*£8 LUV FHSBEENSEREVOCsE ERZET T EEE D TAME

Emission Rate Estimated
Components -
(ua/m¢/h) Increment

C-Mat 1 [Formamide 4589 367.1
Ethanone, 1,1'-(1,4-Phenylene)bis- 81.2 65.0
Benzenemethanol, a,a-Dimethyl- 524 419
Acetone 614 491
Ethanone, 1-[4-(1-Hydroxy-1- 530 44
methylethyl)phenyl]-

Unknown 36.7 293
Heptane, 2,3,6-Trimethyl- 31.3 250
tert-Butyl Carbamate 308 24.7
Tetradecane 26.5 212
1-Hexanol, 2-Ethyl- 25.1 200
Ethanone, 1-[4-(1-Methylethyl)phenyl]- 232 186
Benzyl alcohol, a,a-Dimethyl-p-isopropyl- 248 199
Ethanone, 1,1'-(1,4-Phenylene)bis- 24.1 192
Undecane 17.7 14.2
1,4-Methanobenzocyclodecene, 183 146
1,2,34,43,5,89,12,1 2a-Decahydro- ' '
Benzene, 1,3-bis(1-Methylethyl)- 150 120
Undecane 155 124
Dodecane 14.2 114
Heptane, 2,2,4,6,6-Pentamethyl- 13.5 108
Butane, 2,2,3,3-Tetramethyl- 130 104
Benzene, 1,3-bis(1-Methylethyl)- 121 9.7
Decane 120 96
Unknown 1.3 90
Tridecane 96 77
Cyclohexanone, 4-(1,1-Dimethylethyl)- 99 79
Ethanone, 1-[4-(1-Hydroxy-1- 92 24
methylethyl)phenyl]-

C-Mat 2 |2-Propenoic acid, 2-ethylhexyl ester 529 424
Naphthalene, 1,2/4a,5,6,8a-Hexahydro-4,7- 735 188
dimethyl-1-(1-methylethyl)-, (1a,4aa,8a3)- ' '
Butylated Hydroxytoluene 16.5 132

C-Mat 3 [Butylated Hydroxytoluene 124.1 99.3
1,4-Methanoazulene, Decahydro-4,8,8- 895 16
trimethyl-9-methylene-, [15-(1a,3a3,4a,8a ' '

1 ,2,4-Methenoazu|e\ne\, DeFahydrf)—1 ,5,5,8a- 555 444
tetramethyl-, [15-(1a,2a,3a3,4a,823,9R¥*)]- ‘
2,5-di-tert-Butyl-1,4-benzoquinone 45.1 36.1
Naphthalene _ 19.7 158
1,4-Methano-1H-indene, Octahydro-1,7a-

dimethyl-4-(1-methylethenyl)-, [15-(13,3a3,4 200 16.0

3,7ad))-
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Emission Rate Estimated
Components 5
(ua/m=/h) Increment
C-Mat3 [Formamide 133 106
Undecane 112 90
Tetradecane 8.1 6.5
C-Mat 4 |2-Propenoic acid, 2-ethylhexyl ester 32608 26087
1-Hexanol, 2-ethyl- 573.7 4590
Acetic acid, 2-ethylhexyl ester 4313 3450
Benzenemethanol, a,a-dimethyl- 370.1 296.1
Cyclotetrasiloxane, octamethyl- 2535 2028
Cyclopentasiloxane, decamethyl- 142.6 114.1
Acetophenone 84.7 67.8
Acetone 34.1 273
C-Mat 5 N.aphthalene, 1,2/43,5,6,8a-Hexahydro-4,7- 1770 1416
dimethyl-1-(1-methylethyl)-
Acetic Acid 97.0 776
Butylated Hydroxytoluene 56.7 453
Benzene, 1,4-Dichloro- 16.7 133
Naphthalene, 1,2,43,5,6,8a-Hexahydro-4,7- 81 65
dimethyl-1-(1-methylethyl)-, (13,4aa,8aa)- ' '
C-Mat6 |Butylated Hydroxytoluene 62.7 50.1
Naphthalene, 1,2,4a,5,6,8a-Hexahydro-4,7-
dimethyl-1-(1-methylethyl)- 204 =
Formamide 234 187
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EAXBRYHAEMDS (LEMEY A 7HFRER)
SHEIEEER TIRES

