domain containing 16
24 Stinp transformation related protein 53 inducible nuclear protein 1
23 Eva epithelial V-like antigen 1
24 BB794742 -
24 Mbi2 mannose binding lectin (C)
24 AW763751 similar to BCG0O05512 protein /// hypothetical LOC432650
24 Siat9 ST3 beta—galactoside alpha—2,3-sialyltransferase 5
23 2700083B06Rik interferon stimulated exonuclease gene 20-like 1
23 1700037B15Rik DNA-damage—inducible transcript 4-like
23 Sultn sulfotransferase family 1D, member 1
23 2700083B06Rik interferon stimulated exonuclease gene 20-like 1
22 Lpint lipin 1
22 Sphk2 D site albumin promoter binding protein
22 Bhthb2 basic helix-loop-helix domain containing, class B2
22 MGC28623 RIKEN cDNA 4930542G03 gene
22 Hbb-bh1 metastasis suppressor 1
22 Herpudl homocysteine—inducible, ubiquitin~like domain member 1
21 Bax Bcl2-associated X protein
21 Serpinadn serine {or cysteine) proteinase inhibitor, clade A, member 3N
21 Ephx1 epoxide hydrolase 1, microsomal
21 3300001H21 Rik RIKEN ¢DNA 3300001H21 gene /// UbiE-YGHL1 fusion protein
21 Nfe2l2 nuclear factor, erythroid derived 2, like 2
21 Mknk2 MAP kinase-interacting serine/threonine kinase 2
21 1300007C21Rik similar to Retrovirus~related POL polyprotein (Endonuclease)
21 Rps8 ribosomal protein S8
21 cD151 CD151 antigen
20 Lpini lipin 1
20 Len2 lipocalin 2
20 Al467657 -—=
20 58304 13E08Rik DNA-damage—inducible transcript 4
20 Ppp2ria protein phosphatase 2 (formerly 2A), regulatory subunit A (PR 65)
Down 3t Igfbp1 insulin-like growth factor binding protein 1

20 Htr1b 5-hydroxytryptamine (serotonin) receptor 1B
30 Nono non-POU-domain—containing, octamer binding protein
27 Gadd4bg growth arrest and DNA-damage-inducible 45 gamma
2§ Nrp neuropilin 1
25 Lpl fipoprotein lipase
24 Nip neuropilin 1
24 Phidat pleckstrin homology-like domain, family A, member 1
24 Fabph fatty acid binding protein 5, epidermal
24 F5 coagulation factor V
23 Diot deicdinase, iodothyronine, type |
23 Egfe epidermal growth factor receptor
23 2810439F02Rik RIKEN cDNA 2810439F02 gene
22 Cypdald cytochrome P450, family 4, subfamily a, polypeptide 14
21 Acach acetyl~Coenzyme A carboxylase beta
21 Tefbtid transforming growth factor beta 1 induced transcript 4
21 Hamp hepcidin antimicrobial peptide 2
2t Rps24 ribosomal protein S24
21 2210408B16Rik acetoacetyl-CoA synthetase
20 Hhex hematopoistically expressed homeobox
20 Srebfi sterol regulatory element binding factor 1
28 MGC36662 3-hydroxy-3-methylglutaryl-Coenzyme A synthase 1
24 Cp ceruloplasmin
20 Gins glutamate-ammonia ligase {glutamine synthase)
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Gene Description
Up BGC005512 similar to BC005512 protein /// hypothetical LOG432650
Ly6a lymphocyte antigen 6 complex, locus A
Gsta2 glutathione S—transferase, alpha 2 (Yc2)
Rbx1 ring=box 1
Sds serine dehydratase
Eva epithelial V-like antigen 1
BB794742 -
Mbi2 mannose binding lectin (C)
Siat9 ST3 beta—galactoside alpha—2,3-sialyltransferase 5
Sultn sulfotransferase family 1D, member 1
Bhlhb2 basic helix—loop~helix domain containing, class B2
Hbb-bhi metastasis suppressor 1
1300007C21Rik  similar to Retrovirus-related POL polyprotein (Endonuclease)
Al467657 - :
Gstm3 glutathione S—transferase, mu 3
Down Htrib 5-hydroxytryptamine (serotonin) receptor 1B
Nono non—-POU-domain—containing, octamer binding protein
Hamp hepcidin antimicrobial peptide 2
2210408B16Rik  acetoacetyl-CoA synthetase
Hhex hematopoietically expressed homeobox
A630059D12 Rik calcium/calmodulin—dependent protein kinase ID
3000002J10Rik

protein tyrosine phosphatase, receptor type, D
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Nagao T. PCR and microarrays. print)
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Measurements in Gene Expression
Data.
Watanabe Y, Kokubo H, Activation of Notchl signaling in Development 133 {1625-1634 | 2006
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M, Hirose A, Kamata E. toxicity screening test of basic rubber |Toxicol. ahead of
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system.
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Abstract

Background: Transcriptome data from quantitative PCR (Q-PCR) and DNA microarrays are
typically obtained from a fixed amount of RNA collected per sample. Therefore, variations in tissue
cellularity and RNA yield across samples in an experimental series compromise accurate
determination of the absolute level of each mRNA species per cell in any sample. Since mRNAs are
copied from genomic DNA, the simplest way to express mRNA fevel would be as copy number
per template DNA, or more practically, as copy number per cell.

