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2) MIZF 9 A ZujF

2 Aol ARES NlEF= 85| Uk AAHo| = a4 vhg-sto
F4d dgEo] v w2 FA-Y N E Fota, g FE7]71 v F
#ow, S5EAo] WRl ks B7lel B s vk 8718 A7 A3l Aol
9l= Bhas 42 AZFE AF835}9TH

ORAE] A AET 9] A A QJRE A|29] w2 10% FBS(MIOF)7F H3
MEM(Minimum Essential Medium) B A& o]-&s}o] wijofsiict A&
Z2sl7] 3Y Aof M2EE DMEM/F12(Dulbcco’s Modified Eagle Medium)©ll
5% FBS7} B35 DFSFOA A1 9 A2 Ad vjgsteltt. Al2= 37T,
5% CO, R 95% O, stoll 7h5¥ 7oA Bt
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A MAZC=E AZF oF 80070l Fo=2 APgSEAL flom FF 209 &<t

oF 70% Z7}aF Ao & datE| 1 itk 2 2010Wo)= ¢to & olst A7t AA|
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| oimst e S0 NemeEe) 4 e wuRy o

AefEo1d, <ol oet o] Aok Abd A= Aol ke FFodek. 137
s} o A wEstoiA = ehed Y] 3 9 OEOﬂ ot 24 oo,
TPy AEiEQl EREE 19A 014 in vitro A0 E HEEo} FHHO|
(@, Ames A¥) AlEE WA £ o in vitro ZRFs= AZE &3
AR BG40l Be GAA ol AA)S 3T 22 A A= 124
in vitro SO HEE EdHo] 7ol AAR WA FEoIA EAE=A
o 7-E 7okl $15te] @71 in vivo A7H(ERHA o2 S AZFAS E24)E
SR} WebA in vitro AR Y 54 dite dutdo R Ed¥olt /les
UrE‘r‘Hﬂ o FET Aoz 34 Aot BHE in vitro /\l%u T 4

304 ol 28 SAEHATE rke Ul o A7 £330
S}
=

dgrog wetd 7hde] ARE 2T 4 YA Bk Ames AFL DNA
8194 SPetR o] et WS Mg & ol Sohe Aoz Bt wds)
FOIA 8401 B2 in vitro FAE, G oA e SRR
739 WP ATIA Sieks IS 2e Bisha SEHTHE in vitro BAOIATE

=
31}5:?1’ H]E-J G A7t BAH). r,]-:j: 7 ’gh in vitro HHO] F8<
3

45 4ol ST e BB ool P AL

o O A=A BRI FA o]

Mz olztel] gk e (riskel 245 z
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[ AE

AANA 57801 BR SRIER] =) HIRASAY YdELS HEoH] ATt
WA dohe 9482 AR g2l Td=dFAGA+411 IARCY
A 2100 2 25%) FoIA Al EAstL ok #dd g
A IS xgeta Qlrk? E3 DNA RHA(FRAE Zh)of tfs
Aotk 2 BeHE A4S S5 A2 HARlE AAT 5 7] bE
oA =g A =2 o] BleA=A =49 Hleol 7k vlEele
7 € 7ks7dol Aot

EQh REACHO| mEtd 8 Al i 2|7} f=/go)7] HiZol HlwA=4
A=A AEHA Y=t REACH olddle HiF ¥ladsyd deead>
AES} vh2of ik 90Y oft =AY, SEEH H X A, HES)
R o] et 21| Ty S Tste U AldS ARESH
A=A AT B AHe Utz ARSske A2 9lush] Asf A==
A 233 e Ao s AEgAde AA(CTA)O] Al 2532 i
Ho. ol HlRAEd TdEEE B fd d s AGHUAAT
A Hoflde ofd A8 &8 BT CTA= AAIY oA Be] 47
SAS KRSkl ot AlZFAASS TG Al EFQL HigE HlZoA

ERFRAY Wge FEoke A0 FoHrt? o BHF] WIS X
o= AlEE UIEE =23AA e E o Atk o AR B4 g53t
FAAG Mx= A 804 TS Feots 580 .
W AFA 23] digt CTAS 7o7F AHE HAH. BAF NS+
(OECD): CTAZ Aasta Mg BuAE337 w3 g1 ECVAM (European
Center for Validation of Alternative Methods)= CTAY] AP wWiz]g|o] S
,/1\_5—(1343]_(}33\1-4_'38,39)

[ FA549 HAEEE T oA DNAS &4 glo] tafet 71d=
3 FFS =3t IARC IF 1, 2A & 2B HAEZY] 12% (45/371)=
q | 9= Aoz HuFo] kO Ay AYE by 39| of

T
= in vitro CTAE 715 vl 4544 24 AE0k= 4 /83
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Ao B0} Qrt44? E3] Bhas 42 AIEE o|83l= CTAE 7IAA] glole
Z2A19] AL F1E 4= 91on BALB/c 3T3 CTA Y ThE CTA Ht} &<
sieh(dgglo]d A BA) B4 HZ 2@ @ 59t Bhas 42 CTAE o
ZZARl A AF AFBHOZ AF o @A OECD AHEMTZ =0,

o= vlRA=d 249 A8l B7olA 71A719 A w9 $27d0]
Eoth 1=y @A CTAE HIgA=A =49 It 19 8 £4 oflEQ]

g Fus AT gtk AR vRARY BYe 34 G5 Wl
F% &7, 0] 29, WY o4 U 4F WL Tgsle] TRt 2§ FAL
ZHA T QIER 250 o]eigt Thop O = lef Shte) APWWOE BE v

=
54 BAE WAGE AL BRSO ol vgasy B0 BE

2 g
WAl TS AW WiE o] S Azto] Bo| 4881 RSt Be
AT HRAEA B0 F8 WAL DNA vgsie] Wi, JAE WY

H| 55t RNA 2 d4d A3Ae Edole 34 F45Hy WS xelot
i R L R I LS SR

olg]gt My FolA DNA Hdsh= B3] dzjoln > DNA wdsls B
FRARAA uAP R 7pFE E3t, WEH DNA wgsle w2 §44 4
sele] WSl choe ot pelo] et

5], DNA CpG AollA AEAl €719] HEsl= 47 dg, kot 9 oozt
Aol A %3 SP5-ATHE -7 Mot o A A TR R
off ARet CpG 419] HHEst= dollA A 28 fIRt 7 dRbal
714 5 iz FastA gygEo] Aot ek CpG A9 DNA wWgs)
Aefol] tiet TAe] T2ty Gt JFS ofsfsh= H F85k Y
Microarray 7|8t Illumina Infinium WE3st 242 2 A&, 2 AT,
e AE a7 9 Arzog AR Folmz T FAYFHS o] de
ARSI QIS
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02 mX
o 18 of |



[ AE

2 A= A WA sA=oA &0l 7Hesta FASEAIE
A7t SR I Fo] Zadh A SelEE(2-methoxyethanol,
Anisol, 1,2-dichlorobenzene)®] ¥t 71743 #HAEH SAY[-HSHH H5719]
Aoz AMAY HEskE £43517] {5t skt wEbA Abdskst