KEASN LM E W2 EAMEREENO
SUEREE R IR ZIREL 55 Y A 77 HE

1,2-F7 b &/ Vicatd B Nrf2-Keapl & A 7 LORFEIMRENCEES 2H1%

WEREE B(EP) BT ENERGEMEEMAR SEREAR TEMAE

WA IE B’E BA
o8 #h %5k

FEARZARER AMRERIZENFN B0%
FUERZERER ARARERIER AR BhE

MRES  BLARARGKTICEET 2EREER LSO 1D LT, 12-7 7/
v (12NQ) ZFEIEL. AFETR. 122NQICHLTY R V/EBREFL L TH<
T T ENB Nrf2-Keapl ¥ A7 LOBFHNREIZRESMNCT R LEBNEL
770 12-NQ %7 ZAFIRATHIARICHRE T % & Keapl "\DHFEHKEICH W, BERTF
Nrf2 BEMILE NIz, e, THROMSERHORERENR SN, Nef2 RIE™
v Z & BEEL 7= WA TR, 1,2-NQ I & B HIFEAN & > 7% 7 BAD{LE B
HemlominL, Z0EELEMUIZ, —7. Keapl REMRTIE 1,2-NQ KD
MBARZ RV BADOHERZREIFER I bED L, ZOosHHIHE N, YL
XD, 12-NQ IcH g B EMHHOMBIEE Y A7 Lk UT, Nif2-Keapl RO EEX
REERZLTVWB T EEBESMC LT

A. HZEN

AMETIE. BABKRKHPEDEEL
2 12-F77 +F /72 (12-NQ) =H#HikE
EBILEmoETIVE LT, Yt
IZHHT B Nrf2-Keapl 3 &7 LORH I
HERPELMCT B ERENEL, 1)
1,2-NQ ZZBH T 2 HiDERIB X T ZED
RIiSEREORE, 2) <~ AFRITH
faz OB SRR B X US AR
Ei1oT%
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B. W&
B-1. 1,2-NQ OFifkDFH

%9 1,2NQ-KLH #EARDEHZTT>
tzo KLH (20 mg) % 4.0 M guanidinum
chloride (3.5 ml) ICVARE L 721,
dithiothreitol (20 mg) ZMMZ /2, 7V
KR CEHEGEE T T2 R LT,
50 mM Kpi (pH 7.0)-0.l mM EDTA (LT,
bufferA ¥ 529) CTF#E{EL 7z 10DG A5
LU, 7TV HATEHLL 77 buffer
A T LTz, BN KLH (600 pg)
& DMSO ICiAfE L7z 1,2-2NQ (60 pg) &



BTNV HABE LU buffer A P TR
JhER=t% (25°C, 20 min), 21D 50 mM
Kpi (pH 7.0, 4 C)y2 N T—BiEN 217>
fro RIC, B LTZNTT 7% Freund
Incomplete Adjuvant (FJ[E]525Z D Freund
Complete Adjuvant Zfff]) LHFRESL
128 DO% 7Y E (New Zealand White &)
ICBXZ 80 pug 37D, 3 AR, &F 6 [EIR%
{E& 27z, ELISA I THAMZ BIE%.
LRINZT-7, 85N izimiE (55 ml)
ICZFED 10 mM Kpi (pH 7.5)-0.15 M NaCl
FNZ. BRET VT L% 50%8F0E
752 X S, BIRIC T 30 2R
U 72038057 B (27000 x g, 4°C, 15 min)
21TV, E% 10 mM Kpi (pH 7.5)-0.02%
NaN; (10 ml) Ti&f#. [FIRRD buffer 2 1D
EHOWTENEIT 1, 2 EOENRE. B
£ buffer (10 ml) ZANAEOD2BE (27000
xg 4C,15min) U, £ (152 mgml, 25
ml) 245 LA E T20CTHREL
715 L TOREWEREIX 4°C TiTo Tz,
%9, 20 mM Glycine-NaOH(pH 8.7)-1 M
NaCl Tk U7z Protein A-Sepharose
CL-4B 15 .. (18 x 1.8 cm, i.d.) I, 40 mM
Glycine-NaOH(pH 8.7)-2 M NaCl #2810
A fe LReY > 7V 25K 0.33 ml/min D5
BT L. FH{bE[ARRD buffer 7 H
WT 280 nm DRI 0.15 L FIc 2T
715 LYk L7, 0.1 M Glycine-HCI
(PH3.0)Z W THAZBH X B, A
U=HiRIE SRS 1 ml @ 1 M Tris-HCI
(pH 8.0)2F 2 —TICMA BT TpH%
FMIC LTz, B5hzRY Z7a—Fiui
A% 21 ® 20 mM Kpi (pH 7.2)-0.15 M
NaCl-0.02% NaN3 T:#EH L. PM 10 %
HWOWIZRBRNREEIC X D 10 ml £ TiEkE
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U7z BRIMIIC 20 mM Kpi (pH 7.2)-0.15 M
NaCl-0.02% NaN; {Z T 5.0 mg/ml ICAFEEL .
-A0TCICTRE LTz,

