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Titration curves of rabbit polyclonal antibodies against 1,4-NQ (C and D) following
purification of anti-1,4-NQ by Protein A-Sepharose CL-4B and KLH-Affi-Gel 15 column
chromatographies (A and B).

A. The antiserum (0.6 g) was loaded on a Protein A-Sepharose CL-4B column (6.6 cm x 1.2
cm i.d.) and washed with 20 mM potassium phosphate buffer (pH 7.2)-1.5 M NaCl and then
0.1 M glycine-HCI (pH 3). Up to 5 ml per fraction of IgG fractions 30-37 were collected. The
IgG fractions were neutralized immediately by 0.5 ml of 1 M Tris-HCI1 (pH 8). B. The IgG
fraction (1 mg) was loaded on a KLH-Affi-Gel 15 column (4 cm X 0.7 cm i.d.) and circulated
at 4°C for 12 hr. Then, the column was washed with TTBS (anti-1,4-NQ fraction, No. 1-3) and
0.1 M glycine-HCI (pH 3) (anti-KLLH fraction, No. 13-14). Up to 1.5 ml per fraction were
collected. C. The titer of the IgG fraction (5 mg/ml) was determined by measuring the binding
of serial dilutions of IgG (1/100 to 1/25600) to plates coated with native KLH (e) or
1,4-NQ-KLH (mw). D. The titer of the anti-1,4-NQ fraction (1 mg/ml) was determined by
measuring the binding of serial dilutions of anti-1,4-NQ antibody (1/100 to 1/25600) to plates
coated with native KLH (e) or 1,4-NQ-KLH (=m).
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Cross-reactivity of the polyclonal antibody against 1,4-NQ with aromatic hydrocarbon
quinones.

A. Structures of aromatic hydrocarbon quinones: 1, 1,4-benzoquinone; 2, TBQ; 3, 1,2-NQ; 4,
B-lapachone; 5, 1,4-NQ; 6, 5-hydroxy-1,4-NQ; 7, 5,8-dihydroxy-1,4-NQ; 8,
2-methyl-1,4-NQ; 9, 2-anillino-1,4-NQ. B. Dot blot analysis. The S9 (0.1 mg/ml) was
incubated with each aromatic hydrocarbon quinone (10 pM) for 30 min at 25°C in 0.1 M
Tris-HCI, pH 7.5. Anti-1,2-NQ antibody was prepared as reported previously (Miura and
Kumagai, 2010).
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D 3 4 5 6 P 7 g 9 10
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220
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» cBB
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304
20
DMSO 10uM 1,4-NQ

Two-dimensional SDS-PAGE of cellular proteins from A431 cells exposed to 1,4-NQ.

A431 cells were exposed to DMSO (A and C) or 10 uM 1,4-NQ (B and D) for 1 hr. Cell
lysates (60 pg) were subjected to isoelectric focusing on Immobiline DryStrip pH 3-10, and
then separated by SDS-PAGE. These gels were immunoblotted with anti-1,4-NQ (upper) and
stained with CBB stain (lower). Numbered arrows indicate proteins that were subjected to

tryptic digestion followed by nanoUPLC-MS/MS analysis, as shown in Table 1.
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IP: HSF1 Input
1,4NQ (M) 0 5 20 , s
IB: HSP9O | S =y

IB: HSF1

X 5 Disruption of HSP90 and HSF1 interaction by 1,4-NQ exposure in A431 cells.
A431 cells were treated with 1,4-NQ for 1 h, then lysed by modified RIPA buffer with

protease inhibitor cocktail. Immunoprecipitation was performed by using HSF1 specific

antibody with Dynabeads.
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v
s S 5 uM 1,4-NQ 20 uM 1,4-NQ
Time(h) 12 12 051 2 4 8 12 051 2 4 8 12

HSF1

LaminB

X 6 Nuclear translocation of HSF1 induced by 1,4-NQ in A431 cells.
A431 cells were treated with 1,4-NQ (5 uM or 10 uM) for the indicated times, the nuclear

was extracted then analyzed by immunoblotting. PMA (1 uM) was used as a positive control.
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A siCont. siHSF1 120.0