=49l Anisol, 2-methoxyethanol, 1,2-dichlorobenzene®| A|%Z & ,—:"Zﬂf‘_
Lot Z9F 't EAo| st AHE BASIo 2 QF I SAJSA
37 5kt

2 o

i












1) 2-methoxyethanol(CAS No. 109-86-4)
(1) 22/-315t8 EX

2T FHE F50] £9k= 2-Methoxyethanol((:+= methyl cellosolve)=
T2 B ASHE 471 FHERA th2T 22 £ -20h S4& /AL
ALt
7h 3E 1 CsHgO;
L) = &2F : 76.09 g/mol
CH 2 - S o
A OEIZR
Of) L= : 0.965 g/cm?
Hh ==X : -85 C(-121 F, 188 K)
h 2= @ 20| AUs USO

712k © 6 mmHg(20 €)%

2) 8k

7h 2-Methoxyethanol2 CiUSH Q39| 3I6tES Kalloll, & 2 7|kt
201t &= RSt glycol ethers 201 BER0| &8t

L}) 2-Methoxyethanol2 HILA|, E=, £X| & LYst 9| Z0H=

AEE, HAY| MY A HIIHZE ArE



( HEst 24

12

Cf)

QIIZS  FEloME YHEMOZ  carbonylchlorohydridotris
(triphenylphosphine)ruthenium (IN2t #2 Vaska = 2

A
g0 AEEh 0 g s ¥is2 sas=El ¢

r
i

stet= its S A
SHEtAOl ZgdEe=Z =t

Q) =9 ¥=

O
H
2
H—
T
rn
rd
HU
Pl
rr n
l-'__l
iR
LY
oy
P
Ol
N
o
1
ot
-
rc
mer
(0}
Pal
=

U SHRSO| 9IF0| UCLS

= M
-Methoxyethanol2 T2 H+AGA0N 25 Methoxyacetate=

Rt AHOZ HIEE[T, methoxyacetate= 2—Methoxyethanol
o EMO| FE L0102 HIE|0] QICtSTY

z oM

N

r

Salmonella @30 Ot SHH0| LEUMAM= B SHHOIZE Yoz

& Qo= B71= ot

QIZt MROMMIZOIM DNA 271 S7t5 REOIA| UUTE AR CHAKZ
Gl= Z2 DNA 40| o7t ofm|= At

HES 018 2 XIAMAZON SAHH0| R B7i= YUNATH"
SHEO| 0| ChSH MERMSIN CGIolN FAMR| 4o s L

Drosophila melanogaster®ijA 4 &&# Sd X|AA|R At
fle R4=d 247t LHEE &+ 0 25| tiAE 4 SIRIc

A SHEO et 24 AAMAEUA 15k EY =8A =290] Y



4) =&13H

7t) f2|Lietet ACGIHS 22 AHE7IEEBAIZ-TWA)Z b ppmlE &Y
ofal QUCt.

LH) OSHA(1989)0M= Permissible Exposure Limits(PEL)S 8A|Zt
-TWAZA 25 ppml=Z AX™otl QUL

CH) 2-MethoxyethanolQ] MAIEON & M& AZAOHE OZotr| ¢loH

1993H0I= PELS 0.1 ppm2Z Y& 7S motgQict

2) Anisol(CAS No. 100-66-3)
(1) 2231518 £4

Anisol = methoxybenzene2 F& A0 ZE WEO XY t}E THA
sltEo] AFAely og2g thedt 2o &2 38k EAL A1 ek
7t) stetA 1 CHgO

L) = & : 108.14 g/mol

|:) b 23 . 2AH oHR|

) "M OILAME HMAIZ = EAM

) 2= @ 1.30 g/em’

==X : -17.03 C(

) =
ADH 85 : 0.991
of) =7|2 1 2.42 mHg(25 C)
2 &

7b Anisol2 AHM0|1 wWeHMOoZ Jix
L) Anisol2 &=, 2= H=22 2 2

anethole€ anisol2 £H XN|XZ=IC}

7k Q= BEAIOfOICE
F

AZ9 TAHOIL. = &
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| oimst e S0 NemeEe) 4 e wuRy o

Q) =4 ¥

71 Anisol2 37H9] =ZA20|AN RaHK| Ch7
- 2= A3 LDsy 3700 mg/kg bw
- OFRA 47 LDsg 2800 mg/kg bw
- E7| 08 LDsy 5000 mg/kg bw
- 2= gmaqdlg LCso )6.51 mg/L
Lh) 2 Riige 7reiMoct. ™
CH QESAAIEQI in vitro EHSHHO|AE(Ames AlE), QTR SOIHO|
AZH(OFRA 2|HOt L5178Y MIE), TAFOIAAIROIN 25 S40|CH

4) E73H

S 2 ] 3 AL HIYLS ol

3) 1,2-dichlorobenzene(CAS No. 95-50-1)

(1) =2-26Hd &Y

70 aetA T CeHyCl

L) = &2F . 147.0 g/mol
CH Y @ M ot

) " LEE
) Y= 1.30 g/em?(25 )

) ==H 1 -17.3 €(1.35 F, 256.12 K)
28 : 155.8 mg/L(25 C)

3712 2.08 hPa(25 )

—
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2) 8

7h)

2})

1,2-dichlorobenzenes &2 &2 22| SZHA|2! 1,2-dichloro—-

A-nitrobenzenel| TA|=2 AIECE 2|01 THEES| TTHIE 2%

AR A2 =L,

Zdl(fullerenes)2 &dlictl Xicte O MSE= S0O|CH.

0|42 2UKD|, M7 MESS {et 4SHO0|Y, ARz 05
= EXlot7| 2loff AHE LY.

—
LI Ee| T HE Sy 2

=
=5 HE EAV|EF R¥S HMAHok= Ol AFZE

Q) =8 3=

71 1,2-dichlorobenzene?| Al L& A28 MEH 100 ppm =7t

r
T
-
> i
re
rT
o
>
oo
1IN
B
Iy
re
&
o
ox
ro
c
Il

=0t SEJ|0 AMXNOI X}2S Quist=e 702 H1E 0| QICh?
HEIC|X| Q4QHC}7®)

OI9A YR 24 ZT DARPE Qs 29 Y49l Z2iS BTt

0p) A8 7bset Atz, Wok B7Y, =& H7t & S0 et Z2ME ¢

HOIESH = FEXQ AME0| YA HLE= QM| =50 SQ0otA|

——

OICtE AMME 7(HtoZ2 It 3|¥|=E2 1,2-dichlorobenzene
=UHOIE QRUSIX| Lol Z=AHHO|0| et 227t MA=/UCHD
AZX|QULCESY

4) TE=73H

OSHASH NIOSHE: 8A]7F-TWAES 50 ppmo.z AAFct.””
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7h SMUESEZE AYSEQ 202l DMSO(Dimethylsulfoxide),
Anhydrous (invitrogenTM, Ca No. D12345)E AF2oICE HHX|Q]
%5 80 &= 0.1%= SIALC

L) LAHUEEEZ  TPA(12-O-tetradecanoylphorbol  13-acetate)
(Sigma—-Aldrich, CAS No. 16561-29-8)& 0.1% DMSOZE 0|2
ol HEZE=E 50 ng/mI2 X2| otRLt.