B-2. FIBERBRDOIRE

RUADHEZERDREY A X5k
@K [025 M X710 —XZ, 5mM FJU X
-HCl (pH 7.5), 0.1 mM EDTA] ¢, /¥
IEHAWTHYILE, 20%, 770V
REIFAF—ZAVT 4 FERDOKEY
F A XREHRPTHREYF A XL &K
EVFAXWEZRLDTEE (600 x g, 10
min) LTRLNzLER, E5IGELD
B (9,000x g, 10min) LT 9,000xg L&
Zfetz, D%, 9,000x g LiF 3mL) #
50 mM U YEEAY YL (KPi) EBEIK
(pH 7.5) T¥#E{ELiz=2 ./ 10DG B
LT L. 3 mL @ 50 mM KPi 5518 (pH
7.5) THBH LT, B5NiER%Z IR
KAWL U BBTET -80° C TIRFEL
XN BEDERIIZICEIEHK L/ BCAE
TITW, AZ 2 H— KRl bovine serum
albumin (BSA) ZFH\ 7z,

B-3. SWEBFHERILKEHORBELAL
Rt

/INGRBREIC 1 MKPiBEIRK pH7.4) &
#HBEETH S 10 mM NADP(H) ZFNhF
N2 LT OMA Tz FTNE 1 RUK 5
IZ7/R U7z PAHs (10 mM) % 2.5 uL & fTig
BERAIR (2 mg) ZRMML7z1%, DDW %
HWTE£B%E 250l & Lz, TOREIE
# 1t K J5 ¥ % Bio Shaker BR-33FL
(TAITEC 4) T 37°C, 1 BRRS#RE & € /=,
RIS GEP MK ET 5 2RIBHEIL 2,
HHIL T RIGHIE, EBICERAE 25



RO 2.6 WCEE LI FETHENIZITR>
77o

B-4. EXUKENE

YU QBE) L3 xTUTINNy
77— [625 mM kY ZA-HCI (pH 6.8),
24%% ) 12—V, 6% SDS, 15% 2- A )V 71
TrTR/—), 0015% TOET L/ —
VT I—] ZEML, 95°C T 5 7HRAZE
HERi-t%, KET 3 olwHAILz, #
D, BTN EERICEL, 1well 4z
D 0.5-15 pg DR VINTBRTIVAT TS
A Ulze 7V, BTV [4% 77 V)V
TIE,01%NN-AFLVERT 7YV
7 3 F (BIS), 125 mM kY X-HCI (pH
6.5), 0.1% SDS, 0.4 mg/ml )Lt FV
WlE 7 €= 1. (APS), 0.2% N,N,N'N'-
FrIAXAFINZFLIIT IV
(TEMED)] & Z7BEZ IV [10-15% 727V
V7 2 R, 0.27-0.4% BIS, 375 mM RV X
-HC1 (pH 8.8), 0.1% SDS, 0.4 mg/ml APS,
0.2% TEMED] % A\ 1z, k81w 7 7 —
i, 25 mM MY Z-192 mM FVU TV
-0.1% SDS {BikEfAWz, 7aANT—
500 (ATTO #t) ZHWVT. BEXRKE (B
7V 10 mA/, TEETIV: 25 mA/RR) %2
fi's>7z, CBB a2 3 5KIiX.
SDS-PAGE L =% )L 7% CBB H K
[0.01% CBB, 50% X % ./ —), 7.5%HKEM]
IR L.25°C T 1 RefiR®E L 72, £ D&,
Bitaik [5% X %/ —IV, 1.5%EiE] K&
L. 25°C TIRE T AT LT, BYLKEE
KEBETHEBLE, HEBLETIVIE
DDW T& { W /Z#. RAPIDRY-MINI
(ATTO #b) ZFWV. A# LT 60°C, 4577
e Lz, YIAZ YTy b
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75 BEIX. SDS-PAGE L7277 LHh5RY
CZVF Y I7)E 54 F (PVDF) BE\iL
BEx{Tolz, $hbb, 71X/ —500
RV, 2 mA/em’ & T T 1| REEGEER
77> PVDFRIE XX /—IVT 308
L Tz, BB, JuavrsT 1
BO3MFYZR, 10%AZE/—)] IKiZ
FHA2ROLIC 2 25 mM RY A,
10% X2/ —)V] KB =A8 11, &5
IC PVDF fR, BEXWKBEI L7270V, 3k [25
mM FV X, 10% A%/ —)V, 40 mM 6-7
I AT7OA U8 KBITAH 3 RO
JBicEalz, AHRIZ LT ATTO #tX D
AUL7z, §z51%. PVDF &% TTBS-5%2A
FLINIIKRBL, ZFRT | RERET
hreT7aydrikiTiaol. 71
w35 Uiz PVDF % TTBS T 5 [E#t
#LI%., i 1,2-NQ Hifk (5 mgmL) %
TTBS -0.1% BSA T 10,000 f5ICHRL. 2
BT 1 BENATUEA X LT, BE,
PVDF i % TIBS Tk # L /2%,
TTBS-0.1% BSA T 5,000 fZicHFR L7z
HRP =% L 7zH17 Y F 1gG k2 BiR T
1 BfiRE & B 7z, . TTBS TitiFE.,
ECL western blotting assay reagent % FiU T
BRHZITE > T2,

