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Studies for preventing sick building syndrome induced by indoor air pollutants

-Percellome inhalation toxicogenomics analysis in mouse hippocampus for prediction of
neurobehavioral toxicity at a very low human-relevant exposure levels
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Methodology article

"Per cell” normalization method for mRNA measurement by
quantitative PCR and microarrays

Jun Kanno*11, Ken-ichi Aisakit!, Katsuhide Igarashi!, Noriyuki Nakatsu!,
Atsushi Ono!, Yukio Kodama! and Taku Nagao?

Address: 'Division of Cellular and Molecular Toxicology, National Institute of Health Sdences. 1-18-1, Kamiyoga, Setagaya-ku. Tokyo 158-8501,
Japan and ?President. National Institute of Health Sciences, 1-18-1, Kamiyoga, Setagaya-ku, Tokyo 158-8501, Japan

Email: jun Kanno*® - kanno@nihs go jp; Ken-ichi Alsaki - aisaki@nihs.go jp; Katsuhide Igarashi - igarashi@ nihs go jp; Noriyuki Nakatsu - n-
nakatsu@nihs go.jp: Atsushi Ono - Atsushi@nibio.go.jp: Yukio Kodama - kodama@nihs go.jp: Taku Nagao - nagao@nihs go.jp

* Comesponding author  tEqual contributors

Open Access
on line journal: BMC Genomics. 2006 Mar 29;7(1):64
doi: 10.1186/1471-2164-7-64, PMID: 16571132



casr /2HR (R

ORISR TR R)

DNA — mRNA—> T—AAI(ﬁ — ﬂ/ﬁ%ﬁ

@F a4 /= \'73 ,

I \ rESOTOTFAIHR

L4
L4
L4
>

5 (s RE2 - (AR

T'I'I

=EREE

WL, NARIL—T

Vg, EREEICEN BT F B AT aE

(cDNAR A7 LAEM) [ / L fREGESN=CENE RIS %é]
T

ISRy A0 E O IR

AT — H 1
P BN YL - (s SR

= M_' AR
s - = — :‘ Affymetrix

N— S GeneChip

Y MOE430
LEEFORBERICEDN DT FILRINT—IDERE i
KRS - B REAN= X LIZEREMQEBESMET B L




SII—-T—4H
Millefeuille data (MF surface data)

EYEHFREIZOSLLY!

B CBEZICHEETES
Biologist—friendly!

Easy to check data by eyes

cytochrome P4.30 P ; cytochrome P450, Tami
polypeptide 1 polypeptide 1




MARE T

O ko)L 3FF%E

2 Frfe B O] R 2 3R ER HEE 1 H 2 7 )LIRE
AM10:00
(hr) O 24 48 72 120 144 168
by -
6EFEIX 7 HEIRERZER | — FHERES
PMO0:00
(hr) 0 / 24 48 72 120 144 168
mom .-
2 2FFEIx 7 BRIRERZEER | - £ EEE
PMO0:00
(hr) o/ 24 48 72 120 144 168 192

P —|———— I

AR BA 5 5
PM8:00  AMB8:00

12




S\ R FEIRE | BANES S IS RFFRT
A et otk

ERTIE
BIREEDRAIZEY . ETOEMH
45 F % (Idiosyncratic) mRNAL AN )L TRIGLTLYS
DIRFELRLNTLVS -
RIGLE=EEFIZIE.
. - B {EH % (&= 53 FCyr61]
g’i"f‘“’t* LR T
- e el 5EER 1))
® LR o i
BLDEEHDNTULVD KOR™ R CRIAHEIZRYFEE
| -#E B 1) X Ls% [Dbp, Nr1d23F]
/ \
_ / =2HEOEBEEZEZONSTILMNEEIC
A LN TLVS
(B 2]