2. MEZF H MIZHHRE

1) AEF

Bhas 42 A|Z3(Japanese Collection of Research Bioresources Cell
Bank No. JCRB0149)= v-Ha-ras % §4A& BALB/3T3 A31-1-1
(Japanese Collection of Research Bioresources Cell Bank No. JCRB0601)
AEZFo] tgHo g A APAA FAH SE20E FEE AT BALB/
3T3 A31-1-1 N2} FASHA F4 Xﬁ}ﬂﬂ %L Bhas 42 AlE= 9%
olz Zo] ofF] AIF: B ARES F4eis S5 T AT
NES Rojsiel ot w90l T3t ol AT A HEPAITE Te WY
270 A3 w28 AEE Festion WYHT 34 B9l 9and

Barl @7l 2RUs g4 ot WaH Wak AAUolN B
F4e 5 AP FANT WEL FHE AEe Agste] B A4S
8-S Bhas 42 AIE % B4 A%E W49 q7Hss I st YFaiar 4
0]
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2) Nl
(1) MZEE

Bha 42 MZZE Fofsto] Aol Uert A&s] AR 33] Al HiYF st
7hH ME= 100 mm dishOlAl 10% FBS(M10F)2 &H MZ LUET}
70% ZUUSHK| LEE HHYSHALY.
Lh O3 05 HESt 82 EZEXH(G% CHE HEAM0D)E EF
M10FO| 5x10° cells/mli2 MZ Y2 HHEGIH 0.5 ml EFZo=

=AY,

of=

&2 HEXE OiAH 4 AES
Ch) St 7§ AS ORAE] MZZE SHSSHH & B SZEE X0l M10FOi|A
23| Alth HHYSHAILY.
2h) 0l2{st M ZTHOZ HE of 20719 YA M AES SZA HESIQIC
(2.5%10° cells/0.5 ml).

(2) MIZLHHSE

URAE] A AR Q7] A AF 9fRh Al29] B> 10% FBS(MIOR)7F B3H
MEM(Minimum Essential Medium) BiX|olA 85ttt HAEHE Ao
60~70%%t Al ¥iFstRAT. MEE= 5% CO, E 95% O, dtoll 7Ks5E s~ |olA
HioFstath AlE=4dE AYst7] 39 Aol MlZ2E DMEM/F12 (Dulbeco’s
Modified Eagle Medium)°ll 5% FBS7} E&% DF5FojA A4 U Ax
Al vl <SSR

(3) MEZFo MAMSH EY0|2 &=2(PE, Plating efficiency)

FHAAZ BAo] At FBS REE SRIsH] fioto] sho] 97 A& Al2E
o185t AMESk= 6 well EF|0IE] dF 100719] AlZE Edlolgste] 10973t
HfeFste] APEAQl Al Hgo] FAEA] ghe AS FUSHAH.



3. Cell growth assay
Cell growth assay= ZF A|ld&=49 A4S A9 55 27457 A5l
FARG BA Hof| 35Tt ofeje] 1y}t Fo] =35kt

Mother culture Cell growth assay

< >« >
<
Day-7 -3 0 1 4 7
e [ e —
A A A
cell seeding cell seeding Medium change with chemical

[22 11-1] Time line of the cell growth assay component of the promotion test

D AZsE

Cell growth assayE 93 2 AlE=2 2 Ase oro #ef o]
A 25 AT

(B II-1) NEEEYE FNMlsk

ANE=H xNMelsk

DMSO 0.1%

TPA 50 ng/ml

Anisol 2.0, 1.0, 0.5, 0.25, 0.13, 0.06, 0.03 wl/ml

2-methoxyethanol 2.0, 1.0, 0.5, 0.25, 0.13, 0.06, 0.03 w/ml

1,2-dichlorobenzene | 2.0, 1.0, 0.5, 0.25, 0.13, 0.06, 0.03 ug/ml
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2) NAEH
(1) ME iS: Day -7

Day —7°] 97 A& AL w27 3153519 0.5 ml(2.5%10° cells)= 10
MI10F7F ©%1 100 mm culture disholl €1l CO, H{F7]olA 3Y7F BiFsIAT.

(2) MZ HtH: Day -3

Day 301 o 591 AlollA] W12 AISHL 0.25% Trypsin-EDTA 1 nt&
93 CO, M g7IoNAl oF 287 AE3ta, PBS 9 mME B 3|55te] ¥4
Ao A 587 3,000 rpmO.Z YA Eelsto] AF=MS A At 1

= AlZE AEFAIA 100 mm culture dishol 10 ¢ DM5F7F 010+
2719 dishofl dish@d 1.0x10° cellsE Al$3to] 21 CO, viF7]olA 347t
Al vl SR

(3) MZE mE: Day 0

Day 0°f HiF 51 AlZ&o|A viAlE AASEAL 0.25% Trypsin-EDTA 1 ml=
Y3 CO, BigF7IolA oF 287F Astar, PBS 9 mlE Yil 3l5sto] Y%
ZEOIA 5%2F, 3000 rpm o2 ¥4 EE5te] A5 dE AASHAT. 19 v
AzE JREGAA 96 well plate? Z+ wello] 200719 AZZ 0.01
DM5F& 1HE-5}Qith.

(4) AMEEE XM2|: Day 4

Day 4°] Wi¥E<Ql AZAA HjAE AAG L AFELE 7 558 Xt
MAZS 2 well & 0.01 m ¥ 397F M3t

19



Day 79 AlEX AFEEL WST-8(Quanti-Max™ WST-8 Cell Viability
Aassay Kit)g o|-&sto] th39] xpo whet A4I5H3H-
7h) Afg2ae] Mzt Z2E 96 well Z2{0|E0| 2t wellofl Quanti-Max™
10 w0 E10 HIZZI0M 0.5~4A|ZH 2ES AIZALE.
Lh) 122t 71A EE & 450 nmOilAf E2{0|E 2|HE 0|85l §8EE

Z o,

4. Cell transformation assay; Promotion assay

Promotion assay2] Al@ AXl= ol o] 13} Zo| =35t

) Mother culture U Promotion assay -
“Day-7 3 01 4 7 1 14 21
A A A A A A
cell seeding cell seeding Medium change with chemical Medium change

[28 1-2] Time line of the promotion test

D Ak

Cell transformation assayE 3 2 A|l€&E4 ¥ A5 % Cell growth

assay A1E 7|HFC & Anisoldt 2-methoxyethanol2 1.03 0.5 w/mlE,
1,2-dichlorobenzenex 0.22} 0.1 w/mlE AZlotAct. ESE SAHREZI
DMSO+= 0.1%, ¥H=E4ER] TPAE 50 ng/mlE Aottt 7 A=
E T 4~14Y 3 &5t sk 59t 4, 7, 1199

o 3
AldEde AABH Aot

20



2) NAEH
(1) ME iS: Day -7

Day-7° 97 A& AE 0.5 ml& W24 55t 10 md M10F HiA]9]
Y AAEZS & 10 md MI1OF ®iA] &%1 100 mm ¥iF disholl ¥ At

(2.5%10° cells).

