BETEC CRPN65400-10258—3

HHZEE 0|8¢t +dEiA =8 wollzi=t=2 flold 0=
E % PAHR d= HE HE
Development of environmental risk prognostic tools for major

hazardous chemicals using biological information and lab-on-a-chip
for PAH detection in aquatic ecosystem
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ACTIC. | CAGCTCAGGTIATCCCTT -
o | GCTTCGGCATAAGGATTG ©
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AGCAGGGAAGTCATACTC -

147- TGTTGGATTACGCIGATTG © | CATCGAAGTTGCGGTTAG

117 CGGAGTCGTTICTICICT- | GTGTCCTGGATGGATCTT -
116 GAAACCAACCTGGCTTAC = | GACCTCGATGTTGGATTAAG
71 CCACACTGTCCCCATITATGAA CGCGACCAGECAAATCC:
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I. Title

Development of environmental risk prognostic tools for major hazardous

chemicals using biological information and lab-on-a-chip for PAH detection

in aquatic ecosystem

II. The Objective & Necessity of the Research

The number and amount of the xenobiotic chemicals which getting into the

environments are drastically increasing

Necessity of the tools by using up-to-date converging technology, including BT, ET, IT

and NT for environmental risk assessment is on the rise

II. Contents and Scope

1. Development of the prognostic tools for aquatic environmental risk assessment by using

biological information

ENVIHaz-HymMet Array (for PAHs and POPs)

Prediction and extraction of CpG region where the DNA methylation could be occurred
Determination of Hydra LCsoforPAH(BaP)andPOPs(PFOS)

Extraction of the mathylation target region for xenobiotic chemical exposure

Confirmation of DNA methylation changes by MeDIA-PCR assay

ENVIHaz-Daphnia and Fish qPCR Array Kit (for EDCs, Bisphenol A)

The exposure concentration determination at non-lethal level

Identification of BPA responsive genes by DNA microarray analysis

Initial sort of BPA responsive genes by quantitative real-time PCR analysis

Second sort of BPA responsive genes by pathway analysis, microarray analysis and

quantitative real-time PCR analysis

2. Development of lab-on-a-chip for PAHs detection in aquatic environment for POCT

ENVIHaz AquaChip (for PAHs, Benzola]pyrene detection)



- Microfluidic structure and BaP antibody probe production
- Confirmation of antibody bioinylation and antibody-microbead complex formation
- Test the chip resolution using OCTET machine

IV. Outcomes

1. Development of the prognostic tools for aquatic environmental risk assessment by using
biological information

« ENVIHaz-HymMet Array (for PAHs and POPs)

H|X|A} =&F9| =X[BaP(500 ppb), PFOS(300 ppb)]0fiA] DNA methylation H3IE ZtHX|
DNA &3} HAZE microarrayE N|&

« ENVIHaz-Daphnia and Fish qPCR Array Kit (for EDCs, Bisphenol A)

Develop the gPCR Array Kit for prognosis for environmental risks of BPA, an endocrine

b

Mot
rr

A O]
T M

disrupting chemical, in Daphnia and Marine medaka fish

2. Development of lab-on-a-chip for PAHs detection in aquatic environment for POCT

« ENVIHaz AquaChip (for PAHs, Benzo[a]pyrene detection)

Develop the lab-on-a-chip for BaP detection in water mass with detectable limit at 25 ppb

V. Business Application Based the Outcomes

- Practical use as prognostic tool for epigenetic control in differential gene expression
induced by environmental chemicals

- Use as prediction tools for the environmental risks of BPA, an endocrine disruption
chemical; and diagnostic tools for the detection of the endocrine disruption effect in newly
synthesized chemicals
- Use as a tool for rapid detection of BaP in aquatic environment
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‘ARt (epigenetic)® =H-7|HO| CHot A7t 25| £
Ll QUCE =HFHSHO[Z DNA H7|MEe| HatE =EI5IX| gi= |FHX = 2

C =2 DNAL} chromatine| B3, = cytosine?]
methylation 5! histone CHEHZE Mzl e, 7HE
2y 24| 9 MA Z=HZ2 promoterOf A HHE|= CpG islandOf
hypermethylationO| 0Lt FHXQ] 20| AKX xl= ZWOICt O|2{gt 2 HFHSH HAZ X
Aol =3, genome imprinting, gene dosagel| =H, LHMX} H€sol XH,
transposable elementQ| AX|Q} ZHHEL| O] QUCID 24X QJUCt 0|2{St epigenetic code= DNA
A7\ EECH 2o ggs 27| At 2dRHet2 Q7 TN etdEo| met =43
A<t (Epigenomics)2 L E|QUCE W= [FTX Lol =Z FO0|H Z=HOM cytosinel|

=
at

ra
ot
o
o
\J

methylation?| &8 7d

2FeF2 epigenome G A

Epigenome A= o 29| BTUYS HTS flet X2 aM2 & & UL MAXHL
o

o =
2 IHE S £t epigenome FRE X[|EstD QY

2e, T, ghmE Sl
2 Sz ORA[OF X[HOjA Gt B0 2&d| TAL|D AL, Ofof [ME ot=ol JFEE TRA|
o Qo £t deigEez teEle dbAtele] et 2E=9 47 /UMY oW
OtL|2} =g R0l0] e 2o 2 FeFs 01X UL WMekA ol2st EEo| fels He
StLto| B2 epigenome Ao F2G0| &1 QUL LEoh & AFE SO P& =+
UAs 2R K= FHA A=t HE0 HO|EHH| 0|2} 510, CHYet 2 A Rill=Z
EE AE A7 2aHe V|ENEE MY + AS A2 J|HECh Epigenome 7|2
ol &Y, Lot St Z2 AL Qnt A Y T2 dF¥s o A= 7|HET
ULt FFh B E epigenome A 7|2 S Y2 02 =HHO|H, 2HFeloid o
= A RYj=istEde] 97|18 Ao MEz:2 HUIE ey Aoz glsthy Lot
epigenome = ORY 7| THAIOf RU7| MEO =7t XM SHHE X[-0] A= &
2 =M BEEE ZAF0 AFRE =Y + U= 7180 =2 2ofetd Y&

H}f. Epigenome X|&E 7{jHo| 594

SYQWA Wt HOfol HIEHQ WYl ool Wy 9 M, T

ol Ol o] & S A, To| I Eo|A of% Crefet
ez Lottt & MEZOM= FHMAE 22 DNA methylatione| Zh4a7b LOJLIX|ZH O{H £7F
TZ2H BEO0Mes E£0|8 hypermethylation E{EO| HO|Z7|E 3StH, O|F B3= histone
modificationt= HZUE|O QUe ZdoZ ntet=ICt Robin HollidayZt 19794 M2 DN
methylationO| carcinogenesis@} G20 QUCtD E st 0|z, ol I S QFSH Ho}
of AAatdof tiet Enot ALEALH, sili= WY, HES 1 2
T Xt2t DNA methylationdto| 2tA|7¢ Bf&{X| 10 QUCt B
= hypermethylationg 20| 20, O[0f 2} 2H F T |
Qoloz Ag%ls= 0| JEL|LD QL 0| hypermethylation2 H|EMXAQI de novo
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) S| =2t (Hydra magnipapillata)

2 Ao [HMME o| StLFOl S| EE2H Hydra magnipalillatad= MAMEE 210 Y= EF|=E
o CHMZ S=2AM, d= Tlete g0k 012 Sast fXE AXota ACHAF 1
Higd s=22XM H.iﬁl% 24 2 FddA0 o5tH, ol MlsHE 420 UCL °4EH°“H
ot 2zl M HME A (Hobmayer et al, 2000; Arvizu et al., 2006; Augustin et al, 2006;
Kaesbauer et al, 2007), X{Mat A= Mz Gl MSMEA (Bode, 2003; Fujisawa, 2003;
Holstein et al, 2003), M|{ZE3lo| AMs™Etnt ZHE M (Thomsen et al, 2004; Philipp et
al., 2005) & ==Zl9o| fate Z AlZ(Bielen et al, 2007)50| 24 ULt Ol MSHEAE=
otds 8 2 s=20 3882z EXLz, dE2toMel HaHEA olds CHE
S=0 Aued = ULk RSl =0 Z=7[ZdaPgoT Zoist= Chfet |FTXE0]
HydraGiM= dHMOME 3 2ol |FX|ECE mMEk A[Z[HQl Mets ZX|ED 0|2b 2 E
M HEA S| AFIL 7hSSILE ZF M=z Cfet 2X0FAHS0| Y™ Ao, M=o Cf
AT7E 7tsStch A 9 CHEE 254 0| |ocalizationg 2|8t in situ hybridization(ISH) %!
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immunohistochemistry(HC)H = HEIZ[0f QUCt X} 160,000 29| ESTs HE Y genome
data(Chapman et al, 2010)7} DBZ}E|0| U0, CiYot M HEHAO £5t= FHAS0 et
HE AAMO| 7hs5tEL