& siControl
% siHSF1

HSF1 100.0

Actin 80.0

60.0

40.0
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Cell viability (% of control)

0.0

0 10 15 20 25 30
1,4-NQ (M)

X 7 HSF1 knockdown increased 1,4-NQ toxicity in A431 cells.
A. A431 cells were transfected with control or HSF1 siRNA for 72 h. B. Control or HSF1
siRNA-transfeted cells (72 h) were exposed to 1,4-NQ (10, 15, 20, 25, 30 uM) for 24 h, after
that cell viability was measured by MTT assay.
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BV BRIZEMEEMEIS (L2WE ) X T HIRER)
TEHREE

REEFRD DI E N2 BREBRLEVM OXERBEIER CRIFEZIBIRE L T2 U X 77

KIEFD DAY B EREEERIEEY ORE KR CREFMICET 2015

FoiaE wE BA EUEEREMEEMA EEEELE B-2E
bsEin /& W BT EERmEAEEMRT AEEE RN F—=
WsEim/E BS b EiERSEMEENAR EREECER F-=

EREE: RERAMD SDZAREFANT AERTHEREL U THEENS SVOC DEEH
FHISF7E & LT Micro-Chamber/Thermal Extractor (u-CTE) 1 & % FEGREBIEZ L L, 1—
N b 12 BRICDWT SVOC 25 YIEDOMBGEEZRIE LTz, ZOER, TXIB, Tributyl
Phosphate, Tris(2-chloroisopropyl) Phosphate [z UF Bis(2-ethylhexyl) Phthalate @ 4 {L&¥icD
WTH—RY b SDBEEMNED 5N, TNE5DHT TXIB & Tributyl Phosphate [$3E1C A
ARE & LT, Tris(2-chloroisopropyl) Phosphate & Bis(2-ethylhexyl) Phthalate I DU N T IXAER T
MMIERRE L THEENSIHEE NS T EMELMNCR - 7,

AL CHELL LTz p-CTE I X % SVOC DIREGRERE T, A AR E U TERNRERICHEL
ENTZDEXEDIRRET., H B WVIITFER FIRMBEICIE LI RETRSEREINSA]
BEMEDE Fraction & BB DI FENEIT L 72141C Hand-to-Mouth 1TE)5°/ N7 A X A b
DOEBIC X ZRRORE. U CICERITEMIC X 2REREOIREED B fraction 2735
UTHEIT 2T EDFIRETH %, SKIE. TNTNORRICKZBEEY TV A Z2B8ILT
% Lic ko T, p-CTE MBGBROMER T & LICHRA GREMAMD HREE 15 SVOC D
ZRBERBAI V-V IWAIREL 55 T EAHIREE NS,

A. HIZEER

REAMD S EZBANRERNBEHE N B
YIE L LT, HAAY 50-100°C ~240-260°C D
EREEHIEY (VOC) IChnZz T, eS|
DRERFNE LTHERAES N 7 ZVBT AT
VR UVB M) IAT)VE, Juey T
VT —F VTR EHE R 240-260°C~400°C
DUEBRMEFRILAEY (SVOC) lcxfd 5
DREE-> TS, TN5D svoc 12T
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“Hand-to-Mouth” 1T817x Sl X D IROH#E
ENBTEANHENTUV S, SVOC DREFEIC
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ZZ b N LEROREDOESHIEREE
ENTEXDEEMCRENT EHHALMIC
ENDODOH D, ENREFRTOFEEZ SVOC