(2) M= ACi: Day -3

Day -3°] i 521 A|ZE Trypsin-EDTAZ *&5}al 10 m¢ DF5F #jX]o|
Y AAEE & 10 ) DFSF #1A 971 27§9] 100 mm B disholA]
Hi kSt TtH1.0x 10° cells/dish).

(3) MZE I}E: Day O

Day 0°] ¥i%F %291 MZE Trypsin-EDTAZ A 2|5t 62 ZFo|EQ Z
A 4,000 cells/2 MZE T+Eo}A T}

4) NE=EE XM2|: Day 4, 7, 11

Day4, 7, 11°] vids?l viAE AASL AldE2E 7 55 EZAE A=
HiZ| 2 W eksto] AEZE s AlF T

(5) HHX| W&t Day 14

Dayl4o] A= S0 #iAE AAstL Ald=do] =4 &2 M2

A2 A

21
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(6) MZ #7{: Day 21

Day 219] Bl <21 AIZZ PBS 2 ml= AlAgH

32t AZstal PBS 2 mi= ¥ol 23t
o AY &

T2 Trypsin- EDTA 200 W=
34 A=olA 581, 3000 rpm
sto] FEl P N ES 535t DNAS
(-70C) &3 sttt

O ===

= FEM] A7 dE

5. DNA Methylation assay

DNA Hjggo]de] £4-2 th3a}t 22 AAtof| wet ezt viEdE gollAl
285K oJ4}e] CpGsel 4 Z-= Infinium Mouse Methylation BeadChip

kits(Illlumina Inc., San Diego, CA)E ©]-&5t @rIAZA(MEEEA] ~

FaT
ga|etz 238)0A 435t}
Sample Locus:
isulfi Whole
ﬁyimd < ,-j e - = -
Unmethylated—— CG—2 —ue—7F E:"&,‘ T2
oo fragmentation
ﬂ!lyhndu:c
A
e
oo
||||||m€'11_ o ®
AL
3.
@llliillll&A
?‘fo-}ll_-—-lllllllgg A‘_/__. 12 samples
%I‘Irr_
@
Allele-specific primer
anncaling

Single-base extension

[23 I1-3] Infinium Methylation Array Procedure



1) DNA &

MEZZEE DNAS] &2 QIAwave DNA Blood & Tissue Kit (QIAGEN
Inc., Germany)< ©]-&5to] th39] AX}o wat 434519

(M

2)
(3)

4)

(5)

(6)

(7)

WS BEE HES SiS3 T2 PBSS Z7ISIACL MmA7t HEsE

5x 109X &2I511 4 1 RNase A(100 mg/m)ZS F7fst CH2 Ot0|3=2

SUES USSID, BHAZ EHGIT AR0IH 522t HIYSIIC

= =20 1

7= X| 942 Buffer AL 200 w2 Z7folSiLCt.

N
0x
-
2
2
rm
ko
©
ok

| | =l 20 &3 AHE
[ei= Zokd &= tE Edd=2717t 3000 rpm0i|

EYSIES B Tg R4RIIS SAEIYC. I OS viYsls St
=] 5 1

Ol
P
O
rQ
410

(@)

S-Block ?/0f DNeasy 96 =H0|EE =1 00|22 FEOAN TS
Mot 8ol SRf=(ZIH 900 ud)E DNeasy 96 Z20|EQ| 2t well=

EHAEA FALHL
AirPore E|O|Z A|EZ DNeasy 96 S|0|EE Z=56t1 6000 rpmAf

IR, HdEe = 2E Eali=0] 2 wellof %

A
s SOU=A] 2ok, welldf o= R0 FI2 42 &

o
Elil
O
rQ
rio
0z
Hr
o
ol
o rr

HOIZES Aot 2t MZ0| Buffer AW1T 500 WS ZAMAZA
SIZCH MZ2 AirPore E|O|Z A|EZ 2t DNeasy 96 {0
ot 6000 rpmUiN 227t HAE oA

me
N

Of
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(8) HIO|ZE H|Hot 2zt MEO| Buffer AW2 500 S ZMAEA F7t
ol%Ct. AirPore HIO|Z A|EZ DNeasy 96 Z|0|EES Y=Z5HK| L1
6000 rpmOA 15827+ HAE2[6HRALE

(9) MZ2 Elution Microtubes RS2 MZE 20 DNeasy 96 S20|EE
SHIE 2oz =Lt DNAE 8=ol/| ®otd 2+ ME0 200 wuf
Buffer AEE F7totd DNeasy 96 Z2|0|EE MZ& AirPore H|O|Z

AME=Z ZSot Oz H20AM 12 Bidstl 6000 rpmUlA 482 SOt

= elolRL.

(10) DNAS| =82 =017] ot 9 HAHE =t Ttg AKEol7| T
HIES 6t Elution Microtubes RSE MZR OZ LSS =

B9 A= KB DNAZ 2510 DNA = 2 F2o] A oha

(1) DNAZ =3

synergy HTXE ©]&3t picogreen (Promega, cat. #F2670) WHOo =
ottt dutEQl A=A = FAFolE dsDNAE Eol4o|xl &
otA F&Fol= FF7|5ke] AEStE DNA e AH3) oot

(2) DNA &k 24

DNA F= SH2 NanoDrop FHE o]&sto] +FsHAT. 260 nmofA
= 273 = Agslairt. <27} 1.7~2.0 - H]ILH DNA]



(3) DNA AEi H7t

AMlEolA DNAS JHl= A 7] d5HS ol&sto &lstAtt. AlAIY
AN 42 E¢E2 DNA =7 HAA B 4 Qlt}. 260 nm #5<
Fools RNAE 55 A HigolA HY & 3lom, Z3 WME o9 AtE

= T 5 UERE 5 Sl

F= HIAA Hold DNAO E3olut thE &40] 3

3) BCD(bisulfite-converted DNA) A%+ (Pre-AMP)
NA AES HEstE]R] e ABEALS et 2 ASkA7| A HEshe
3HE)R] A B Zolg At (bisulfite)S A &5t on il 722

S 5toey.

-,

A
&
%

AEA]
A2}

o> o
flo
rE

gggg_atgCCtiCGgltigatgg (top strand)
gtaCggaaGCCgaCtgaCC (bottom strand)

l Bisulfite conversion

gggg''atgl/ttCGgl/tga 'tgg (top strand)
Ugtal/ggaaGCl/ga''tgal 'l (bottom strand)

[Od8 11-4] Bisulfite conversion

(1) DNA Methylation Kite| A[FHHY| M2t DNAS HAEA|Z|D Tet Al

ofs F7IoIAM.