A2l 114 ANEZEE 5g S| =29
QAlD

20| FXtHe=z 2 Fo| me2t fe|Lete ol3fst Z2HEE XSt X =H o
Ot sl H2[MAE Zot6t7| fio] 2HERE SHCE 50 SHES 0|83 MEH =4 &
o B2 MEE 2AMOR FTsD UCh SHEL OR AKXt TR EAXEA 4
MEfAH, £ RIS HOIAMS0| EHol dZ ot QUCEH #0 ofL2t SHE2 AT
MAR] 22, A3, SMA, CHEL B2 NTE, SYST0| 03 IRy d2j0 SH4E 4
ol 80| 50| FlojLt HEf=EB7I0| A0 FES| O[O0 RCh FEEHZI0| US| F=
AMEED Ue E=HE(Daphnia magna, 18 1152 AXN AL 7|7 (Organization for

Economic Cooperation and Development: OECD), O|= 2AHAESHUS. Environmental
Protection Agency: US EPA), O|=EZT A& R 3| (American Society for Testing and Materials:
ASTM), ZHLtCt ZHAE(Environment Canada) SOA $sMHEHEIIE 3t HAEZIO|EEFQI
SA WE2EBLE FHEO o RolestEEH0 2t SUENA 2EBE EItste 24 R Y

=d ANd= flsl g2 0|8&1 Tt
KI2IK| Daphnia magnas 0|88 MEHSMAIHS F2 #AlS52E4A|H Reproduction
Test) 1} =A™ (Acute Immobilization Test)S TACZ O|FXRLCE Oda et al. (2005,
2006)2 ZZo| dreknt MAILS XAESGIE= juvenile hormones EE= 1 S EMNZF Daphnia
magnas 702 WS =2 sl=0 7|0sl= I S0, Tatarazako and 0da(2007)2
=20 25§ Daphnia magna®| 4% &2t7t Yolz|H, O|F &5t

5|
Of Daphnia magnag O|&% A|FEO| WaEHA =22 2 Foligtel22e =5 &
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a8 115 Daphnia magna9|
(Tatarazako and Oda, 2007)

B A|E T 24A|ZF &= HF ASHE ALt
1 2 3 4
0% Sl 5' .’ 5' 10jz| A I5%=‘I/2[}x100
6.25% SI 4I SI 4I 2oi2| Al I10%=&QOX100
125% l l ’ ' 5012 AR l25%=5120><100

25% | I | '| l | l 100k AFZ | l 50%=10/20>100

BEEE e
o BEEE == B om0

50

2

Hesrd 288
ekl #et Jel= =y 24{£0| 50%

Hagh= =5 (EC50)
) A&
o l: EC50=25%

\ 4
’ TU 4b=

TU = 100/EC50
TU=4

80 —--------

BHS HBE (%)

!
L1 Y 1 )
6.25 25 &0 100

|4 oY 8w (%)

A

2l 1.1.6 Daphnia magnaE O|&%t 24A|17t Z8=dEHt
(FEESEAIAE 2007. 101A])
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HEHMO=E Daphnia magnas HEf=4d =S fI HED o Oz, e(Het 8E8, =
etgarety, stFe|St 6 5o JdEf=sd 22l NE=E D5t MY HRES Ee
O HEa o =ehE ojX[e] +=Re RIEHO0| d4EH E= WEHM I8 OXls 58 F
2 245t=0l Daphnia magnag O|&3dt1 RUCt= AHEE & £ ULE F, MHH7 4=
Ao ojXl= 2d=d(acute toxicity) =& 2Q18t7| IS Daphnia magnas {0 FY
St 24A|2F 29| X[AFEE FHESHY TU(Toxicity Unit)2h= HHRl2 HEf=d +=F2 HAIZR

q JES
M
7|
M

diidoz SHFHM A7F ROl +AEJALD 0|0 E 7|EX=RIt 4FD
20 AMES WLsior st= 88 &Y AT 20N 2 ZEol & £ U1 maf
Daphnia magna 222 =4 {TH7|&8 0|83 BMI|E 7 i
0| ~t&ts| FCta A= EICL 2OF OtL|2t Daphnia magna= A =/4EH7t2| OECD

FHFYEES0[7| Mo AFA7 IHHELE 2T o =MAEEIV|=
A &8 7580l =0, Daphnia magnas 0|85t LEzet=29

o
o
A7t dEi=det SHOAM 2 20jE XHrta g 5 AL

T OT1 "

iz
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I
]
>
=
Uz
10
0x

nx
Ot
k1
>
|
Ot
rr
M o

Aot F=AHetAe| HIIE RITt NYPYERE: MEEYAE s=883E FHFsE S0
NEEOf 2oL}, OlF7S d2= O EFESIE W=k MEE[X| AU, AAYE =HEEX
REUACE ZZ0= M BE AAS it SAE(Onyzias latipes)E =0 =X|A|AH Sl
0| o888 EAX} St= A7t QO] L), =X F0| & 21, &=X[=d % =X
WM S| AZOl s StAo| BFIHO| HMSHK| Y2 A=ZE LIEFLED QUCLH MEtA & GFL0A
= O[of CHet cierez 7[+=990 MAISt=E SAtE[Ql RtHHBIEHSAE|(Oryzias javanicus)?t =
28t7 QCHaz 1.1.7). ZHX™MO 2= Javanese medakactes HEHOZ EEL|n QL M09
A M2 45cm "EQl AWE O Z(Seegers, 1997) QI L[A|OF, AItEZZE, L O[A[OF, Ef=

2
(Roberts, 1997) & HZ2Z 999 =X|0| £t ZHoZ A2{M QJCHRainboth, 1996). Ot LY
90| MAStE o= HH =22 22 - 25°C, MAX|Q| pH #Hel= 7.5 - 85 0|,
B 7l il ZE EE HRIOM HHEl= BOo|ch A
e AE7|" 3 0N A4 Tl VRO =dSE0| e R Eof CHeh BIHot
8 =24, PAHs, POPs, & EDCs Sa Ze
o =0| &EE|0 A1, 0|2 EXYst HazChem
Fish Array ver, 25 X2t Ht QUCE O] OFO|320{2{0|E O| &30 Ao CHEXQl LiZH|A
o= HE QI 17B-estradiol(E2) £0| RAAEE S HE UCH

7
e
=

i
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i
rot
A
= 0lo
i
o
ﬁ
i)
D'I'

n> e of
O
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>
o
>

Rt
0
2

o
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a8 117 defA =38 Al 2EAT XHESAE

A =

(Oryzias javanicus). B, 7| & 8 5 ZE FAH0

-
S| o
MAL 7bst £32 20

CHIYSSESAL SNARL R7|S0) 323 SHo| 40| o) HNED, AT
2, AZME, RSRHIIZIAS0| 23 RUACE LM U, B2 YO ClELEEEY
SATF BYSE Ko B U Y HHBOIM MAAMOR ASED UCh CHUYFEE
Sheat 2RBN0| ZAD 47 HEoR HWEHO MUEN HHED, S0/ AR
20| S0{7} WO, SQIWO|S QU T280| g2 W, WASH: HO=2 HIEYC
w3 ARRRE NE SYHAL YRUYIN RV ofnf EREM &H SHEof
Bl EINE|R ASMIF TR H20] ENBZ0 52 SEE FHY 4 Ut 4X 02

A

NOAAZS| NS&TALR ZALO|AM Hudson/Raritan estuaryl| ot ZAFEO|Al 29324ng/g dw, Long
Island Sound®| ZAIHEO|A 10395ng/g dw, Boston HarborOf|A| 15405ng/g dw S22 E|&=
F PAH =7t 0| A ZAtE|QD, 22|Ltete] 42 Z7|% 483 EA 1207.9ng/g dw,

olF DHMEE =Ha0|M ZHZt 4025.7, 2607.4ng/g dw, L3t 3618.6ng/g dw EO2 =2 PAH
SEE 7|EotACE o T E[HS0M2 PAHs =7t B FE H QJUCHE 1.11).
CHEA QI PAHsQl HIZIHO|H (Benzo[a]pyrene, BaP)2 LCIStHISFREIDI=A0| AFTOZ F7|
=20 AL ERoA| dFECh =9 M0 AMPHE7E ?lt EZYLE=E 2¥SE
=RIAROONM HAEEHZ 275D A=HL = TN O Folieist22z AESHACE &
gta, OfD|dh M&E Es X|YLt0] 600°C Oy 7tEE I YdECh S=20M =2t 2%
of IMEHE =1 AeH, MEEIE &0 EXHot 3 Stof AsAte| BiZ[7k2, EHi A7
27| 227tA, 2HAME SOl 0 O/Z0| w50 QU0 2 AF0M oY Foi=tet=2

= ¥t

(2) Lj=H|AH %0 =Z!(Endocrine disrupting chemicals, EDCs)

_11_



| ol=0A Sojel LiH| 7| QlojA SE220| M2l AHRES mEA|F)
ot2{%l 24O & CHo|=4l, PCB, PAH, T2, Hli, 12|71 DDTep Ze o=

=
Ar
=
M
o 02
=2
MO
[Tk}
M rjo
0 0%
>t
o
dr

= =igtEs melth &

23X S0l ULk ey oz, HEn 22 SHE7ILE Dol Mz=2 A40|= H|AL|=A(Bisphenol
A BPA)Z} OAEZAN RAIRH 85 F22M HIOAM FIXSS FESH otd o Joi|A A
= Ol d8=7t LIEILHA ote S92 X85 ot As & =+ ULk X BPAS ZE0[EA 7+
aXet e ot Rt et A" 2=l R wRE(0 QUCL BPAE LiEH|A o of<(of
= AME QO A=, Fo HZENAASHON, 710l REUA By REY SO HEY Ae=
=& QUCE