FLEVR D[R E O B E D & |7 AT
BEERZHREE TS TV,

SVOC WMBCEEDEENZFFEAEL L
T BEMEIC DWW TR 7aF v >
JN—E (JIS A 1904:2008) DEREI N T 5,
T O, BB D DB E N TRELE
Ao A< A 7aF v 38— (HNEFE 82 mm,
A& 630 mL) ODNEEICILE L7z SVOC %
200-220°C CHIEABE L. Tenax TA HDORE
EICHE L TnEHEE-GeMS TEET % 8
DTHb. —H. RERABMEOBEHENS
SVOC IZ DWW TIE JIS A 1904:2008 =D K 5
WEHDICREEE Nz BB BRED L T AF
ELEWE DD, F 4L Micro-Chamber/
Thermal Extractor (u-CTE) & PRI 5 INEARH
EWRER R 2 To/NE 4 EF v L N—2EBIC
XORERABNLHRBENS SVOC ZEE
MICFEETE S e ZBICHEL M LT
Bo T T Ty KW TIIZENICE T BERHE
FESOEHE - AL Ik U T ERNREANDE
RARKENEEZONDH—y MR Z
Tt L LT u-CTE I K % IREGRER % 5= L
oo H=—w b EHARTHE TN S
SVOC & F v VIN\—HNDBETIATE LT
REETHEAET S SVOC ZDHILTERZ L.
HZIR R FIR D ORFSERBER A
JRACT D Hand-to-Mouth” 1TENC K 58O
REEZHE L

B. B
B-1 X&tLEY
TEZIWVBIATIVE 5 L&Y (Dibutyl

Phthalate, Benzyl Butyl Phthalate,
Bis(2-ethylhexyl) Phthalate, Di-n-octyl

Phthalate, Dinonyl Phthalate), V) B k1) X
TIVE 14 (L&YW
Tripropyl  Phosphate,

(Triethyl Phosphate,
Tributyl Phosphate,
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Tris(2-chloroethyl) Phosphate,

Tris(1,3-dichloroisopropyl) Phosphate,
Tri(butoxyethyl) Phosphate, Triphenyl
Phosphate, Isodecyl Diphenyl Phosphate,

Di-n-octyl Phenyl Phosphate, Tris(2-ethylhexyl)
Phosphate, Tris(2-chloroisopropyl) Phosphate,
Cresyl Diphenyl Phosphate,
Bis(4-methylphenyl) Phenyl Phosphate,

Tricresyl Phosphate), 7 ¥ BT X7 V$H 3
{t. &% (Dibutyl Adipate, Bis(2-ethylhexyl)
Adipate,  Dinonyl Adipate), U Z DD RA]
¥ & LT 3{EEY (TXIB, Bis(2-ethylhexyl)
Terephthalate, Hexamoll DINCH) D&t 25 {t&
W RIERNRE Uiz, % SVOC D p-CTE M
5OEINEREZR 1 1R LT,

B-2 p-CTE IZ X % IRBGRER
E£ 64 mm OIFBICERT Lickik (& 1) 2
u-CTE250i DORNEWNER 7> L AT ¥
VN—IC AN, FIET 4 B, BHE He A
A7—EES] (FEK 50 mUmin) TESL
7zo TR, BXFLE 10 250 5 3 Kifd 50
Db ie > THRIROBBUL &Y & NEH
MR T > L AEEKEE (Tenax TA/
Carbograph 1TD/Carboxen 1000) THE L7z,
DVT, RBAZ RO TEEGT v >3 —I
Uz, BEME He X% 50
ml/min DFRETHLENEF ¥ V==
B 5 200°CE T 1 REfEIC Oz > TR L.
F v VIN—ADEHCKE LT SVOC %2
BBt B TREBICHE L.

B-3 HNEABHEE-GC/MS 12 X % SVOC DEE
LREBEBEICHE L svoc &, InERBE
-GC/MS  (Shimadzu TDTS-2010 & T
GCMS-2010) CE&E LTz, TETAESRMG %
PIMICEE Lz,

[TDTS-2010]
DESORPTION: 300°C, 10 min, 50 mL He/min



COLD TRAP: -10°C
TRAP DESORPTION: 300°C, 10 min
LINE and VALV TEMP.: 300°C

[GC]

COLUMN: Rtx-1 (0.32 mm x 60 m, 1um)
CARRIER GAS: He, 30cm/min

SPLIT RATIO: 1:20

OVEN TEMP: 80°C - (40°C/min) - 200°C —
(5°C/min) - 320°C (5 min)