(2) 16 AIO|Z =9 95COHA 30=, 50COHA 1AIZH ZHOZ thermal
cyclerOf| A HLSHRALE:

25



(3) DNAS HHIE D7K| 4COHA 1027 SXIGIRILH.
(4) Soratgo=z #HetEl BCD MEZ2 BCD E0|EZ2 ZZiLt

20 M

(6) SH0IEE 7tE 2S5t -25~-16CH E&tAN, 45617 T

Stl0|ES 29| ofisotl WE=s =HAZ EOIA.

(2) BCD ¥MEs TCY Z20[EQ| 2t wellOl 10 u ZULH.

5) MSA4 E#°|E AZ(Pre-AMP)
(1) MA1 20 WE MSA4 Z20|E0| 7t T 4 1ol BCD MES F7H6IRL
(2) 4 109 0.1N NaOHZ Z7tot0 BCD MZ2 HMA|ZICH.
(3) RPM A|2fCZ BCD MEZZ F3AIZIL
(4) OfX|Efe2Z MSM(Multi-Sample Amplification Master Mix)= =2|0|EJ|
7oLt
6) MSA4 Eo|E #¥(Post-Amp)

MSA4 Z3°o]|EE Illumina Hybridization Oven©lA 37°CollAl 20-24A]|7t
&< Higsto] DNAY ME ZFo v +Y9sHA 5= SZAIA.
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7) DNA 9H3HPost-Amp)

DNAS &4 2 JH3A AT, ANTP, Zato|m] 2 §42 AA5ko] offo]o
A5l AL o
FIoie i =g

2,
[
ke
rO
|m
PN
;
|
S
ofo
ol
f
)
)
lo
i
R
9
i
rr
L
o

8) DNA # A (Post-Amp)

o|AZZWZ(isopropanol) M F 4°ColA HAHEESI TS
DNAE 3ot3i.

9) DNA A &€ (Post-Amp)

sk, AHEE DNA &2 BeadChipoll 285kt

10) BeadChip©ll Hybridization(Post-Amp)

(1) M= DNAZ lllumina Hybridization 220X BeadChipS Hi5H0]
BeadChipW| HybridizationA|ZALY.

(2) =1 Sm3tE DNA MZES Hybridization = SS9t SFXIE £01H

50 mer(1749] HIEO0| SRz ZAga)d| 0{Zd(annealing)ECt.

(3) Infinium | 2M0f et 2t CpG RTIXIEO| siFsh= F7HA| HIE RY:
of HIE w2 HE=KO)O| siFotl TE HIE {2 CpGRRA2l HES}
S| %2(T) SEfof oHFECt ottel HIE |2 Infinium [1E2A0]

et 2t CpG FHAREO| oiE &

—_  —
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| olms e se upsmEEe) 2

11) BeadChip A& (Post-Amp)

Hybridization® A &2 DNAS} H|Eo|A o0& Hybridization® DNA=
A =1l BeadChip2 34 % S-S FH[SHIATH

12) BeadChip &% 9 HAM(XStain)(Post-Amp)

2 BATS S AHofA & 9 AME Itk AR E DNAS —7‘—"32
5}o] BeadChip9] &8]119] T H7] 2 BeadChip?] TA] 7Fs3t lolE
S¢St FP CpG ARIES] Hddl =&& 2753t

13) o]u]%] BeadChip

1E9] Sl= 9 47 & AF9 FaE2 7] Al7I17] Al EolAE
el scanner< ©]-&95} BeadChip& ¥ Illumina

= [llumina iScan
FJEHONA HEEE 29 IS oln|R &

Aol we} AT AR 3
s

14) A= &4

A0S A 2R o] YR U7 9@ BEA2L [[lumina GenomeStudio v2011.1

(Methylation Module v1.9.0) ¥ R3.6.0 ©]835}o] 3= At} Methylation

Al WA QC % MY 79 AAE B F BE neHo) ¥Eg sves

#i73= ~gstal 2715 274 si3lth Beta-value ® M-value A& th&ok3lth.

A gl+= Bioconductor lumi 7|A]o] ZgH HIHOZ P AU,
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M. 23 9 &

1. Cell growth assay

Cell transformation assay(Promotion assay)°ll A 2|85 4A35}7] ¢
519 Cell growth assays 935t} Cell growth assay®] A3+ off 2
(E -1y, [ M-1]17 2t} Cell transformation assays st A=
= HEd B4 93t DNA FE52 Astd Anisol#t 2-methoxy-
ethanol 1.07} 0.5 wl/mlE, 1,2-dichlorobenzene< 0.22} 0.1 ul/mlZ
A5 TR 1M-2).

(E II-1) MREE 8 ME 4ZE8

2] 2] : X2| | 2methoxy | X2| [1,2dichloro
s Ll s AT Sk ethanol Sk | benzene

mg/md| P Lmy| O wm) | %) | @/m) | %)
06.25 118.59 0.03 105.10 0.03 94.90 0.03 102.59

125 | 103.53 | 0.06 98.67 0.06 87.69 0.06 97.18

26.0 | 12753 | 0.13 | 103.84 | 0.13 102.12 0.13 101.80

50.0 | 130.67 | 0.25 | 104.16 | 0.25 103.53 0.25 76.08

100.0 | 142.75 | 0.50 91.45 0.50 91.29 0.50 0.47

200.0 | 156.39 | 1.00 93.96 1.00 95.84 1.00 0.47
400.0 | 152.00 | 2.00 3b.45 2.00 70.43 2.00 0.16
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2. DNA Methylation assay

180
160 4
100
140 4
g 50 ;@‘ 120 1 \/_/-
2 3 100 1
E 60 -
g = 80
é 2 ~=g=1-Methox yethanol E o0 ——TPA
" % g A 111501 E 40
A =g | 1 -dichlorobenzens 20 4
0 0
0.03 0.06 0.13 023 050 1.00 2.00 623 12.3 25 30 100 200 400
Concentration (il/ml) Concentration(ng/ml)
[23 mM-1] AHSEE ME YES
(B [M-2) ANEEEY XNelsk 44
AEH il
DMSO 0.1%
TPA 50 ng/ml
Anisol 1.0, 0.5 ug/ml
2-methoxyethanol 1.0, 0.5 ud/ml
1,2-dichlorobenzene 0.2, 0.1 wQ/ml

1) DNAC QC Z3}
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(E MM-3) QC Result of DNA

s | =k

5z - =c | gHO | &Y

NEEY | HRIsE | (A260/ | (A260/ | S| T TS| EE
A280) | A230) | "9 W 9

DMSO 0.1% 187 | 159 18026 | 40 | 321 | =g

TPA 50 ng/ml| 1.85 1.54 54.58 40 2.18

Anisol 1.0 u@/ml| 1.85 1.90 | 86.97 40 3.48

Anisol 0.5 u/ml| 1.86 1.06 | 111.20 | 40 4.45

2-methoxy
othanol | | 1:0 u0/ml| 1.87 | 2.05 |100.82 | 40 4.03

2—-methoxy
ethanol 0.5 w/ml | 1.87 1.94 | 91.49 40 3.66

1,2—dichloro
benzene 0.2 uQ/ml 1.87 1.62 7417 40 2.97

1,2—dichloro
benzene 0.1 uQ/ml 1.89 2.00 9413 40 3.77

QC Criteria »1.5 .0 13 - 0.5

b nglsps %

- F3 FEL4 477
~ 0416 @1 WA

6557 B8 115
- &3 450 490

-F8 8 @

- S 58 12

1% TopAtanr™ LE GA) Adgimess (SRS 1)