E L1L YD E|HE9| PAHs &% (Woo et al, 2006)

Concentration (ng/g dry weight)

BaP*  SPAH.® Y PAH.. Y PAH;¢ S PAH.®

St 1 205 36.1 214 696 783
St. 2 371 475 2290 8420 9440
St 3 83 389 535 167 230
St. 4 87.2 208 417 1540 1920
St 5 18.0 52.7 102 251 349
St. 6 4.6 38.0 30.8 97.1 151
St 7 2.6 11.2 16.3 50.5 714
St. 8 234 76.5 127 313 448
St 9 12.1 26.6 73.8 192 242
St. 10 7.7 50.8 474 141 218
St. 11 14.4 284 85.5 245 301
St 12 933 584 509 1110 1320
St. 13 6.5 18.0 36.0 93.8 129

Z2 oj=e] HRE XEl=|o = BPASl AHES SX[0tRM, Lt F5& 20084 Ot HEHO
BPAS| AtE&S =Xl AlZl B RACE SHX|T, RE|Li2k= BPAS| AES SAIotD RUX[E= HC CHEH
2008 12 AoFgo| Z2|7tEH0|E RS 7| 8 &7(9] 0| okl BPAS| EF7|ES 25
ppmOA 0.6 ppmeZ Zetot HE RACt Oj= ZEIZ|MEHQ| A0 2I5HEH O|=2l 93%2| ~H0
M Ao BPAZE HEED A= A2 D[RO, CiCE| O|= Q10| BPAO| LIS =250

Cte A2 HoEL) ol2ist SREL2=2 25, & A70M= BPAS WaHAZM=22 ty =
Setet=E 2 AEoIRIC

X|&88Q7|ske&(Persistent organic pollutants, POPs)

PFOS(Perfluorooctane sulfonate) 3 PFOA(Perfluoroocatnoate) £ LCHEE|= IEA3SHE
(Perfluorinated compounds PFCs)2 20+ e, 2, M50 EFCZE Ol HH
IEH, AHgdM Sl HHASEO AFEED AS & oL gEd R AYE oF A=
KX, XrsA LEA, 2852 ZEMS RIS AFEED A= SEOICH (AE 1). 0] =
22 27t £X| ez FIAE dol 24, xZ AT A0t =4 % dEs=549 =X
7} H7|E|0, EUE H|E3sH MEl Z+=20| A= PFOS(Perfluorooctane sulfonate) 3! & glsHE 0
CHot #AME olaste QUL dEA34et=E (PFCs: Perfluorinated Compounds)2 2HEAQES &

_12_
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un ox

ot Q= Hi(Kudo et al, 2003), O]
oF 0| & zlet=FE 0 tist flaldo

3 1.1.8 Chot

E 112 PFOSZA EU 7R

= OOl AFE &2

o

(o] H:| 04.\||. O.I,-.u,.
ne o

ul

s

of 970 Eote AL

YoM E 2olEA2

LIEHLHTH, EE,
A

o =
o=
|
A

2247} =OoX|1 QUCt O

(o]}
PN

o:]

LHE

X|&Q| ol 71-det 38 (06. 9. 22)

EU?| 2| PFOS, PFOAS| ALEX|tof 2ot

ol
2

T SHAK| : 0.005% (50mg/kg)

HE M = 1871Y = AlH

(2008 78 o4

EU PFOS XA =7 ('06. 10. 27.)

- 20084 & PFOS EU MO A

-PFOSO| A= EFRdfetet=0] g T
2= A =, 2= M0 ot S AXY AHE Sl A= W H4H A ME
of oigt B9 7|e¥H2=z &8 7tsd
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H 1.1.3. PFOSo| Qslid 7L

= PFOS2| gtzt7] & ?f3id B7IUE
Human |years

Monkey |200 days, hepatotoxicity, mortality, adenomas

100 days, hepatotoxicity, mortality, adenomas, 2-generation

Rat . . .
reproductive toxicity, developmental toxicity

50% clearance times of between 1124 and 4013 in bluegill sunfish,
Fish between 200 and 1500 in carp. 96hr LC50 of 4.7 mg/l to fathead

minnow

Honey Bee |high acute toxicity
Others  |48hr ECso of 27 mg/l for Daphnia magna, 3.6 mg/l for Mysid shrimp
(&11: OECD HAZARD ASSESSMENT OF PERFLUOROOCTANE SULFONATE (PFOS) AND ITS

SALTS, ENV/IM/RD(2002)17/FINAL)

SEfA Ho|TES Sot dEs=2 o TUHH{o| oo F3tErelea =FsE
0.000003ppm; plankton: 0.04ppm; 2™ O &E: 0.5ppm; CHA O F: 2ppm; =& 25ppm). O|= @I
0] 2EE A Afi FE dF6I¥E 8% A0 TUHES= Sd=22 50 H[5H0
MOH Y=L B2 YS I0P71I = OHEHS| fidst 208 xefe &= ASS EHECH 1t
=a3tetE *I Creot F 01%01 HE|0f Ol/RE HFSts R2l=0A Chdet Sd= LiEHE
7t5°40| =Lt 59| PFOS & PFOAO| 1tz E| ZHH|CH, ZHMZI|AL MX|EE SO| R
O (Gilliland and Mandel, 1996) ME M, dhater ZtRH(Nakayama et al, 2005) S SEA|7I
Ct= 2071 QUCH  HHZAAL Zo 0j=012] 90% 0|40 PFOSe} PFOA Of LEk(0f Ao
(Calafat et al, 2007), 1996-2004 H7t AQEIOIO] o RQE ZHAAISH AWM E I3}
otet=9| s&=7F 2t2t 32ng/mL, 0.34ng/mL 2 LIEFSECHKarrman et al, 2007). O] Zlt= CH
Chao] AbRfSo| Hoizof ojn] AHEASISIE20| SHE[0f Yom, +92 S30] AMotof |
St Eo 200ngQ| ntE4ehE0| MEE= AO|EZ CHEHS| M2t ZHE op|e 7ts80|
=0t 2 MAoME LdIPE M=EEAO oot stE4st tetEo Rt S Hydras
0|85t YotED, 7jdddutol ARAUAE dHELZMN, S Sof 2t A OHE F
=S50 Chet stE4stetEl dee HEAHeE FduY £ JUS Ao|ch Eot & Aol A
U= e E4ntetetE0 =0 it 2AMYEXEL K2R Yo 5230 BEE
HMag = A2 Ao|ct

A # Qeiy ZIl
1) HPH e
- FATI |/ AR, SIRAS AT/ HSA
- ARITY: KHSARIS) SHRTNE BEY 22 B Y WIS A
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acid (Y3 PFOA, CAS No. : 335-67-1)& Daphnia magna®| short-term (48A|ZH S
long-term 3F) ZULE LZA|H ZtZfo XA gt Bt-Fetsk (ECS0)0M SHIZ2|
S

Y YE, M4

% DNA chip microarrayE O|&ot0] %At &l miEHE M9t B UCE
(ag 1.1.9).

el 119 EHE H1Y 9 microarray 7| S

Gariebank Gene ID Gerienasme Ganebank | Gene ID Gananame
AYTITTS4 | 52355663 | Dumagna hemoglobin 4 gene, partial ods Avsation | akapaisy | TmeOns pond K2 putsthe gram negative Binding prote

i RN, partial s
ABOZILIS | 4589709 | Dmsgre dhbl mArA for hemoeglobin complete ods.

Duragna heat shade protein S0kDa (HEPI0 goree, partia
8-H4 0. nugas, rormal Daphnis magea cOMA 5 similss | | DOEMSNE | 11347368

t 1assnzeLe fo CARDOXVFLPTIDNSE, mAMA sequence L
- 3-E5 . magna, | Daphiie mages COMA 5 similsr
. DWaNTas) | 115479907 M o e
5 UETOET JUH1EE | Domagre (Db} mANA, aplete cdi 10 Wy, FRMA, SeqUenon
Cﬂnt?ol . P " 1-C5 [ msyna, normsal Dephvis magna cDNA 5 similss AFFi#LS | 850804 | Dumagna micrewatellite Dmaid sequence
LRt BRSAI0006