[MS]
INTERFACE TEMP.:
ION SOURSE TEMP.:
MONITOR IONSs:
Triethyl Phosphate 155 (99, 127)
Tripropyl Phosphate 183 (99, 141)
TXIB 71 (43, 56, 83)
Tributyl Phosphate 211 (99, 155)
Tris(2-chloroethyl) Phosphate
249 (63, 251)
Dibutyl Adipate 129 (111, 185)
Dibutyl Phthalate 149 (150, 223)
Tris(1,3-dichloroisopropyl) Phosphate
209 (99, 211, 381)
Benzyl Butyl Phthalate 149 (91, 206)
Tri(butoxyethyl) Phosphate
299 (125, 199)
Bis(2-ethylhexyl) Adipate129 (57, 147)
Triphenyl Phosphate 326 (77, 325)
Isodecyl Diphenyl Phosphate
251 (94, 250)
Di-n-octyl Phenyl Phosphate
175 (94, 287)
Tris(2-ethylhexyl) Phosphate
211 (99, 113)
Bis(2-ethylhexyl) Phthalate
149 (167, 279)
Di-n-octyl Phthalate 149 (150, 279)
Bis(2-ethylhexyl) Terephthalate
261 (112, 279)
Tris(2-chloroisopropyl) Phosphate
277 (125,279)
Cresyl Diphenyl Phosphate
340 (77, 339)
Bis(4-methylphenyl) Phenyl Phosphate
354 (165, 353)
Dinonyl Adipate 255 (57, 129)
Tricresyl Phosphat 368 (107, 367)
DINCH 155 (127, 299)

250°C
230°C

Dinonyl Phthalate 293 (127, 149)
DBP-d4 153 (227)
BBP-d4 153 (210)
DEHP-d4 153 (283)
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SVOC 25 ¥E D GC/MS Chromatogram, i
IC Dinonyl Adipate, DINCH K U Dinonyl
Phthalate (D% Cluster (D Ion Chromatograms =
ZnThX2, K3InRlic,

C. MREEZ

RlENS & Uiz 25 BEED SVOC DOHIT,
ng/m*/h L EDFEADERD E’I’L%%zuuﬁ‘ff
L7z & DI, Tributyl Phosphate (3 i), TXIB
(4 Blfh), Tris(2-chloroisopropyl) Phosphate (3
BUE) K U Bis(2-ethylhexyl) Phthalate (4 55%)
D 4 WETHoTee B 4~7 ICEZNEND
SVOC DIRE#EEZR LTz, TXIB 1 Wool
Bl o BUE ¥ Polyester £ 3 U5 K U Rush B |
SIET 1.9~24 pg/m*h DEDERD 5.
Rush B TRED 15%HBFEREE U THRHE
NI NDORBTL R THAREL
L THELE Tz Tributyl Phosphate (3 Acryl
8l o #U5 & Polypropylene 84 1 845 T 40~47
ug/m*h OHEARD LN, ANOHEATE
18~33% M ERER L L THREE N,
Bis(2-ethylhexyl) Phthalate (& Wool 5 1 57,
Acryl 8 1 815 Nylon # 2 #FH5 1.1~
4.2ug/m*/h DB ERD B, AINOB S
L TERELTHEENT,
Tris(2-chloroisopropyl) Phosphate I& Acryl & 1
5 & Nylon 2 1 25, Polypropylene & 1
BEMNS 10~11 pg/m’/h DREDERD 54,
Polypropylene BTz £ THTERE L L THK
HENZDITFF L, Acryl B & Nylon 8Tl
FNTN10%, 23% WA RETHRHEE Nz,