0.5 podana, & om lengmh el
VCTAE, 7V, 45 min

[12 IM-2] Electrophoresis image of DNA for each samples
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o
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g'l_
>
1)
o
9,'.
MHO
A
©
ol
=

( HEst 24

2) A= AA

q817] A AAH wge Zol7] s AA st

(1) BiZ 23 & F= HIO0|0A FE3t

2}o] B 2 2)(ENmix)= BeadChip Z%= HlolEHE 67/1& B35ty HEst ¢
HloEal A, 27kA A4 Y 9 271X ZEH fgds wdesigith

(2) Filtering criteria

7h dEE P @il 25t 2t S0 et 4EE CpGel +
L) H=E P 2t <0.01 & <0.0501A Ot2{el TZ0AMeL 20| BHXCZ

oF 283807.52 284192.3 CpG7t ZE=EIULL.

Detected CpGs
(satisfying detection p value<0.01 and detection p value<0.05)

B Detected CpGs (0.01)
_ @ Detected CpGs (0.05)

280000

# of probes

240000

DMSO0
TPA —
Anisole_1

Anisole_05

methoxyethanol_1
methoxyethanol 05 o
dichlorobenzene_01 -
dichlorobenzene 02 —

[23 M-3] Number of detected CpGs by detection P value for each samples

ChH 2= ME2 25%0(4 A=E P 20| 20.052! CpGE HMI2IotALE.
Ch) 245t 283180 CpGE HEHSF1D BMIQ HAEE 2o 2t ME0)A
oI St 0|42 NA ZE 71 CpGe Of2Hel J=oIM E= Hit

OII
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=
[N
B
e
k
izt
-/

Z0| DMSO 0.1% L& MZ2 29274, TPA 50 ng/ml =& MZE=2
2937Y, Anisole 1.0 w/ml =& MZ2 3457l, Anisole 0.5 ud/ml
& ME2 4297, 2-methoxyethanol 1.0 wd/ml =& MES 58574,
2-methoxyethanol 1.0 ul/ml =& MZ2 5907, 1,2-dichlorobenzene
0.2 W/ml =& ME2 49674, 1,2-dichloro benzene 0.1 ul/ml
LE ME2 278702 XQlokCt.

Distribution of failure Cp6s with detection.Pval>=0.05
nnnnnn 2936 CpGs with detection.Pval>=0.05 across more than 25% of all samples are excluded
ssssss 4 leaving 263186 CpGs to be analyzed. Eam
e Filter out
nnnnnnnnnnnnn

a0 - 590
8 505 496
? 429
> Ms . I I
é 202 203 . 278
) . . .
) 1 2 3 4 5 3 7 8

[18 IM-4] Distribution of failure CpGs with detection P-vale =0.05

(3) BMIQ(Beta Mixture Quantile) normalization

BMIQ.RE o]-&5t] 84 HFS £0]7] 9l beta-mixture 914+ 73}
o ofefe] JH Lo B Hhot o] Atst Ak 7+ AP E A
w2g BE QS0 Izt FARh

density.default{x = beta2.v) density.default{x = beta2.v)
Lo g
Gl B typel /’\ i H typel
‘EE - W fype? & W fype2
W type2-NOR o W type2-NOR
= o = |
8 24 8 o |
|
2 |
o | o |
< T T T T T T < T T T T T T
0.0 02 04 086 08 1.0 0.0 02 04 086 08 1.0
N =222583 Bandwidth = 0.02254 N = 222583 Bandwidth = 0.0232
0,
DMSO (0.1%) TPA (50 ng/ml)
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density.default{x = beta2.v)

B typel
W fype2 /
| type?-NORM

Density

N=222583 Bandwidth = 0.02325

Anisol (1.0 ul/ml)

density.default{x = beta2.v)

B typel
m iype?
| type2-NOR

Density

N =222583 Bandwidth = 0.02336

2-methoxyethanol(1.0 u{/ml)

density.default{x = beta2.v)

B typel
W fype?
| type2-NORM

Density

N =222583 Bandwidth = 0.02357

1,2-dichlorobenzene (0.2 uf/ml)

1.0

0.0

00

00 05 10 15 20 25

density.default{x = beta2.v)

B typel
W fyps2
| type2-NORM

0.0

N = 222583 Bandwidth = 0.02323
Anisol (0.5 ul/ml)

density.default{x = beta2.v)

B typel
| iype?
W type2-NOR

0.0

N = 222583 Bandwidth = 0.02375
2-methoxyethanol (0.5 uf/ml)

density.default{x = beta2.v)

B typel
W iype2
| type2-NOR)

N =222583 Bandwidth = 0.02312

1,2-dichlorobenzene (0.1 ud/ml)

[23 M-5] Check BMIQ for each test chemical treatment samples



(4) Xt2H3KData transformation)

7h) Beta-valuee HESIE ZZHE ZL(intensity)?t XA Z=(HEst

Lt)

M value = log2 (

Log20R

D2 ZEot HMEste] Z2Y A9 §)9f HIZ0|Ct

max(yimethy,0)
Beta; :maX(Yi,unmethy,0)+maX(Yi,methy,0)

+a

M-value= HE=te Z2E2 Of H|HE=teE Z2E8 ZE9| log2 H|=Z

ZINCIrAE A

max(¥i methv,0)+a )

4 =log;
082 maX(Yi,unmethy,O)'l'a

Beta—value’/ ZEatZ|RULE

Al A7 " betall XI0|E UEI= delta- meana

JEot W=t 2E9 HlgS =8ot0 Odds Ratios st Z0]

LSO,

beta )
1-beta

- Test b b
) = mean (Log2 (o) - mean (Log2 (~—o )

mean (Log2 (Odds of Test ))— mean (LogZ (Odds of Control))

Control 1-Test beta 1-Control beta

Test _ log20R Test
( Control) - ( Control)
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A OEZL ARESE &9 HEzEd Hlg2 UEE= Fold
Change=s U&1t #0| tH=olRAH.