D.magna Ubs mflMa, for Ultrabithorms, complete cdy Ul
x-mona mANA

D.magne hest shock peotein 7O (hap70 mMAMA, mmplet
oy

to probable chitinese, mENA sequence
2-CT On rmagna, normsal Daphmia magna cDRA 5 cimilar
to serine collagenase 1 precarsor, mANA sequence EUSHS4SE | 1TOLB08

pasraze | 11sa20ae3 |05 O migna normal Dupheia magna cONA 5 similr | 1= T 6074 | umagna 125 ribosomal RNA gene, partisl sequence

to dopamine beta-hydromdase, mANA sequence Fyem— P e——

AR | LSR8

DVEITE4E | 115420806

5-F6 . magna, mormal Daphnis magra cORA S simillar ¢ | AFHGSIS | L7esE1R

ESA08260 | 145902660 e
y & CARBOXYLESTERASE. mRMA sequerce o \aamgy | BSIS Sall SUbunit Basoml FRGA gene, paral sed
= . B-5 O msgna, normal Dephnls magna cDMNA 5 similss EE
250mgﬂ_ ES08222 | 14502631 - —_—
t0 VITELLINE, nafiA sequiersice rvas7eos | 1asazsnss | 010 O megna, normel Dapheis magna €ONA § simila
- - - # 1o chymatrypsin B precusiar, mEkA sequence
FFGA roproduction fest _— 115420895 | 10 D magna, nomual Daphnis magna cOHA 5 similar —
- i S 50 trypain, mAMA e [P FTT— 1-AZ B magne, normal Daphnls magne cOMA % similar
- 10 ferritin, MANA sequence
™ mbgra 1% RNA, ial gerse, partial el ll
U34TIE | 1469360 3-C5 . rmagn, nomsal Daphals magrha ¢ONA 5 similer
= SEGUEnDE DW4ITIR0 | 115405063 )
0 dopamine beta-hydeacylaie, mAMA sequenoe
= Dumsgra solate TIC mitochandrion 125 rbosomal RR -
uiseos | s3%s7E ey essosazs | tassazgan |5 B magea normal Daphels magns catA 3 similar
gene, partial sequence 0 VITELLINE, mBNA sequence
3-0% 0. i, narmal e DM 5 sl - , . .
ot | 1184080 g Caphnds mag . 1o 5-Fé D magna, momeal Daphnis mages <A 5 similas
o 5B gene product, mANA wequence 1o CARBOXYLESTERASE, mihiA sequence
. — — 2.6 . magna, narmal Daphnia magaa cOMA 5 sinils F-CH D, magns, nomesl Dephnls mages cOMA 5 similsr
e DVAITEST | 115429905 ESS08206. | 145900616

0 CARBONYPEPTRRASE, MBMA, saquens

to probable chitinase, MRNA sequente

12l 1.1.10 PFOA L==0| o5t EHEo| MAtnt MAlLS X3EF Sl microarray A A1}

=0k ofLzl, & AFRT2 EHE REES 0|8

2510, p53 wild type 1t null typel| MEFE

3-dimensional cell culture systemOjA FE|9ALM =0 2 MIEZEL] 2XMESH XHO|E

A, LIOtZL microarray 7|&8 EZ S QIA|Q} FAMSH 3XHR MZHIRE A|AEIO|A LEILEE

p53-mediated apoptosis signal networkE st HE QICL O|N3H £ IR 3XIA™ M=

HiQF AlAEIH 22 XY dY 7les ERold An, Chyet A DEOA microarrayE
B¥s

E = =
E5t SMA} g A Gl petworkE EAMSH HEX|D QJCHaE 1.1.13).

ot
o =



HCTA16 (p53 +/+)

" ‘ M

R - -
e - -

?b-hﬂrﬂh‘lhllﬂll -mz—l mu-
By AL 3 Al

muwuqumul
Eype M ¥ 84| Z4oid down reg

gl 1111 3K MZZH|QF AJAEIO|A microarrayE O| 8%t SFX s QF
a

At 8l network 24

59|, SHE ZEE 0|8310] =M YElAO =& SBFHSEHO 2ot FTX; Lol i
B BgE 2Mot M A= 2 AFTO| +=™ASIUXL St= EDCO| ==& SHEO0AM £0]
#OH Xz B S 2d o524 e MEs b 43822 =0 HELH0| &
S aRZHolt & 4 Uon, 58| JIZ0| ZAEQUH PFOA ol REAH W Ha} Uy
= & 0N = & BPA 50|H HIO|OH ZL=-HdT A FolEE-focused array chip &
At JHEO| A0 T2 7|EXRE HIY = US AO|2t AFREC

= AF0M=

AW, =AMERALS] RolzletEEE Fd A FEHez AXY £ U= micofluidics7|HE2
H2O0|TS 7S,

=M, AtE=5E 22Ol 5|=2KHydra magn/,oap///at )E &S Z Eco-epigenomics S1o| 7|8t
2 ZElgtn, [I|sEE (PAHs 8! POPs)o| ZdwTsty Fas iME Sdlf, ENVIHaz-

SEET
HymMet arrayQ| REHIXE stH, 7jUsIH,
M, EX|ls= REQl S8 E(Daphnia magna) Fdliztat=2EDCs, Bisphenol A) £0| 548
A X|7HEE L=dld, 0|2 0|&8¢t real-time quantitative polymerase chain reaction(qRT-PCR)
=4 kit@l ENVIHaz-Daphnia qPCR Array Kitg 7{&3sl4,
SR, HEsE 2R AHESARZ|0A =HEE|0 = 20000952 SEREHM XESO| et
d= Mok, Rofi=tetEET(EDCs, bisphenol A) 50| FAN| X[®#S MET=510], 0|55 ZH
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Methylated DNA Isolation Assay (MeDIA)-mediated CpG microarray/sequencing

High reproducibility ’ 0

H]
s1r=0.82 . Tissues  Cell Blood Urine Features of MeDIA
4 T @ = Do not use antibody
2 Genomic DNA isolation = Available in a variety of array platforms
0 o o o = Simple manipulation in any samples
2 ¢ ’ \ = High sensitivity and specificity
= Use of small amount of DNA (hundred-ng level)
4 3 o
X u
-3 — T —
4 6 420 2 4 6 8 DNAfragmentation and binding
P 09
u—’- Engineered Methylated
A 29997 /A DNA Binding Domain (MBD2bt)
p 20 Y @ Methylated DNA

2 4

Purification of Methyl DNA

o 0000000 |

© %4
4 w8

Magnetic particle Genome-wide, high-resolution

DNA methylation profiling using
MeDIA-next generation sequencing

Genome-wide methylation profiling
by MeDIA-CpG microarray analysis

2l 1.1.13 Epigenome X|&2| g2 ol 0|2 0|23t DNA methylation £A
g0 otL|2t 2 AHAFAEI2 Real-time gPCR Array System= O|&310 2H{& 2 & Sl XiutS
2] ZHE fge2 EDC I PAH RSIEEE Rz 2 24 7|EQ ENVIHaz-Daphnia
5! ENVIHaz-Fish gPCR Kit& 7{2S} 10Xt StCt O] system 7{gr B2 PCR arrayE Q|sH
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Qe primerE 0O|2] A == AO|CL O 2, real-time PCRIt Z2 {22

EE EHE9| RNAE FESI0] reverse transcription0f 2|sf cDNAZ T,

Master Mix2}t 74| 96-well platedf| sampleS @0{ PCR EIS S TIMA|F{ ES0| HIIE A
<]

lsolate RNA from your experimental samples.
Start with ad litthe a4 25 mj of totsl ANA
{1 pg is recommended). Treat with DNase
Prepare cDNA from your RNA L =
PCR Arrays are designed for wse with the AT First Strand Kit &
'] Canrs E
1T 2 3 4 5 6 7 8 9 10 1M 12 - - N 2
Gene | Gene | Gene | Gene | Gene | Gene || Gene | Gene | Gene | Gene | Gene | Gene Add cDNAto RT qPCR Master Mix.
Al e s e s e a e s Lo ] |mamismmimen .
B Gene | Gene | Gene | Gene | Gene | Gene | Gene | Gene | Gene § Gene | Gene § Gene T -._~_=;=;;-g -f-_;;_-::--g E
13 1] 15 16 17 18 (LI . 2 BN ; l
Gene | Gene | Gene | Gene § Gene § Gene | Gene | Gene | Gene | Gene | Gene | Gene - -
Al the M A Your PCR Arra
Cls]slaolzalalalalan]la]uls]s Cach PR A rtin e o 64 sy pecc
genes plus contnals. w
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ninlnjojajejsjulslsja]s | 3 "',.,.'_"...':ﬁ_'__:-\ “,':.'._.".':"Tﬂ__ =
| L L aa
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Hlrugsn 2B H)B]| % 51 | 58 | 59 &0 Perform Thermal Cycling
Callect real-tims amphific ston data (0, values) gung your 5
F Gene § Gene | Gene | Gene | Gene | Gene || Gene | Gene | Gene | Gene | Gene | Gene mstriment’s sofware 3
1 B2 | 63 | 64 | 65 | 66 JET QBB B0 1 | e tampe i " coms tamue || &
G Gene | Gene | Gene | Gene | Gene | Gene | Gene | Gene | Gene | Gene | Gene | Gene ’ "__ i@; | 'L_ ’/ﬁ; [
njuln]e : :
Analyze Fold Changes in E:pu_:sion. p
H | s | o | wic | xe e PR atranien it s PR Array snahyais wpreaduiet z

£3], 2 A0l JjLstnxt she EAF|EL HULH g0l HHE 1007 0|}
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| =M d=H o =2 =HAS [