BEIEN S HAREL UTHEE NS SVOC
DOECEER T L, RBAE{To e h
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S PRIEAE 8 m°, 2 20 m®, HR&EIEK
0.5 [Bl/h DFEDIRICHZFZD T HEZIRE
U\ B EAICH S BRZEKHREEDOEM
B (KJHEEED FRAE) ZH#E L, 20
fERZZR 2 IR LUT2s Rush D H—~Xw b
EHEFEDIGE, TXIB DESHIEEID 16
ug/m® IET B ENFREING, TXIB &
AN 101 HOREZWNRICEKME L TZEN
ELEEFREREBEICBVTEH 40%DHEE
TRHEINTED, 1—y MHETRD—
DERVEBBENALNMIIE o, Tz,
Tributyl Phosphate IC DWW T &, FEAEED 5
Nic 3 BRI KB THPREEESTRIE 25
~26 pg/m® £, TXIB DFE L FEEICH
—y P ERNTOMBER R REIR & &%
AREMELNDH B EZRLTWVWE EEZ LN
%o
A DN,

FRADKE: 50kg

BAD 1 HH7z 0 OMEKE: 20 m’/day

1 HB 7 OFF{ER R 16 FFfE
flo, FHRICDODNT,

FHDIRE: 15kg

FD 1 HH 2D OFERE: 8 m’/day

1 HH 7z b ORFER: 16 K
CIREL T TXIB ORKEREE L HATT 3
& BATIEEKT 4.4 pg/kg/day, FHTI
AT 5.9 ng/kg/day & 7% % [EFRIC, Tributyl
Phosphate TIEEA & FHOBRSERERIL
BRTEFNFNT.0 pgkg/day, 9.4 pg/keg/day
CHERTE NS,

—75 p-CTE IC X B THEGEBRIC BV T B
THRHINS SVOC 1. EEOENEES
TEA—Xy FDERE. H 5V IidFRmICHERE
LIENDZAZZAMCRELTCEET ST &
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MREE NS, 2T T KEDMMIERERE L
TTEET % Tris(2-chloroisopropyl) Phosphate
I DU T, Polypropyrene B D/ —Xw k T1§
5N7c 1 HBH OENERENOARED
BAME 268 pg/m> ZHWVWT, LTFDREDD
& I Hand-to-Mouth TENC X 5 R RTEED
HET 21T o 720

WRDIRE: 10 kg

PIRDOFOXREME: 10 cm’

Hand —to-Mouse TTEJDHHE: 5 [El/h

1 Hd7z 0 OR{ER: 8 R

F—y FEREADSFAOBITE: 100%
FAGKA (DERA) NOBITR: 100%

ZDORER. YR D Hand-to-Mouth TTENC K 5
Tris(2-chloroisopropyl) Phosphate #¥[1RE&E
OHEEHEE LT 1.1 pgkg/day (268 pg/m’ x
0.001 m* x 5 [El/h x 8 h/day / 10 kg) &SNz,
C DfELZ Tris(2-chloroisopropyl) Phosphate 0D
ADI 4 pg/kg/day D 1/4 255 &1/ 5
M, Skl BITROVAEOREL DT
Hand-to-Mouth TEIC K 3 #EY)ZRES TV
FOMBEDPNETHBEEZONS,

D. &

AR T, REFARD S ENREFRAA
ARER UMIEREL U THEE L% SVOC D
EEMFEMTFE S LT p-CTE EZHEL L,
H—w k12 8FIC DN T SVOC 25 B D
BEGEEZRE Uiz, ZD/RERE, TXIB,
Tributyl Phosphate .
Phosphate N2 U} Bis(2-ethylhexyl) Phthalate @ 4
AW DNTH—RY FH 5 DOREH R
HEN, TNHEDOFT TXIB & Tributyl
X EIWICHAREE L T.

Tris(2-chloroisopropyl)

Phosphate



Tris(2-chloroisopropyl) Phosphate &
Bis(2-ethylhexyl) Phthalate (& D\ T & ARES
MIERE LTEIENEREENE T LN
S MR o 7,

AFF5% CHEYL L7z u-CTE IC &% SVOC D
REGEBRE TIE, ARG E L TERREHIC
BELE NTZFDEFEDIRRET., H 5 WVIITFE
MRV B E U IRE TRSGERE S
NAABEMEDE ) Fraction &, EFEEREE
EAFEAT L 721£1C Hand-to-Mouth 1TEI*P/ N\
AZZ FDOEEBICKARO8E. MTIKERE
Mg X ARRREOABENT W
fraction Z R L THEET S5 EDAIRETH

o ST, FNTNORERIC KB REY T
VA2 REREd 5 T &I Ko T\ p-CTE 1K
HBOMERZ L LICKRALBRRERARD BN
BEND SVOC DERBEREBAT Y —=
ThujREL 735 T LM E NS,