B-5. Fw b7 bk
RBER LR ISREY > TIVE LTH
W, BoNERIGERD 2 VI8 BED
0.1 pg/ul £ 7% K 51 DDW ZHWTH
WLz, COFRRY T INE2uLF D=
FoEila—RA (NC) BEENETFL. 30
SRIEHRER I BTz, TTBS-5%AF L
INZICRL, FET 1| KfRET 5 C
LTeTuawFr i kiTlkol, TuvE



> 7 LTz NC &% TTBS T 5 [Eiki L.
#1 1,2-NQ Hifk [5 mg/mL] % TTBS-0.1%
BSA T 10,000 f5ICAR L., HBT 1 B
INATV) A XU Tz, FE.NC % TTBS
TR U721, TTBS-0.1% BSA T 5,000
EICHIN U7z HRP AZ3% L 72517 Y F IgG
FAZZIRT 1| FREE S, HE,
TTBS THiiF{%. ECL western blotting assay
reagent Z VTR ZITR - 72,0

B-6. 2 ERBE RIS

4 pL D1 1,2-NQ Hifk (5 mg/mL) % 40
mL O TTBS T 10,000 fSICHR L. 15mL
Fa—T 10 mLFO0ELE, FNF
i DMSO 7213 DMSO ICIBfE LT 10
mM DT b AkEME s pL L.
EYET T 1 RFRIHRIE L7218, BSA (B#&iE
& 0.1%) ZI0Z. 1 XFukL Uiz, BFiR
BERVAIR (2 mg) & DMSO ICiAfRL 1=
1,2-NQ (100 pM) &% 1 RRIRIGE Bz
LEDEY T IVE LT, SDS-PAGE L,
PVDF RRICEZE L7z1%. TTBS-5%A3F L
IV TTavFr I Lk, FLT, N
VIZACT 4 FoLkBEZ, BB 1
XhifELZFNEFh | BRINA TV EA R
Ulco FNENOE%Z TTBS TkiFLTZ
%, A—A3RICED, TTBS-0.1% BSA T
5,000 fSICHERL 7z HRP fZFR L 7= Y
F IgG HiAZ =R T 1 RERE & Bz,
&, TTBS Titi#%. ECL western blotting
assay reagent Z W\ TRHZ1TE > 72,

B-7. KRR BBk

a7 F—ErRViz 2 BRESBREC
THHRZEBEU-, 7=, FIESZEM
% kRET 5 728IC Percoll FERE AV
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TRLDEZIT- T, BERNICESNT
FEEMREZ S —7 a—+ (24T
D EntrFeviat LRI —hkiC
8 X 10* cells/cm® T L. Willam’s
medium E (10%FBS, 2 mM L-7 5 =/l-L-
FIVEZI, 100 UmL R=Y 2, 100
pgml A LT AT UER) T
=L,

B-8. MALDI-TOF/MS

20 mM Tris-HCI (pH8.5) #EEkPic s
WT, U7 ADEFLER Keapl (10 pg) %
1,2-NQ & 25°C T 30 HRRIGE €7z,
Econo-Pac 10 DG /1T LICTRKIED
1,2-NQ %ZFkZE U7zt%. Keapl Z bV T
YTHEIELIze RTF RIS TAVME
dithiothreitol & trifuluoroacetic acid Z /1%
Fet%. BT 50% 72 bRV E 0.1%
trifuluoroacetic acid I /8 f# & ¥ 7=
o-cyano-4-hydroxycinnamic ~ acid (2.5
mg/mL) ZEE TER BT L2, o
BEFRL—Y¥—%{EX % Shimadz
AXIMA-TOF? mass spectrometer % U T
1107z