=3 O AU SLSHFE XI
| 7ls5td] Rofl=tel=20 1 =85
o A LIS A O [ =X It 2 S A O
= A olsie = ULk oM 7|E E7F A|28o AHEE 7|02 & = AL
10 ——
%0 — Al = -n - 1
@ — - 1 ETE] 8RS 3 aMRL
3w o | B | " ]
H 0 S| Ry = 1——.—:—-—;—'
E i ! R ) I B | | IE BMFIS
k- | P |
% 40 —'—w—;r-'—a; i E T = L e EIR ; R PO | O
E 30 B B. Correlation Coefficients (R values)
- NP1 EMPZ  BMPI  BMPA EMPS  EMPE  BMPI  ENPIS = = = o
I — 8| om 0% [ T3
10 e, . — B2 [T 050 056 0592
ijE. = B B [ 050 0 [
1000 500 100 50 25 B 095 [T [T 0992

RNA Input (ng)

8l 1.1.15 PCR arraye| ZHA (BIZd, £0|M, i)

H22 A+7ie] =Liel sl

L oiQ 7le/iE SeAE

o MANMCzZ +22¥8e X7 HFELD Ase 724 =2l =& o= 7|ls
Lot 4% AXE O|F1 ULt 0lF So= gl B =8 0|88 QLEEE Fot=
JlefH =3d=9 A 2o mEHO| Hot M2 O0|85t= WHMA| CiYet 7|=0| 88
gl AL

0|2t water quality monitoring 7|=22M =2|0|M EESH o2 TE7F 74z Y= AN
O|Ct. O] & PAHL Z2 EF =d=Z20 et s=& Fd5l= 7| & ZELC olF &
ol oF O£ Frank S2 F=FTOIMS| PAH, PCB J2|1 OCPo| sE& FHJFY = U=
semipermeable membrane devices(SPMDs)E 7{2st HE QUCH(Frank et al, 2004). 0|2 A
H2E 28 28 WES Y0 SPMDsit &M Cyprinus carpiodf| 2| PAH CiAtL=2| 7
EE =d° Zu M2 OhE & 2-OAM |ARE 2o =EEE = o H JACHAE

1.2.1).

ZHH Z[Z0ME olgfst +=EH HEEE FHHFSHU| LT J|lEUiEE ¥t UCh
Woodrow wilson international center for scholarOf M= 2| &4 QYL
MEEZ Ol Daphnia magnas O|83ct0] $+Zo| EPA TS HAE
DNA array for the fathead minnow 2}= 7|&& A7{sH Ht QUCE ESH MA
H G ol AREM FEQEL FF Vg MY ¥EHE FXE St U= HEO|CL
Amarag2 =7H8 XM FEOl =3 el AL"Eo IES A=l &l European
Union Water Framework Directive(WFD -2000) ¢1719| zto 2 Q&HO| water qualityE HH
SH7| st 2O 2 M real time measurements@t EMEH IS 0| ATH=El miniaturized sensorsE

o[83t0 =2& &8s & o 7Ies 7iget Bt ULt
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BCF
BMF

[ waTER | FOOD

N

& 121 Semipermeable membrane devices
(SPMD)@} FishE 0|83t £ & £0| slot2X oY

/5 58 ¥ 2AZ (Ksw = SPMD-water
partitioning coefficient; BCF = bioconcentration
factor;, BMF = biomagnification factor; MET =

metabolic clearance)

2008 O|=2o| =HAHEOQl EPA (Environmental Protection Agency)iMe =7t0tHZ
‘Identifying and Monitoring Environmental Toxicity Using Ceriodaphnia Microarrays’ 2t= &
TOtME X|let HE QUCE O|&= microarrayE 9t daphnial| SHXA 2o INEHEZAMO0| 2H
&9l identifying, characterizing 12|11 monitoring?| AXH 7|22 O|E2E =+ ULCt= 7tsd
S KMA|st H QUCE EESH 2006 EPAO| M= 'Development and Validation of the Daphnia
cDNA Microarray as a Method for Predicting Metal Contamination in Aquatic
Environments.'2t= G E XSt H QUL Zef B2 AREN0 O5HH Ecotoxicogenomics
ct= M22 7|s0 =25 dfgal & QICHE 24 E0| MA|E2
ULE Ol= =M HENSOM 2t=220 S 2= =9 B30 tiet == 2

B 72
dit 28822 2o 2 $£HS FYot=H Fatt 7[e=2M A2[ofgsta ALk ¢ ST
m

L =28H [FYE[= Daphnia magna?| £7 |FTA Y IiHO| HetE FMIYCZMN Ol
ol AL E FTL = U&= 7= OrAEel 7(H2 XISt FFH
magna®| HIO|QR OFHE HOIHOZN MK E ot H QUCH Ol ==FI ALK&
Ecotoxicology =O0F0|A| ¢cDNA microarray?| S84
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Microfluidic chip2 O|23%l0 {2 9 &

M= TAC, O0]3= xfE WolA HS
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rtot
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o
X
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FEISAIZIE M2 BHE
= v

a5 2Fo| XL o= AHEY HEot

AtEle OFEIK| FujelEoz =2rth #XMKCl HTSE2, microfluidic chipo| Ay ol
7l & =TT YHZE EXSts HO|R EE SYUE2FH Jots METS FHStn 22
s +8317| MES
AH

==

T =

= 0|83l0 #ot= MES ZAI%t
o

=
O|21 QUCKReyes et al., 2002; Auroux et al, 2002; Vilkner et al, 2004). 72 =l microfluidic
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chipe &7 ZA|, ZY Fg o of, CHMZISL DNA 22| U 24, polymerase
chain reaction S CIYst 2010 MEI7Is & HAO=ZE MZ=ICHLion et al, 2003; Vilkner et
al., 2004; Erickson and Li, 2004).

TAI2O0| M= 9f 90 &2 J7| 52| SO,E METEZ ot 0.7-1.0 ppb =F2o| Z&
Xl 712 Z= microfluidic chipg O/ Mg H™EMAALL MEMS (microelectromechanical
system) 7|=&2 At&%H 0f2(Ohira et al, 2002) HEgot A7[Q| 7|F0| A= HE|7t SH7IE
0|83l §7| 7|4 =2&&2| 2 MEZ 22|8fA ppm £=F=2 2 EMX|S}= microfluidic chipQ]
Ol(Ueno et al. 2000)7 Y1, Mg =21t isotachophoresisE AFE3I0 F7| arsenic and
selenium speciesE microfluidic chipO| Ao 245t Of|(Prest et al, 2005)7F QUC}.

Ol | X| = (epigenome) £t A|Z2 2005 19 6,1802t HHE A=z, Ofd Eo 604%
of MEER ByE/0f 2012H0)E 419 0| & HOR MUE CHEpigenomics: Emerging
Opportunities inBiomarkets, Diagnostics and Therapeutics, BCC Research, &=, 2007). O | X|
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< YHEEE O|8%t +dElA fISid o= = HE
- ENVIHaz-HymMet Array (PAHs % POPs CH-&)
- ENVIHaz-Daphnia gqPCR Array Kit (EDCs, Bisphenol A CH-&)
- ENVIHaz-Fish gPCR Array Kit (EDCs, Bisphenol A C{-&)

« =EIA W Roi=istEE (PAHs) A= #20iE 7S &3 POCT &
- ENVIHaz AquaChip (PAHZ Benzo[a]pyrene HZE)
=] o O 1L
2. Az AxUfe =8 X HIHEE
T= dHEe S8 dRMLe LS Foray
» EY M=A stetEdol X 9 AgsS
O =7 fRelistet=2 d£S 9t s3m¥| |Tote HHE MM (BERzZzE) 52 Microfluidic chi
= &X HE microfluidic chip A7A|| ZAb W A= abrotion THE 0fw
2 A= » 53 22 &F, MHE 8t microfluidic oo