Results: Here we report 2 method (designated the "Percellome” method) for normalizing the
expression of mMRNA values in biological samples. It provides a "per cell" readout in mRNA copy
number and is applicable to both quantitative PCR (Q-PCR) and DNA microarray studies. The
genomic DNA content of each sample homogenate was measured from a small aliquot to derive
the number of cells in the sample. A cocktail of five external spike RNAs admixed in a dose-graded
manner (dose-graded spike cocktail; GSC) was prepared and added to each homogenate in
proportion to its DNA content. In this way, the spike mRNAs represented absolute copy numbers
per cell in the sample. The signals from the five spike mRNAs were used as a dose-response
standard curve for each sample, enabling us to convert all the signals measured to copy numbers
per cell in an expression profile-independent manner. A series of samples was measured by Q-PCR
and Affymetrix GeneChip microarrays using this Percellome method, and the results showed up to
90 % concordance.

Conclusion: Percellome data can be compared directly among samples and among different
studies, and between different platforms, without further normalization. Therefore, "percellome”
normalization can serve as a standard method for exchanging and comparing data across different
platforms and among different laboratories.

Background samples generated in the same laboratory using a single
Normalization of gene expression data between different  platform, andfor generated in different geographical
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Dose-response linearity check by LBM. Dose-response linearity of the Affymetrix GeneChip by the LBM (liver-brain mix)
sample set. Five samples, i.e. mixtures of mouse liver and brain at ratios of 100:0, 75:25, 50:50, 25:75 and 0:100, were spiked
with GSC and measured by Affymetrix GeneChips Mouse430-2. Signals were normalized by the Percellome method as
described in the text. Line graphs are in (a) copy numbers and (b) ratio to 50:50 sample for the top 1,000 probe sets with coef-
ficient of correlation (R?) closest to | among those having | copy or more per cell in the 50:50 sample (19,979 probe sets out
of 45,101). The number of probe sets with R2> 0.950 was 8,655, and R2> 0.900 was 11,719.

regions using multiple platforms, is central to the estab-
lishment of a reliable reference database for toxicogenom-
ics and pharmacogenomics. Transforming expression data
into a "per cell* database is an effective way of normaliz-
ing expression data across samples and platforms. How-
ever, transcriptome data from the quantitative PCR (Q-
PCR) and DNA microarray analyses currently deposited in
the database are related to a fixed amount of RNA col-
lected per sample. Variations in RNA yield across samples
in an experimental series compromise accurate determi-
nation of the absolute level of each mRNA species per cell
in any sample. Normalization against housekeeping
genes for PCRs, and global normalization of ratiometric
data for microarrays, is typically performed to account for
this informational loss. Additional methods, such as the
use of external mRNA spikes, reportedly improve the
quality of data from microarray systems. For example,
Holstege et al. [1] described a spike method against total
RNA, based on their finding that the yields of total RNA
from wild type and mutant cells were very similar. Hill et
al. {2] reported a spike method against total RNA for nor-
malizing hybridization data such that the sensitivities of
individual arrays could be compared. Lee et al. [3] demon-
strated that "housekeeping genes" cannot be used as a ref-

erence control, and van de Peppel et al. [4] described a
normalization method of mRNA against total RNA using
an external spike mixture. To achieve satisfactory perform-
ance they used multiple graded doses of external spikes,
covering a wide range of expression, in order to align the
ratiometric data by Lowess normalization [5]. Hekstra et
al. [6] presented a method for calculating the final cRNA
concentration in a hybridization solution. Sterrenburg et
al. [7] and Dudley et al. [8] reported the use of common
reference control samples for two-color microarray analy-
ses of the human and yeast genomes, respectively. These
are pools of antisense oligo sequences against all sense
oligos present on the microarray. Instead of antisense oli-
gos, Talaat et al. [9] used genomic DNA as a common ref-
erence control in studies of E. coli. Statistical approaches
have been proposed for ratiometric data to improve inter-
microarray variations, especially of non-linear relations
[10]. However, because control samples may differ among
studies, ratiometric data cannot easily be compared across
multiple studies unless a common reference, such as a
mixture of all antisense counterparts of spotted sense
sequences is used [7-9]. Nevertheless, as long as the nor-
malization is calibrated to total RNA, variations in total
RNA profile cannot be effectively cancelled out. Although
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