B-9. HifEAAF & b DRIE

H,DCFDA i£% AWz, b, i
FZic H,DCFDA (20 pM) % 37°C T 1 ¥R
RIAAEE L, 1,2-NQ (10 pM) % 37°C T 20
SRRE Uiz, TOHEDLE R BDEEEN
#5 DMIRE-2 I THIE L 72,

B-10. Bl

MTIT 7 vt A %17 >z, 96 well T L—
MR Z R L T3 HES&E L,
MMEZHMTEHIC -BERELTHD



1,2-NQ % 24 FffIREE L 7z, £ DK, MTT
AW (5 mg/ml) ZBHED 20 53D 1 BN
AT, 37°C T4 KRR E VT, Hiz
FTRTERZE L7244, DMSO % 100 pliwell
MZT MIT RIVIY UV RRRACTARE
BT 540 nm OB EZ T L — Y —F—
THIE LTz,

B-11. $iaH0H
AF 21 —F YV D tRERTV.BEE
DHEEEHE LT,

C. HAFER
C-1. 1,2-NQ ZFBH T 2 A DIERB LT
Z DRI R OKET
C-1-1. 1,2-NQ Z 583 § 2 HLikDERL
1,2-NQ ZERMGEERILEMTH ST T
ZLYDORBEMELTHELS T LB
E£EEINTVWS, K1 icF7 2L ORH
BEEICDOWTR LTz, £ 2 TARIE T,
1,2-NQ Z3h 7 2 R EMETADIERZ
7570 1,22NQ-KLH §E & A ZRIEE B 7
VY FOMmFEDOHIAMEA ELISA i X >
THER L& T A, 1,2-NQ-KLH T 3
O A, KLH X D &IEBICE -
(K 280), £/, COHMmER
1,2-NQ-SDH IZFf L TEWAflizR L7z
. SDH I L Tid el RIbHEER & i
Mo7=(K 2B), D EHh 5, ERLT
FMEINT TV THB 1,2-2NQICH LT
FBCBVBNEZE T2 T LARKEE
7,

C-1-2. 1 1,2-NQ HiADHEFEROR
at
K 3 ICi3fEL OBRABHRRIEAED
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BEERL, Z1IZF12-NQ RV ¥
O—FHEOSZRAERRILKE L Z
DF/ R ERERICDOVTRL
7zo 37 HDLEY % ICR < 7 ADRFEED
BREKRE RV AZTay b
Tt L7z & T A, NADP'H K UF NADPH
AT TREBREZITDRWEETT
. FiklE 1,2-NQ IRV RIGER R U Tz,
BEDZBMORNVEVEEF OV T/
WY BRSO E R 2L Ro N
hotz, £, NADP'B KU NADPH 7
EFTRBELEZIT1BA. 740
VBXU 12-VeRFaFrFTELUIC
BTk RIGEZR L, TDT
Ehs, TOHKETT MR icB
57 2L ER2RELTHNE LN
DB, THIT, I 1,2-NQ HMKICH LT
FT7 R/ UAEEYE 2 BRERISES BT
A, 1 EBEHIC 122NQ E2iZ
1,2-NQ-4-sulfonate % )i & ¥z fulk Tik.
2 B E T 1,2-NQ 582 3V HOMH
NELLBA LU, —h. LANQ RIS
TP UAIE, DMSO &R ERTED
CEERETH- (K4, ThbDE
R 5. 1 1,2-NQ Fifkid. 1,2-NQ ZHsdH
TRENCERIT I REN, ¥
7z, ICR X7 ADFFIEEERIAI & cofactor
BEFTHFI7EZLY (100 yM) ZRIEE
Bl Th, MI2NQHifKICKDF T &
VVHERD12NQ G LIz IE
BTNz (X 5).