chip fabrication 2% M3 I X =

Focused Array Chip A ! 74gt

O Hydra 299| ecoepigenomics o3| Hydra R&AEE % ESTs =0 J|X|Promoter O|& =2
Jlur =g =" - gt promoter prediction F& % Microarray
= E » ENVIHaz—HymMet array A%t M= of 82
XA = N PR, . s as
O XHESAE] Z"Eol  RofastEE T > Bisphenol A(BPA) =& AH Probe 7|= A o
EDCs) SIFIEA X ES Sd M 50| |REX probe 758 18E X W4 °
X UEHAHS ol = E {EX probe & N
] EDCs RiliE2d &
= = > 2HE =Z20oA EDCs “{ai=Z(BPA =
O SH|FA Jlge olgs PG EEZ o;m',l g 1EZEM e a0 g 5= o
st2x EDCs2 B8 #MMEA S| 5T T oaaid o o oies ]S ¥ EDCs RAER
M mII= o8t X E w2 » EHE ZHO|M microarrayE 0| &%t 0| oM XE W@
c e= T = BPA 50| SEA XE M S oojm -
= 0%
» Benzola]pyrene Z&S ¢t A A . .
= EE[,:],D);,N xﬂifa B 7T S|MEE microfluidic
O A 7listst=H(PAHs) HES 2IeH XTXEI _.gﬁ ] hiool mx Algz[chip FA F522
microfluidic chip &7 % A& B iCofuidie e L E e |ol8t BaPol wE of
FH BaP Z2g, M7, M2 53 =2l U
H= L
[=N'e)
R, » BaP =& &¥ .
O Hydra 2 JaliastE2E T (PAHs)S == s or=|DNA methylation &
S QBN of5t A » ENVIHaz—HymMet Array &&o| <|8H | of &
TemET ee A DNA methylation &4 ST
DR E » M |SHX probell WHZ Wi FH
= O XtHtS A2l =29 EDCs Oig| &4 Focused Array Chip
—Focused Array Chip 7H& » MMEE {HX probeE  EAEH Y o F
Focused Array Chip &# 2 74t
» Real—time PCRZ} network 245 Sal
O 2groister=d EDCs =50 M) SHS WS +MSE ZL0M EDCs & . e
UE SMYEA Roid B7HE Qld 2| HEE B0 i L=E XNES HE of o|3Hﬁm%EE| X E
28 XNE 25 ¥ }HSE-Focusedp HBS Sall MEE [FXES 08|, /= o
Array Chip 7 & EDCs RSHo S4EIto 2 =ste|™ =2 717
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O Microfluidic chipel S8t Asger > Microfluidic chipd #& & |
on—chip MEZA% g 7|A’ o A analyte pre—concentration 7|l F7 [E#& AHE8YH [NA o
mMeolH E=s = TET ECh Microfluidic  chipg 0183 PAHs 23 |%
SerE e 4oL BY MY Y
o E A .
O Hydra 29 Rz (Pops)e ) PFOS =& & waiof ofz|PNA methylation £
SMQFEIN oot A ENVIHaz—HymMet Array A& o8 of &
TemEaT oo M DNA methylation 24 oo
3XA T N B . ) . .
O XtHt&At2] EDCs QU84 ol= =7 Z|» ENVIHaz—Fish qRCR Aray Kit 7H% 2|gRCR kit /it & &l
5 Az g4 =9l
» EDCs Sl & —Focused Array Chip2|EDCs R{HER |5l
= I N o|8s dA5E |TEXNE T M|z Y 2M J|E
74 2.5 g||—'='7<| %0 25l = € o , ;
e o o = TMEl gelmel mEo| Jts# 24 7E:|ENVIHaz-DaphnialE
ce == s = 8=e ENVIHaz—Daphnia (EDCs) gPCR|DCs) gPCR Array
Array Kit 74gt Kit 7 5 BI}t
=
3. g FRIHA
=] ==L B3 = 3
ozt SR EF Lo 2 MA 71 HHEEO|E flold o|F =+ 7
l Microfluidic Chip Hydra & Daphnia 2 | XIHFSAE| 22
X E ox = i i _ =

SIEtEE 7% 3 BEE FESIE
ST MM BE T4 YA
£3 =23 UH HAS =
micorfluidic chip fabrication
PRt

Genome FH 8!
EST HEof 7| =%
Promoter prediction
ENVIHaz-HymMet
Array H|%

2R A £ 93 ’
(20114)

BaP ”EI;I-E E=1 ‘gl'_} II:_|-H|| 1 Hf:l;l- =

CeaE e =
RIZHEl micorfluidic chip®] E"‘E‘ﬂ;Z'“gfg{“‘;m"aY
47| AIZ2HE BaP 22, A7 el
- o 1 Methylation 24
HE| =3 =0l S HE

3AHA T fepi =
(20121)

HE A A analyte
pre-concentration 7|5 F7}
PAHs 2|3{d &7}

#Y =gy s

PFOS &4 H
ENVIHaz-HymMet Array
2EOf 2 DNA
Methylation 24
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HF AS o] zd
H 238 diE U8 X 21t
H1E A+7H Zak 3 EQ
1. Hydra 2 & BaP CH{-& DNA methylation Array 7j'2f
- SAMOMBI0|2t DNA Q7|M o] HStE AHISIX| e QXL REO| a7l LojLie A
= Kot 2047 2ERH FHMC =Rty =E7[H0| et A7 TAT &

a
fodo| =X EO|H ZXHO|A cytosinel| methylation?| -1t E£&rMd0| &

- A E N
Ao, X2 HE =2 MDD JYEs 7|52 YHS epigenome AFQ| ZIMZ o 0|}
A & Aoz Mztzjn U2

- FERAS AT 2o =0l BTAMRS dEYE flot EEol Axet & = on, MAH
oz INXN YHS Sct epigenome ARLE XSt UZ

- 0|0 2 MROME HydraR @2 CHACE 40| PAHs 3 POPs =0 2|3t DNA
methylationat ZtHE S [Tt AAE A =25IRS

7. Hydra genome browser?| 1= 5! 2kt mjot
- Hydra?| genome browser (http://hydrazome.metazome.net/cgi-bin/gbrowse/hydra/) (1
211 CiYst d2|52 0|83 Hydra genome annotation MEE 237{H2| E=g Ed|
Hastd /JAS (7 2.11)

H# 2.1.1 Hydra genome browsere| & 12| =1} 10 Cfet d9H

Algorithms Description

Screen DNA sequences for interspersed repeats and low complexity

Repeathlacker .
P DNA sequences.

Recover ancestral sequences for transposable elements (TEs) from the

ReAs . )
unassembled reads of a whole genome shotgun

RepeatSeout | Ddiscover repetitive substrings in DNA

Predicting the locations and exon—intron structures of genes in genomic

GenomeSean ) : . .
sequences from a variety of organisms

AUGUSTUS | Predict genes in eukarvotic genomic sequences

SNAP Semi —HMM—based Nucleic Acid Parser for gene prediction

BLAT [dentify similarities between DNA sequences and protein sequences

A eukarvotic genome amnotation tool that exploits spliced alienments of
expressed transcript sequences to automatically model gene structures,
and to maintain gene structure annotation consistent with the most
recently available experimental sequence data

PASA
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Hydra magnipapillata

[BLAST Genome] [Help] N
@ Instructions
B Search

Search J |Download Sequence File |+ Configure... Go
Data Source
Hydra magnipapillata
B Overview
B Region
El Details

B Tracks Tracks

B Transcripts | Avon Clanont

GenomeScanNoMask ¥IHmal Yl snap JIChosen model set
Ger Mask [ Augustus trained models, filtered ] GenomeScanHardMask [ Protein sequence/frame usage (zoom in to 200bp)
B Alignments Alf on Al oft
[ Moderate High Copy 16-mers | N_finder | Nematostella_peptide ¥/ Nematode_peptide " /tANA
¥ RepeatMasker reas YIEST Alignments ¥ Human_peptide 1 454 miRNA
RepeatMasker repscout YIEST transcript assembly ¥ Fruitly_peptide miRNAz predictions

B General . A¥on | AV ot
B-frame translation

B Genome Sequence | |Aton [laror
DNA/GC Content

B Display Setlings

Image Width Region Size (bp) Key position
450 B40 @ 800 1024 20000 @ Betwesn Beneath Lett © Right
Highlight feature(s) (featurel featurez...) Highli regi (regionl:start..end regionZ: start..end)

a2l 21.1 Hydra genome browser9| x7|gtH

Lt. Hydra X X}2| & 5! microarray?| 2+
- Hydra®| genome data base0f| MZ [0 Y= HEE ELCfZ 17,000 {7129 singletons F
=sl0e
ZOramsS
- FEE AIIMYFEEO| W} Expression Microarray MZEHS 2|8t oligo-probel| CIXIOIS &
2 E©Xit Hydra Expressed GenE Microarray (HEGEM)E 2tdste (A3 21.2)
HEGEM2 LIt 2td Rzt 20| 2ot fHA 2ol Hato| 27| 2320 288 AY

a3 212 Hydra §HXt 17,000 Of 74
£ &%t Hydra Expressed Gene
Microarray (HEGEM)Q| ==Zz|AZH O|O|

N
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. Hydra genome L CpG £2|2| == 9 EnviHaz-HymMet Array2|

QI- A‘l

gl 2.1.3 CLC Main Workbench T2 1248 &&8%+ Hydra genome L{O| CpG £¢|9| T
(]

SEX HIZ|ME CLC Main Workbench T2 125 22310 Hydra genomelliQ| CpG

2015t 0, O|EE FESIS (A8 2.1.3)
FEE 29 F7IMEE =0I5t0], F 10,000 £2/0| Cist oligo-probeE LC|X}QISHRA 2
=2 B¢t EnviHaz-HymMet ArrayE 245t S (A2 2.1.4)

EnviHaz-HymMet Array= 2AHEH 0| A2 E|0f A= PAHsSF QI Benzo(a)pyrene

8 214 EnviHaz-HymMet ArrayQ| IZZ2|
A 7H0|0|X|. Hydra genome L{{Q| CpG B¢
10,000 7§20f CHt oligo-probeE EMRY

2. Hydra 2 0|8% 813152 LR (PAHs U POPs)2| S 4SSt
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- SERTSO|EE DNA Y| Eo| HalE US| Q= [TEX =FHO| Hatst oLt A
= XOtH, 20M7| 2UEH ANl =dRHUSHE =E7|H0| oiet 7t TdE ¢
- ™K o] A EO|™ XZHO|A cytosinel| methylation?| T M1t S840 AXxE|D
Ao, 2|2 HE S22 A0 Us 7= dEH 2 epigenome AFL| THEZ o &O[5}
A & Az H4E[a AS
- 2ERNE ATE Y220l BTG dEE fIor EHel AXfjet & £ A2H, MAA
o2k IMH YHS ST epigenome AFLE X[FSt UAS