L value = log2 ( beta)

LogZFC( % = mean (Log2 (Test beta)) - mean (Log2 (Control beta))
_Test
( TeSt =2 logZOR ( Control)
Control

3) A& (Data)?] &2 AA}

(1) Box plot

BMIQ J4#8t € Data ¥ 190 E2E H|wst7| ) box plot= It
Beta-value:= Z+ CpG £919] HEs} ZF=E uviedsich nE AlgLol|A SAsH
FH o] EXxE Hol= A ERlstuth

AVG_Beta bmiq Nermalization M value of normalized data log2 value of normalized data
~ - 10
SLE) P E TR TR0 e A O I I A - 0
@ | - i o B 1B s
g8 L ¢ g\a.s
=< < —
=0.6 | =0.6 1 N T -5
s g : & %
304 0.4+ T 2 ! l l I I ! I
X
s54 S
50.2 L] " §0.2 ; = S
bl T [ [ sl T T | -10
5 Lo Lo i = 1 U N T (I N A (N - S e :
I [ A (| N O (R | sed 44 L1 oL oL i » i
E’ :>’ 10
0.2 0.2
= = 15 15
T T T T T T —
o T R O o & N oA w oHom R R R o o
22 & o 7 2 =8 8 3 5 & aia "3 2 =
= = I w = b | = = [ o = U
g o 2 E o W2 W8~ g o o 2 g o
] e g9 2 2% H g e H
@ 9 T % a7 & & S g @ S
Noa NN A @26 N N N
sz e £t 2d4% 2 < : g s
0 < T 0§ & E © B ] g < ]
2 2 H 2 2 3% 2 2 2
3 S 3 o3 S 3 S
2 2 2 3 X 2 i 2
5 H 5 23 H 5 H
2 2 = S v 2 2 S 2
= = = ] v 5 = = =
o o o E o o o
el ~ ol -~ el ol
=] ° © ° =l ° h=]

[ IT-6] Box plot to compare distribution of before/after BMIQ normalization
and data transformation
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(2) Density plot

[ 11-7] Density plot o compare distribution of before/after BMIQ normalization
and data transformation

(3) MEZt THHY

M-valueE ©]83} Pearsons®] AHWHAE ARgolo] e Aol A2
AT E &91517] 9J519] level plotd 1T HE MEL ATAR(r)°] +19]
77k oFo] AWHAE Ho|al Ut

nnnnnnn *s corretation coerticient

o o5]osos o]
Bdoa o onomomomon
/e
VAVl i oo e
VdVavavd o -~ -~
VaVAVaAVaVaYd o -
VAVAVAVAVAVAVA ...
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Correlation Matrix for ALl Samples
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(5) MDS (Multidimensional scaling) plot
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[22 m-11] MDS (Multidimensional scaling) plot for all samples

oA B Hef o] ZF AdEE AYa2 AdEd =55 E 24

£ T3 9Jo TPA k&2 1,2-dichlorobenzene =241} & t] L4sH
JEE Holil it DMSO AT AldEd k&dde UE AYE F=
Helr},

ol

i

>y X
f

o

4) sk Methylation) ¥4 Ay}

(1) HE3 £ZF(Methylation level) 2X

A=)

O3t 2o, BE AIEEd a5ato] HEs) 52 Bt beta-value”t 0~0.1

qE&as 2ot BE AdEd ato] vds 59| 228 24 2
0
H 0.9~1.00014 &= E= Eole AR FH9] X5 Eolal 3ot 2

41



J

Frequency

10000 20000 30000 40000 50000 60000 70000

0

001 0102 0203 0304 0405 0506 0607 0708 0809 03510

Methylation Level(Avg_beta)

Distribution of methylation level by Anisole_1 vs DMSO

quency

10000 20000 30000 40000 50000 60000 70000

2
g
3
&

Fi

e 001 0102 0203 0304 0405 0506 0607 0708 0808 0810

Methylation Level(Avg_beta)

1.0 wQ/ml

42

10000 20000 30000 40000 50000 6GOOOO 70000
L ! L

Dus:

Ariscle 1
z
3
5
=
#
fis

Distribution of methylation level by Anisole 05 vs _DMSO

001 0102 0203 0304 0405 0506 0607 0708 0809 0810

Methylation Level(Avg_beta)

0.5 ud/ml



Frequency

Frequency

Fraquency

60000

40000

40000 60000

20000

10000 20000 30000 40000 50000 60000 70000

o

20000

t level by y |1 vs_DMSO i t level by y | 05_vs_DMSO
2
g
g2
2
&
omso w_a
methoyathindl 1 mmwm
a
g
8
&
2
I E
2
g g
$ 8
g 54
g 2
£z
a
g
I )
&
001 0102 0203 0304 0405 0506 0607 0708 0809 0810 © 7 o0l 0102 0203 0304 0405 0506 0607 0708 0809 0910
Wethylation Level(Avg_beta) Wethylation Level(Avg_beta)
i level by  02_vs_DMSO i i level by 01 vs_DMSO

II|||||I| .II|||||I|

00l

0.1-02

0.1-0.2

Frequency
10000 20000 30000 40000 50000 60000 70000
L

0203 0304 0405 0506 0607 0708 08095 0810 001 0102 0202 0304 0405 0506 0607 0708 0808 0810

Methylation Level(Avg_beta) Methylation Level(Avg_beta)

0.2 ul/ml 0.1 uQ/ml

Distribution of methylation level by Anisole_1_vs_TPA Distribution of methylation level by Anisole_05_vs_TPA

Frequency
10000 20000 30000 40000 50000 60000 70000
L

0203 03-04 0405 0506 0607 0708 0809 0810 00l 0102 0203 0304 0405 0506 0607 0708 0809 0810

WMethylation Level(Avg_beta) WMethylation Level(Avg_beta)

1.0 ug/ml 0.5 ud/ml

43



level by y 11 vs TPA

40000

Freq
0 20000 60000
- e
3
3
3

- 001 0102 0202 0304 0405 0506 0607 0708 0808 0810

Wethylation Level(Avg_beta)

1.0 wQ/ml

level by dic 02 vs_TPA

= s

W dehoroberzene 02
=
! I

001 0102 0202 0304 0405 0506 0607 0708 0808 0810

60000

40000

Frequen

20000

Methylation Level(Avg_beta)

0.2 ug/ml

40000 60000 80000

20000

bl 10000 20000 30000 40000 50000 GOOOO 70000

= s
W deHorsberzene o1

level by ¥ | 05_vs_TPA

- 001 0102 0202 0304 0405 0506 0607 0708 0809 0810

Wethylation Level(Avg_beta)

0.5 ud/ml

level by dic 01 vs TPA

001 0102 0202 0304 0405 0506 0607 0708 0808 0810

Methylation Level(Avg_beta)

0.1 wd/ml

[28 IM-12] Distribution of methylation level for all samples

(2) HEet #=&
theol gt ¢
0.2 ofste] HEs} &2 Kol

0.2~0.3& Hola
o]A}S. A 9]

LE27oA = 0.3 o]A4Y delta-means Zr+= AHFEE 9F7F Holxl

44

O‘I_C_)‘U_-El

(Methylation level)2| Scatter plot

Fzof| gt A= F CpG F9ollAl DNAS] HEst =58
& DMSOSE TPA tiH] 2t Alged &dt7t Blaet Aot fiiE
AR mtA AP delta-mean©]
ot DMSO 9iH] TPA =&+ A+ delta-mean 0.3
AT DMSO ®jH] 2-mthoxyethanol®}t 1,2-dichlorobenzene
9l}.



wh

A=)