BEEEORMAZBHOMZEFEMREFICEYESREICERIT>BERBICLOIATEEZE
iEL, RITHRDEGFRBELE T 20O FRMEZHESE

Bl B ICINA PARMEO 22T /SORBI D RIE=>T TN RERBFICEVTEED
BREMFXBRANMFESNGEWNARERFIO FERDILE




B =(2)

SEATHRZE2 :

REHELNILDORILLTILTER, L2 RUNZOIAQR LD

ARAWMAIZEY.,

BIZET
l

9D INY RENRRBF D R ERERID

[ XI#%BA D "] ge 14

ﬂ%d)*ﬁ:’é,ﬁ@w)?e# 2 L13B B F A% (IEG) DFEIR

RILLTILTER

H

O

M

H

FOLU(BEEREEY)

CH, CH, CHgs
)ﬁ/CHZ’ /g\ ’)%
- .., (2

CH,
o-¥T L m-¥ v p-F L

(12-CAFNARLPY) (3-TAFARLEY) (A-TAFARL L)

NSoooaRu Ly

cl
C|/©4/




228FH/B x 7BEIR{ERZEEER

EERZETIL

2 5[ B O] B FFRER
AM10:00
(hr) O 24

I8 D

ofFfEl/ B x 7B MR ERE=EE
PMO0:00

(hr) o,/ 24
g tie

22FFfE/A x 7B R EREEE
PMO0:00

(hr) o/ 24 5

48

B B8R JE B

PM8:00

~~— —”
B

AM8:00

120

MRE | YUILER

144 168
l \
144 168
=

168 192

—

N~___’




O f
~

85 HREOEIRETHEEFE (EGH) O FEIR O HNH

‘

HRILLTILTER 22hr/B x 7H IEG*:immediate early genes
ArC 1418987 at FOS 1423100 a1 D u Sp 1 1448590 a1

e =

Expression
Expression
Expression

dual s
N r4a 1 — N G F |1B505 e J un b 1415899 at Eg r4 1448077 a1
NMLO1 0444 NM.00B416 NM.020506

Expression
Expression
Expression

O R R T~ @

dose

Jun-B oncogene



Fos

Enpl:'ﬂl'ml'l

oSt e, e e M) g
|

=
o

4
Taag,

B ' = p—— L
S L =

'1'-....1--'#----_ " -

Fos

Fos

Expression
ﬂnlnﬁzsz‘aaﬂﬁi :

1423100 at
= Fos

Expression

1423100 at
Fos

ANOZERTT

BEKYINDOUR

BELHIH il

17




AT

) EA I B8 s F (Immediate early gene)hY

HLIRIZEREINS D FAHZ
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Untreated neurons 2-5 min after activity ~45 min after activity
PTEFb
@ TSS TSS
0| | i arc | i | i
m —-..
o QNELF Additional RNA
arcm
&%' GTFS Pol . Pol Il recruitment
Poised for transcription Rapid transcription Sustained transcription
Recruitment of GTFs,
® Pol Il and acquisition
M| TSS of active chromatin marks TSS
w | cox2 TSS[ | ( ¢ ¢!
— - - J - — -
° P
@ C ﬁ
o) '
@ - cox2 mRNA
° «
Not poised for transcription “  Delayed transcription Transcription

wk# & {ANELF (NELF-A. NELF-B. NELF-C/D. NELF-E)H'Pol 1I[Z#E

(Saha RN et al., Nat Neurosci 14: 848-856, 2011)
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Whsc2
[NELFA]

Wolf-Hi
syndrome candidate 2
(human)

Thil oo
[NELFC/D]

TH1-like't
(Drosophila)

Rdbp
[NELFE]

RD RNA-binding protein
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Rapid activity-induced transcription of Arc and
other IEGs relies on poised RNA polymerase |l

Ramendra N Saha!, Erin M Wissink!*, Emma R Bailey"4, Meilan Zhao!, David C Fargo?, Ji-Yeon Hwang!,
Kelly R Daigle', ] Daniel Fenn', Karen Adelman® & Serena M Dudek!
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