= L

- 00 2 HFOoME HydraZ®@E CHAC= 2h40| PAHSQAIEHE) A POPsBAHEE) = Z0
O|5t DNA methylationZ} HE SHFHS ALE AZSIUS

Of. Ciztatek=Elgla= A B (polycyclic aromatic hydrocarbon, PAHs)Q| A7

- PAHR= StMARO| A4 L= HUSSO| 25t0 ddE= RIE=EEA, B2 Y| Ciet
LEZEot=ATt SotE KXol B A Y HHSOM HMAEcE dEED AS. O
SR Eoteas EREE0N SESD £ HEez WL MEEN FHEH, 1sk
o CrethatZREtoteas MMUES SAUROIE FEUSIALE AFEA|Z7|= &2 21HE LIEMW
S o= M US
- 2 A70M= PAHSR & HYLIS=2=2 FFEl= benzolalpyrene(BaP)E Cid=E=z MH
'c‘él-
1) degsko 273

= ZEots| I8, BaPo| CHgh Bt=X|Ats E(Lethal

- Hydrag CjMdo2 ¢t BaP =& =
concentration 50, LCs))2 ZMSHE 2.1

N

2)

H 2.1.2. HydraOf|A|2| benzo[a]lpyrene BtX|Ats L.

Exposure time LCso (mg/L, ppm)
24 h 78.5
48 h 56.6
72 h 289

() Hydrao| S5 T4 %o
- BaP 0| o3 Hydrao| £ X0l Mg el
- T2 XM LCs02| 1/1000 &%=(58 pg/L)OIAl 50%™E X S{E/H, 1/500(116 pg/L)ojlA

T

o
100% XMsjEg =l (ay 2.15)
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B(a)P 58 ppb B(a)P 116 ppb

2l 215 BaP =0 98l =2 xAM0| NHIlEs =&

(3) Hydra®| budding X3}
- FEME KBSt sZO0|A Hydral| fAMAIEIH Ol buddinge XBiEl= A =olsha
2l 2.1.6)

== Control

No of bud

=i 58 ppb
== 115 ppb

Day

g 216 BaP =0 23t budding X 3|

(4) BaP ==0f o|st Hydrao| XI5 s QFMA Z=2mlal
- BaP =0 oo HolE0| Hgtkl= REUASS =S| {6, 48 h LCs(56.6 mg/L)2| <f
z

[e]
1/1000f slfEsSt= 500 pg/Lof| Hydra 20 7HM|E 2t2f 4 h, 12 h, 24 h, 48 h St = &=3
-2t L EFAOZEE RNAE =S, O|2ZEEH DNAE gtdst

- IXPEEO| 7=l 17K HEGEM(Hydra Expressed Gene Microarray)E 0| 835t0 XI5 2 &
MR ZEOUYS SEshY 11). HfNOl WHe oot 28
- Ya=EH0| 2t =l cRNA A|EE Qiagen PCR purification kit2 A3 ™X|StD, TF

M= HZHEX|-cCRNA A|ZE hybridization buffer (3x SSC, 0.3% SDS, 50% formamide, 20
ug Cot-1 DNA, 20 ug yeast tRNA)G| H7tst =, microcon YM-302 2 =53} hybridization
mixtureE Bt=QULCt Hybridization mixtureE 95°CE 32 ¢ 7tEsI0 HEA|Z|1D 12,000 g
Ol 3027t AME2ISH 2EE A
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- N&E=l Hydra Oligo-DNA 0Ot0|3Z20{20|0| coverslipg S, HMA|ZI hybridization
mixtureE pipettingst Lt 00|32 Z20{2{0| & GT-Hyb Chamberdf 211 65°CO|A 16A|7F SOF
HFSAIH

- Hybridization0| 2%t 2, chamberOA| OtO|AZ0{2{0|E 7HLHO| Of2ie| &=ACHZ MAEItH™
= TS, DO|220{2{0|E spindt| XS = scanningdt WH7HK| LAOIM Hatet

- AlH0| 2tF =l Hydra Ot0|3Z0{2f0|E Axon GenePix 4000B scanner (Axon Instrument,
USA)E A5G scandtPLCt GenePix Pro 6.0 programOjA|, scan imageZ £E Z spot=
gridding file2 0|&3}0| griddingd}til, quantitationst] 2t spotl| Cy5/Cy3 intensity Sl ratio
2| 40| ZE GPR fileg E/AS

- GenePix Pro ProgramOjjA| A@O{ZTl GPR file2ZEEH, &M ZZ7ZHQl GeneSpring 7.3.1
(Agilent Technologies, USA)E 0|23} EMZ et

- Normalization2 LOWESS (locally weighted regression scatterplot smoothing)E O|&3}(
SIS

- Reliable gene2 sum of medians 4t0| background Zf2ELC} W7HLE, Zt pixel gto| EFMEXt
7} QOISHR| %L spotg flag-outstoZM RO/ RTAIE AYUS

- Significant genes= normalized ratio €f0| 2H{ O|a XtO|E EO|&= spotg MHEHSIFZS(AE
2.17)
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12h 24 h -48-h
[500 ppb, 1710048 h LC.,]

&l 217 Benzolalpyrened| w=ZE3%t HydraQ| X5 2d SEX Z=znrE
Hierachial clustering Z1f. 48-h LCs0Q| 2F 1/500| sliEst= 500 ug/L(ppb)di| 4
h, 12 h, 24 h, 48 h ==

-1 2l 4 h 2220 Me 84F2 RTINSt 485, &4 363) 12 h === 1135
o RMAHB7t 775, U4 363); 24 h = EROME 242F(57t 1173, U4 1253);, 48 h =
=T E 2738(37t 1658, g4 108F)2| AL Eol0| Hojkls A2z 24 E

- =F 12 AZHOA 24A1ZE AtO[Of| Histkls RTXIS| =7t JbY BE. Ol O] AlZtHHo| 24
oF CHAL/S2| Bstot dojLts A22 o5E

- BaP 4 h =ZZOIMO| F2 SMA 2ES B 2130f LIEHY. 0|58 SEXES J5HO
2 DAESE, SRR, SASEA, Wel MEAIY 9 ZE DA} BEE SHXSY

T 213 Hydra BaP 4 h == 20N 2siZk0|

T

stele FQ QMR 22
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Gene FC

cathepsin L (LOC100200698), partial mRNA 211
heat shock protein 90, alpha (cytosolic), class A member 1 4.55
heat shock protein 70 (LOC100197471), partial mRNA 2.13
Glutathione S-transferase (LOC100197231), mRNA 2.25
small heat shock protein (LOC100197466), partial mRNA 2.14
Calpain-5 (LOC100211449), mRNA 2.62
matrix metalloproteinase (LOC100204953), partial mRNA 2.04
Ksl protein (LOC100200902), mRNA 211
caspase 7 (LOC100198668), mRNA 2.26
eukaryotic translation initiation factor 4 gamma, 3 0.43
tetraspanin 33 (LOC100206274), partial mRNA 031

- BaP 12 h =EF0IMO| 2 QMA S2S F 2140 LEPY. 0SS FERES 7I5HC

2 UHESHH 4 h &M Q0T |HXL 0[]0 L, ABHY, ZEUAL Na-K channel,
MHE HAD 2HAE XS

H 214 Hydra BaP 12 h == 20|A L3i2b0| H3lE= =@ QM 22

Gene FC
NADH dehydrogenase (ubiquinone) 1 alpha subcomplex 4, 2.28
complementation group C 2.82
heat shock protein 90, alpha (cytosolic), class A member 1 3.88
cathepsin L-like protease (LOC100208195), partial mRNA 2.05
IkappaB kinase gamma (LOC100213125), mRNA 2.17
Glutathione S-transferase (LOC100197231), mRNA 3.85
small heat shock protein (LOC100197466), partial mRNA 2.84
heat shock protein 70 (LOC100198161), mRNA 13.49
vascular endothelial growth factor (LOC100207228), mRNA 2.79
noggin 1 (LOC100203713), mRNA 2.09
oxidative stress protein (LOC100206573), mRNA 6.73
SNF1-like kinase 2 (LOC100213733), mRNA 2.59
Ks1l protein (LOC100200902), mRNA 2.18
caspase 7 (LOC100198668), mRNA 2.28
Sox17 alpha (LOC100203472), mRNA 0.39
SRY-box containing gene 32 (LOC100204062), mRNA 0.45
homeobox protein Otx (LOC100211908), mRNA 0.50
Calmodulin CG8472-PA (LOC100204134), partial mRNA 0.37
potassium channel homolog (LOC100207261), mRNA 0.46
hydra Na channel 3 (LOC100203341), mRNA 0.45
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- BaP 24 h ==70Mel =8 |RUX =FS # 2150 LIEIY. 0|58 |RTUXES
2 OESH, F2 MIME 2, MFFEY, ddd B9, LY #d RUXEY
F 215 Hydra BaP 24 h ==70|A &32F0| Blolirls T QFA 22
Gene FC