C-1-3. 72 LU REERERIGIC KD
ERE Nz 1,22NQ DER
HEREZSUOHEERBRE 1,2-NQ
(0-100 pM) L ZRIGE BV V2 X



AU E—RELTHWT, +7&L YV
(100 pM) B SERE N 1,2-NQ BicD

WTRy h7ay NERUYIRAEZYT

oy MEICKDERLE (K 6), ZD
£, Fyb7ay bETIR 456 M, UL
A&7y FETI 37.0 pM D 1,2-NQ
MR E Nz,

C-1-4. BEEfparhicBlI 5+ 72 LU
5 12NQ "D HFIE ML &
12-NQ &R V7 BOBRH

U ADFRFMRICFTFT 2L Y
(250-750 pM) 7 1 FEfEIREEE L. MR

TD 1,2-2NQ ORH#EHALITDOVT VLR

Aoy hETRELEET A,

1,2-NQ i X {2 hi=2 2\ VE

MEERENICRHEE N2 (XK 7). 1,2-NQ

KXo THEHEVPRLNWEZ VIV E

DN, 14,28 BEU 32kDa DX I\

BEAFER12NQHEE X NNIEELT

RIEE Nz,

C-2. ¥ AR HIRE 2 Fl W - RS &
RERB X UEEER

C-2-1. Keapl DIF 3 1,2-NQ DHERES

Ric, FEEIL T2 1,2-NQ I3 d 2R EH
fEZHVWT., 122NQ T RT3
Nrf2-Keapl AT Lz U7IHIRGEIC
DWTKE Uz, =9 XOFRFIREIC
BWT, EZ3F LA 2 FieEETH
FAAND Keapl 12X 3 1,2-NQ D¥ES %
BEtL=& T A, 25y M D 1,2-NQ # 1 K
FERRE U 72 &I BT Keapl DIEZE
it Enz (K 8A), iz, Vav
¥ b X Keapl iIZXHT % 1,2-NQ

D% 12NQ DHRTRIBLIZL T 5,
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BERENZHEESOBMAEHET L
7z (K8B)o

C-2-2. 1,2-NQ @ Keap! IZx19 B EHRERAL
DIEE

Keapl Z VNV HEICEXRIGHEDE Y
ATAVEENZEIZENRTV BN,
1,2-NQ 7 Keapl O ¥ DI ZE/HT 3
MIRBHTH %, % T T. MALDI-TOF/MS
BT 1,2-NQ 2 HIVV T Keapl DIEHRER
MORIEZRIT> 2. TDRR, 1,2-NQ &
Vav¥F <A Keapl @ Cysl5l,
Cys257, Cys273, Cys288 3 KU Cys489 I
HEHKET BRI (K9, &
2)o

C-2-3. 1,2-NQ I & 2 EE K7 Nrf2 DG
1t

Keapl DILZZEHHIC K DEERTF Nrf2
NEEEEINBZ e RETNTNVS,
< AFIHHIRZIC 1,2-NQ 2T 5 L.
Nrf2 DFEHIEHRECE (K 10), FEEMH
TICBWT., MlENAF 22 FOER
HEREE Nz, UL, PEG-CAT DL
BIC K > THRMEEB{ILKERZEERELT
& 1,2-NQ IZ & % Nrf2 OiEH LI IR X
NEhote, TOTEMH, 12-NQ IC X
% Nrf2 DiEHLIE TEEEEE (ROS) O
EBEELWVWIXDTL A, Keapl "NDHE
ERCERT SR EINZ, £
Nrf2 OFEHELICE-> T, FHRE/SVY
T%%. GCLC. GCLM, GSTA1, GSTA4,
GSTMI1. UGT1A, NQO1 ORI LEMNR
bhiz (K1),

C-2-4. 1,2-NQ OEBMEICXTT % Keapl/Nrf2



¥ AT LOB IR E]

Kic, BLFRETTRALOEELT
AR VT, 1,2-NQ DETERG
REIC BT B Keapl/Nrf2 ROZENCDOWVT
R Uz, 9, FFERFAEM Keapl K18
RUABIU N RIETTAKDEBEL
T= FIEFHIRRIC 381 % RIS RO
HERICDOWTYZAZYTay MET
LR - 5T U 720 E DFER. GCLC, GCLM,
GSTA1, GSTA4, GSTM1, UGT1A.NQO1,
MRP1 88X U MRP2 DREHEEIZ, FER
PHELT N2 ORBICKDETL,
Keapl DRIBIC K D IBINL Tz (K 12),
TS DHIRTIC 1,2-NQ 28R L TZ DM
A% VIS BNDHEREDERVE
JIAZVTay FETHRLIZETA,
AR LT, Nif2 ORIBICEK ST
1,2-NQ OHEFHESBIIBE ML 7,
—7. Keapl ORBICK>TEUINIE
AD 1,2-NQ DHER[BABIIEZITETL
1= (K 13A) . Bic Th 5 Offifaz AT,
1,2-NQ OFEMR MIT ETHB Lz, Z
DFER, Nrf2 DRIBICK > T 1,2-2NQ DFHE
HIIEEE T Uz, —7. Keapl DX
BIC K> TEVIRIBAD12NQDHE
EERIIHBECETLE (B13B). Ch
5DT A5, 1,2-NQ ICHs ZEMERAE
ORI EFR E LT, Nrf2-Keapl Y A7
LAEERRIZRIELTWS T EAR
®Ehi,