E. fERfEkRiEH
L

F. WZe3E
1. ERXFEE
=L
2. BERE
L

G. FNEVRAEMED HIFE - B ERIRIL
(FEZZD)
1. RFEFEUS
a2 L
2. ERFEG®R
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&1 WEERET O fCA—y FORDIER

ID =M B RIER
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5 . 22—y A~ k55 OAm
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6 RUIRFIL A . .
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Recovery of SVOCs from p-CTE

SvoC

1 SVOC 25 k& p-CTE H 5 DEIUNER
(3 ElDihIT L /=52E&D Mean £ SD /R L1z)
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Intensity

GC/MS Chromatogram of 25 SVOCs, 20 ng
3.0x10°6 -

2.0x10° -

1.0x10° -

Rt (min)

2 SVOC 25 1t&45D GC/MS SIM Chromatogram

70



Dinonyl Adipate (m/z 255)

1.5x10% -
> 1.0x10% - | ﬁ x
= 5.0x103 - !w ] }]fﬂ
. | | \ﬁ
\ J i A e e
N/J\»ﬁ/ i,
0 T T T 1
26 28 30 32
Rt (min)
DINCH (m/z 155)
3.0x10%
4 ]
g 2.0x10% - 1 ]t\ Nﬁ! “
2 | {J I
£ . | | m | \ J
1.0x10% fwv\“ J\{A} UJ \J \,.{;\x Uv {\\WMMMWWWM
M/"W‘//\/fj '
0 T 1 T 1
26 28 30 32
Rt (min)
Dinonyl Adipate (m/z 293)
4,0x10%
3.0x10% - |
."i’\ . f\ //\/A\.jl/\}\”} \j Lr!\\wf\mw"vﬂku‘/‘\‘w'\a“fwf
g 2.0x104 - o
£ /«M’/M
1.0x10% 4"
O T T T 1
26 28 30 32
Rt (min)

3 Dinonyl Adipate. DINCH A7) Dinonyl Phthalate Clusters ¢ Ion Chromatogram
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Emission Rate (ug/m?/h)

Emission Rate (ug/mzlh)

W
o
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<
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o
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D
<

N
<

o

TXIB

© Adsorptive Emission
Gaseous Emission

t i 1 i i i T

12 3 45 6 7 8 9 1011 12
Sample ID

K4 H—v bHS5D TXIB DERE

Tributyl Phosphate

Adsorptive Emission
Gaseous Emission

1 2 3 45 6 7 8 9 1011 12
Sample ID

5 AH—"w kH 50 Tributyl Phosphate DREGERE
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Emission Rate (,ug/mz/h)

Emission Rate (pg/mzl h)

Tris(2-chloroisopropyl) Phosphate

157
Adsorptive Emission
Gaseous Emission
104
5_
0 T T T T T T T 1 1 T
1 2 3 45 6 7 8 9 10 11 12

Sample ID

6 H—~v FH 5D Tris(2-chloroisopropyl) Phosphate D EGEE

Bis(2-ethylhexyl) Phthalate

¢ Adsorptive Emission
Gaseous Emission

T T T T T

4 56 7 8 910111
Sample ID

7 A=y FH 5O Bis(2-ethylhexyl) Phthalate DREGEE
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22 H—Rvy FHSHET BSVOCHTEEESFAME (ug/m)

ID TXIB Tributyl Phosphate Tris(2-chloroisopropyl)
Phosphate

1 1.71 - -

2 3.49 - -

3 - - -

4 1.48 - -

5 - - -

6 - 24.82 0.81

7 - 26.40 1.95

8 - - -

9 - - -
10 - 25.00 -
11 - - -
12 16.47 - -
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