TPA tH|S§A= 1,2-dichlorobenzene k=

delta-means Zt= AAFALEE Ry} I8EE2 ZF AFER &8

AR Aoz 2 WEst £&0.5 olshs 2 Aoz F7hE AU,

methylation level of Anisole_1

methylation level of methaxyethanal_1

10

08

©
=1

0.2

0.0

10

08

0.6

04

02

0.0

Plot of methylation level between TPA_vs_DMSO

3 — B abs(delta_mean)<0.2
= 0.2<=abs{dena_mean}<0.3
E 0.3<=abs{deta_mean}<0.2
E 0.2<=absfdetta_mean}<0.5
O absidetta_mean)>=0.5
=
=
< ..
o
= B
: & : '
. .
3 .
5 ) -
E =
s S T
T
E
.
o ] -
=
o
=1
T T T T T T
0.0 0.2 0.4 0.6 0.8
methylation level of DMSO
Plot of ylation level A le_1_vs_DMSO Plot of ylation level Anisole_05_vs_DMSO
O absideha_mean)<0.2 S | o absweia_meany<o.2
B 0.Z<=abs{deha_mean}<0.3 =0 bs(deha_mean}<0.3
O 0.3<=abs(deha_mean)<0.4 o @ O 0.3<=abs(dela_mean)<0.4 ~
0 2<=abs(detta_mean}<0.5 By = 0.2<=abs{detta_mean)<0.5 i
B absideha_mean)>=0.5 -~ O absideha_mean}>=0.5
= =]
=
o
=]
- o' -
2 .
5 -
= =
sl < =
) =] -
2 ]
" = @ .
- = -
= H
- 5 = 0
- 5 < -
= -
ko
E
o
S
-
o
T T T T T T T T T T T T
0.0 0.2 04 06 o8 10 0.0 02 04 06 o8
methylation level of DMSO methylation level of DMSO
Plot of thylati level _1 vs DMSO Plot of ylati level _05_vs_DMSO
O abs(deha_mean)<0.Z S - @ absidera_meanyo.2
= 0.2<=abs(defta_meany<0.3 cu - » = 0.2<=abs{detta_mean)<0.3
O 0.3<=abs(deha_mean)<0.L >L"" O 0.3==absdeka_mean)<0.4
0 2<=abs(dena_mean}<0 5 I ag B 0 &<—abs{deka_mean)<0.5
B absideta_mean)>=0.5 O absideta_meany>=0.5
= ]
S s
=l
2
. =
*. £ w
£ &7
k]
. E -
. - 5
@
- =
'F . 3 o
i 5 -
. S -
.t = *
= .
B ™
£ < -
=
=
T T T T T T T T T T T T
0.0 0.2 04 06 o8 10 0.0 02 04 06 o8 10

methylation level of DMSO

methylation level of DMSO

M
=2
2
rlr
©
w
el

~

-I—l
1o

45



methylation level of dichlorabenzene 02

methylation level of Anisole_1

methylation level of methoxyethanol_L

46

10

08

0.6

04

0.2

0.0

10

08

0.6

04

0.2

0.0

10

0.8

0.6

04

02

00

Plot of

1.0 wg/ml

ylati level dichlor _02_wvs_DMSO

gpoEOd

abs{deha_mean}<0.2
0.2<=abs(delta_mean}<0.3 e
0.3<=abs(deha_meany<0.4 .

0 2<=abs(detta_mean}<0.5 -
absfdeta_meam)==0.5

T T T T T
0.4 0.6 0.8 10

methylation level of DMSO

0.2 ul/ml

Plot of y level . 1_vs_TPA

oEoEd

abs(dena_mean}<0.2
0.2<=abs(detta_mean)<0.3
0.3<=abs(deha_meany<0.4
0.2<=abs(deita_mean}<0.5
absideta_mean)>=0.5

Plot of

T T T T T
0.2 0.4 0.6 0.8

methylation level of TPA

1.0 wQ/ml

yiation level _1_vs_TPA

opomEg

abs(dens_mean)<0 2
0.2<=abs(deha_mean)<0.3
0.3<=abs(deha_meany<0.4
0.4<=abs(deita_mean}<0.5
abs{deta_mean)

0.0

T T T T T
02 04 0.6 08 10

methylation level of TPA

1.0 ug/ml

methylation level of dichlotobenzene 01

methylation level of Anisole_05

methylation level of methoxyethanal 05

10

0.8

0.6

04

0.2

0.0

10

08

0.6

04

0.2

0.0

10

0.8

0.6

04

02

0.0

Plot of y

0.5 ud/ml

level

_01_vs_DMSO

ogoeO

abs(deita_mean}<0.2
0.2<=abs(deita_mean)<0.3 4
0.3<=abs(dela_mean)<0.4
0.4<=abs{deta_mean)<0.5
absideita_mean)==0.5

0.0 0.2 0.4 0.6 0.8
methylation level of DMSO
Plot of y level A le_05_vs_TPA
O abs(deta_mean}<0.2
= 0.2<=abs(delta_mean}<0.3 -
O 03<=abs(delta_mean)<0.4
B 0.2<=absfdetta_mean}<0.5 a
O absideita_mean}>=0.5 =
-

0.0 0.2 0.4 0.6 0.8
methylation level of TPA
Plot of v level _05_vs_TPA

O abs(deta_meany<0.2

= 0.zc=abs(deha_mean}<0.3

O 03==abs(deka_mean)<0.4

= 0.4<=absideita_mean)<0.5

O absideita_mean}>=0.5

0.0

T T T
o2 04 06

methylation level of TPA

0.5 wQ/ml




Plot of methylation level between dichlorobenzene_02_vs_TPA
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Abstract

Study on epigenetic carcinogenicity of
industrial chemicals through methylation

analysis

This study was conducted to investigate the methylation patterns of
DNA as part of the epigenetic evaluation of Anisol, 2—-methoxyethanol,
and 1,2-dichlorobenzene, which are industrial chemicals requiring

carcinogenicity.

After exposing the selected industrial chemicals to the Bhas 42 cell
line, DNA was extracted according to the method provided by company
lllumunina, and methylation was analyzed for )285k CpGs sites with

lllumina Infinium Mouse Methylation BeadChip.

As a result of the analysis, all test chemical exposure groups had a
higher number of CpGs methylated at the Hyper CpGs sites than the
negative control group. Anisol and 1,2-dichlorobenzene exposure groups
had similar differences in the number of methylated CpGs compared to
the negative control group and the positive control group, but the
2-methoxyethanol exposure group showed a slightly higher tendency.
Methylated sites were mainly observed in the TSS1500 and TS200 promoter
sites and body sites. However, the average beta—value of each test
chemical exposure group showed a low-range relationship mainly within

the absolute value of 0.2.
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From these results, the selected industrial chemicals did not show
significant methylation differences from the control groups at CpGs
sites, and the results of the cell transformation tests were also negative,
so it is judged that they do not induce epigenetic changes due to

methylation changes.

The industrial chemicals selected from these results did not show a
significant methylation difference from the control group at CpGs sites,
and all industrial chemicals were also negative as a result of the cell
transformation test, so it is judged that epigenetic changes caused by
methylation changes are not induced. In addition, TPA, which showed
similar methylation patterns to the test chemical-exposed groups, is
thought to have low methylation relevance to transformation in Bhas 42

cell lines.

Key words : Anisol, 2-methoxyethanol, 1,2—dichlorobenzene, epigenetic,

methylation
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