C-2-5. 1,2-NQ DHEMEIC B 2 BEREE
Riglc, FEHEAIZHAVT 1,2-NQ D
SHREICED ZBEREIC DOV THNT,
FORER, TNV EFF T (GSH) SO
HEEETHEINWVEINWVVATAVIH
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— P DFAEHITH % BSO NQO1 DfiE
T &% % Dicumarol DFTUIC K > T
1,2-°NQ DHIfES IR EE(L L b o
M. UGT OFHEA|TH % Diclofenac *°,
MRP DRHEFITH % MK-571 OFTLIRIC
X o T 1,2-NQ DHifuE I A RICIERL
o ThHEDT EH S, Nif2 THROBER
BDSL, Mo BiEBEEEREFD
WEAROHHICEDS MRP M5 2R
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1 Metabolism of naphthalene
NADPH, nicotinamide adenine dinucleotide phosphate, reduced form; NADP", nicotinamide

adenine dinucleotide phosphate, oxidized form; CYPs, cytochrome P450 isozymes; EH, epoxide
hydrolase; AKRs, aldo-keto reductase isozymes; 1,2-NQH,, 1,2-dihydroxynaphthalene; 1,2-NQ,
1,2-naphthoquinone.
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2 Titration curves of rabbit antiserum raised against 1,2-NQ

The titer of the serum obtained from rabbits was determined by measuring serial dilution of
antiserum (1/100 to 1/243000) to plates coated with 1,2-NQ modified protein (e), and native
protein (m). 1,2-NQ modified proteins were KLH (A) and SDH (B). For a negative control,
rabbit pre-immune IgG ( A) was substituted for the primary antibody.
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X 3 Structures of aromatic hydrocarbons
(a) benzene, (b) naphthalene, (c) acenaphthalene, (d) anthracene, (e) phenanthrene, (f)

benz(b)anthracene, (g) benz(a)anthracene, (h) chrysene, (i) pyrene, (j) benz[c]phenanthrene, (k)
pentacene, () dibenzo[a,c]anthracene, (m) dibenz[a,h]anthracene, (n) perylene, (o)

benzo[e]pyrene, (p) benzo[a]pyrene, (q) naphtho[2,3-a]pyrene.
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#% 1 Cross-reactivity of the polyclonal antibody against 1,2-NQ toward aromatic hydrocarbons

" R j 4o anti-1
Compound Stuctre  Substituent ‘without metabolism __ with metabolism
Benzene a HNone No No
Cabechol a 1,2: 0H Nao No
Naphthalene b None No Yes
1-Naphthol b 1:-0H No No
1-Naphthalene sulfonic acid sodium salt b 1:-SONa No No
1-Methyinaphthalene b 1:CHs No No
1-Ethyinaphihalene b 1:CHg No No
2-Methylnaphthalene b 2:-CHj No No
1.2-Dihydroxynaphthalene b 1,2:-0H No Yes
1.2-Naphthogquinone b 1,2:=0 Yes Yes
Acenaphthoquinone c 1,2:=0 No No
Anthracene d None No No
1.4-Anthraquinane d 1,4:=0 No No
9.10-Anthraquinone d 9,10:=0 No No
Phenanthrene e HMone No No
1.4-Phenanthraquinone e 1,4:=0 No No
8,10-Phenanthraquinone e 9,10:=0 No No
Benz{blanthracene f None No No
Benz{alanthracene ] None No No
Benz{alanthracene-7, 12-dicne g 7,12:=0 No No
Cluysene h None No No
1.4-Chrysenequinone h 1,4:=0 No No
Pyrene i None No Mo
1.4-Benz{clphenanthraqui i 1,4:=0 No No
5,6-Benz{cjphenanthraquinone j 5,6:=0 No No
Pentacene k Rone No No
Diberz{a,clanthracens 1 HMone No No
Dibenz{a hlanthracene m HMone No No
Perylene n MNone No No
Benzo{e)pyrene o MNone No No
Benzo({a)pyrene P Hone No No
Benzo{a)pyrene{B,12jquinone p 6,12:=0 No No
Benzo(a)pyrene{7.8kuinone p 7,8:=0 No No
Benzo{a)pyrena{7.10jquinone p 7,10:=0 No No
Benzo{a)pyrens{11,12]quinone P 11,12: =0 No No
Napl-ﬂm[z.}a!mane q MNone No No

The reaction mixture (250 pl) containing 50 mM potassium phosphate buffer (pH 7.4), 1 mM
NADP’, 1 mM NADPH, 100 pM aromatic hydrocarbons, and enzyme preparation (8 mg/ml)
was incubated for 1 hr at 37°C (with metabolism). When the incubation was carried out without
metabolism, no NADP" or NADPH was present.
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PVDF membrane

4 Regiochemical recognition of NQ by the antibody against 1,2-NQ

Anti-1,2-NQ (50 pg/ml) was pre-incubated with dimethyl sulfoxide (DMSO), 1,2-NQ,
1,2-NQ-4-sulfonate, or 1,4-NQ (each 500 pM) for 1 hr at 37°C. Then tris-buffered saline
Tween-20 containing 0.1% bovine serum albumin was mixed with the incubation mixture to
bring the final concentration to 0.5 pg of anti-1,2-NQ/ml. For detection of proteins that
cross-reacted with the antibody against 1,2-NQ, the 9000xg supernatant of mouse liver (8
mg/ml) was allowed to react in the absence (-) or presence (+) of 100 pM 1,2-NQ for 1 hr at
37°C. These samples were subjected to SDS-PAGE and then transferred to a poly(vinylidene
fluoride) (PVDF) membrane, which was analyzed with the pre-incubated anti-1,2-NQ antibody.

Total protein load per lane is 10 pg for immunoblot analysis and CBB stain.
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X 5 Immunochemical detection of the hepatic protein of mouse modified by 1,2-NQ during
metabolism of naphthalene by mouse hepatic enzyme preparation in the presence of pyridine
nucleotides

Naphthalene or 1,2-NQ (100 pM) was incubated with the reaction mixture for 1 hr at 37°C.
Each reaction mixture described as follows: S9 mix consisted of 9000xg supernatant of mouse
liver (8 mg/ml), 1 mM NADP+, 1 mM NADPH, and 50 mM potassium phosphate buffer (pH
7.4); S9 mix - Enzymes was derived from S9 mix by loss of 9000xg supernatant of mouse liver;
S9 - (NADP’, NADPH) was derived from S9 mix by loss of NADP* and NADPH. As a control
experiment, dimethyl sulfoxide (DMSO) was incubated under the same conditions. Each lane
was loaded with 10 pg of protein sample for immunoblot analysis and 20 pg of protein sample
for CBB stain. Asterisks indicate dominant proteins (14, 28, and 32 kDa) modified by 1,2-NQ

during exposure of primary mouse hepatocytes to naphthalene.
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X 6 Immunochemical quantitation of 1,2-NQ bound to 9000xg supernatant protein from
mouse liver

A, Dot blot analysis (upper) and Western blot analysis (lower). B, Calibration curves of 1,2-NQ
bound to protein as determined by Dot blot analysis. Two pl of sample spot (0.2 pg of protein)
was applied to a nitrocellulose membrane. C, Calibration curves of 1,2-NQ bound to protein as
determined by Western blot analysis. For metabolic activation, naphthalene (N, 100 pM) was
incubated with S9 mix (8 mg/ml) for 1 hr at 37°C in 50 mM potassium phosphate buffer (pH
7.4). 1,2-NQ (20-100 pM) was mixed with each protein preparation, and then immunoblot
analyses were carried out with antibody against 1,2-NQ as described in Materials and Methods.
Total protein load per lane is 10 pg for immunoblot analysis and 20 pg for CBB stain. Asterisks
indicate dominant proteins (14, 28, and 32 kDa) modified by 1,2-NQ during exposure of

primary mouse hepatocytes to naphthalene.
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7 Cellular proteins modified by 1,2-NQ during exposure of primary mouse hepatocytes to
naphthalene

Mouse primary hepatocytes were exposed to 250—750 uM naphthalene (The final concentration
of DMSO was 5% in cell culture media) at 37°C for 1 hr. Exposed cells were lysed with 2%
SDS solution, and the whole cell lysates (10 pg/lane) were loaded onto the SDS-polyacrylamide
gel. Western blot analysis with anti-1,2-NQ antibody was performed. The asterisks indicate the
dominant proteins (14, 28, and 32 kDa) modified by 1,2-NQ.
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