vasa-related protein CnVAS1 (LOC100201627), mRNA 242
NADH dehydrogenase (ubiquinone) 1 alpha subcomplex 4 292
caspase 3 preproprotein (LOC100209053), mRNA 2.17
mediator of DNA damage checkpoint 1 (LOC100213447), mRNA 245
Glutathione S-transferase (LOC100197231), mRNA 4.02
heat shock protein 70 (LOC100198161), mRNA 2.37
heat shock protein 90, alpha (cytosolic), class A member 1 4.27
IkappaB kinase gamma (LOC100213125), mRNA 2.29
small heat shock protein (LOC100197466), partial mRNA 2.39
stress-induced-phosphoprotein 1 (Hsp70/Hsp90-organizing protein) 2.08
SNF1-like kinase 2 (LOC100213733), mRNA 2.95
caspase 7 (LOC100198668), mRNA 2.30
neogenin (LOC100200275), partial mRNA 217
pellino homolog 1 (LOC100204963), mRNA 2.32
complement component C3-like protein 2.00
DnaJ (Hsp40) homolog, subfamily C, member 3 2.05
forkhead box-containing transcription factor FoxQ2b 0.49
homeodomain protein Otx (LOC100207886), mMRNA 0.35
Sox17 alpha (LOC100203472), mRNA 0.18
SRY-box containing gene 32 (LOC100204062), mRNA 0.19
Hym-176 preprohormone (LOC100207343), mRNA 0.28
Hym-355 preprohormone (LOC100199707), mRNA 0.46
calcium transporter 2 (LOC100201352), partial mRNA 0.34
Calmodulin CG8472-PA (LOC100204134), partial mRNA 0.14
potassium channel homolog (LOC100207261), mRNA 0.20
Potassium voltage-gated channel subfamily A member 1 0.42
hydra Na channel 4 (hynac4), partial mRNA 0.37
hydra Na channel 2 (LOC100202608), partial mRNA 0.31
calcium channel, voltage-dependent, alpha2/delta subunit 1 0.35
goosecoid (LOC100200175), mRNA 043
cholinergic receptor, nicotinic, alpha 9 (LOC100199590), mRNA 0.34
deleted in colorectal carcinoma (LOC100215940), mRNA 0.38
Epidermal growth factor receptor (LOC100199166), partial mRNA 0.42
TNF-receptor-associated factor 1 (LOC100203793), mRNA 0.32



Rho GTPase activating protein 6 (LOC100215916), mRNA
Neuronal acetylcholine receptor subunit alpha-7
periculin (LOC100200672), mRNA

- BaP 48 h =7 0N o FHA =55 E 2160 LIEIH. 0|5

] =
Z DNESHH, DNA =4, FH|FE[Ljo|d, Td/2ef, T & L 2H

¥ 216 Hydra BaP 48 h ==+#0|A &32F0| Bisir|l= T QFA 22
Gene FC

senataxin (LOC100204258), mRNA 2.27
vasa-related protein CnVAS1 (LOC100201627), mRNA 2.34
NADH dehydrogenase (ubiquinone) 1 alpha subcomplex 4 5.81
RAD50 homolog (S. cerevisiae) (LOC100205929), mRNA 3.21
cathepsin L (LOC100200698), partial mRNA 2.13
DnaJ subfamily A member 2 (LOC100198371), mRNA 2.34
Glutathione S-transferase (LOC100197231), mRNA 5.87
heat shock protein 70 (LOC100198161), mRNA 6.62
heat shock protein 90, alpha (cytosolic), class A member 1 4.76
IkappaB kinase gamma (LOC100213125), mRNA 2.66
ubiquitin specific peptidase 8 (LOC100201504), mRNA 2.15
vascular endothelial growth factor (LOC100207228), mRNA 3.69
caspase 7 (LOC100198668), mRNA 246
Cd36/Scavenger receptor class B, member 1-like protein 221
FAT tumor suppressor homolog 4 (LOC100200979), mRNA 240
neogenin (LOC100200275), partial mRNA 2.46
notch (LOC100208285), mRNA 217
novel EGF domain containing protein partial mRNA 242
TNF-receptor-associated factor 1 (LOC100204426) 2.16
tyrosine kinase receptor (LOC100197897), mRNA 9.00
aquaporin 9a (LOC100207715), partial mRNA 0.40
translationally controlled tumor protein (LOC100203271), mRNA  0.29
Sox17 alpha (LOC100203472), mRNA 0.47
fibroblast growth factor 24 (LOC100213078), mRNA 0.49
Hym-176 preprohormone (LOC100207343), mRNA 0.24
Hym-355 preprohormone (LOC100199707), mRNA 0.46
ferritin (LOC100206743), mRNA 0.48
potassium channel homolog (LOC100207261), mRNA 0.30
ropporin 1-like (LOC100198973), mRNA 041
calcium channel, voltage-dependent, alpha2/delta subunit 1 0.45
Calmodulin (CaM) (LOC100209403), mRNA 0.49
cholinergic receptor, nicotinic, alpha 9 (LOC100199590), mRNA 043
deleted in colorectal carcinoma (LOC100215940), mRNA 041
TNF-receptor-associated factor 1 (LOC100203793), mRNA 0.45
EGF-like module containing, mucin-like sequence 4 042
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periculin (LOC100200672), mRNA 0.32

- AE2XORE BaP L Z X7|, Hydrae MIIAEFHAE HHA O, 0|2 ZESH CHUSE AEF A

et pa

| 2
- =F 12A12H0] £[H, 2, HEYY, ZFMAL Na-K channel, HHA 2| 0|0 2= A
o2 o=E

- i3 48AIZt0] X|LtB, DNA 240] 4ZisX, DNA +M1t BAE FHIS 20| REg
Of, st CHYTE0] 2402 0 0SS Rufot7| Sis| EX|Hs [HITEILO|MO| St
g w3 /B0 0|40 XEN, BY L BY0| REEE HO2 BMF

- I AZHO MR HSlElE AHS WH RWASO| 58 DM, Hydaro] Mal/ciAt
3 FAS OB 4 AAS. WA Ol9t 22 HTYHLS Yo ARSI 4B
SYIMATE B 245 Yo Q¥ JH5HE2 oiFcts AT M8 4+ US U2 Y
2t

-

H}. X|&d 8 7|2ket= (persistent organic pollutants, POPs)2| 17
tEA3tetE (PFCs: Perfluorinated Compounds)2 MEX POPsZ2 2E5L|= S2EMN, o
o

r
ox!
to

g2 wEZA7Z=e UF E=EY 2XFL S0 oo ZLAE0] LSEJAS.
PFOS(Perfluorooctane sulfonate) 3! PFOA(Perfluoroocatnoate) 2 CHEL|= IE2A3ISHE
(Perfluorinated compounds, PFCs)2 245t dy, 2N, HM 50| EXFCZ Qg #H
YN, AHZEGH S AHASH AR US & oLzt Exd oF YT ofF U=

O
bR, AbSAH LY, F=EEF2 AEHS SO AEELD A= =2

|
- & AF0|AME PFCRS PFOSE CIMEEZ MY

1) deske 23

- Hydrag Oi&22 o PFOS & =dS =Eot7| 2[8, BaPof| Cist HtX|Atsk(Lethal

H 2.1.7 HydraOj A 2| benzo[a]pyrene BtX|AtmE

Exposure time LCso (mg/L, ppm)
24 h 71.0
48 h 27.2
72 h ND

(2) Hydrao| S5 xj48 X3}

- PFOS 20| of8) Hydrao| £5 Xj4k0| Mej=le 2folet

. EH M2 G0 1/100 SE(710 pg/LOIM S0%HE M0, 1/50(1420 pg/LOJA
100% ANolj=lS =olsh(ael 2.1.8)
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PFOS 710 ppb PFOS 1420 ppb

2

gl 21.8 PFOS ==0f Q8 =5 ZMOo| Hojtle s

(3) Hydra®| budding X3}
- FETYME XNollste PFOS =& sZ0A Hydral| R/H4HAIHIHOl budding: M3lEl= ZA
= =olstag 2.1.9)

No of bud
3

== Comnitrol
== 710 ppb
1420 ppb

a3 219 PFOS &0 2|$t budding Aol

(4) PFOS =Z0f 9|8t HydraO| XI5 23 QA Z2mg
- PFOS =20 ofsf Zol&0| Botkl= RUXSS =HQUsH7| fI8l, 48 h LCs(56.6 mg/L)2|
of 1/1000i 3{ESt= 300 pg/LOf| Hydra 20 7HM[E 242t 4 h, 12 h, 24 h, 48 h ¢ ==¢

mJ
o

-2t LEFLOZEE RNAE FE311, O|Z5E DNAE gHdst
- IXPE RO 7 E 17K HEGEM(Hydra Expressed Gene Microarray)& O| &30 X}
WA ZROUYS £3HA 2110, 1 YHS BaP =20 B9 2

e
2o

oln
0
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J?—fulcl up & do_.

4h 12h 24 h 48 h
[300 ppb, 1/100 48 h LCs,]

18l 2.1.10 PFOSO| ==3t HydraQ| XI5 s QEA — 2O 2
Hierachial clustering Zx}f. 48-h LC50°| 2F 1/1000f 3lEst= 300
ua/L(ppb)0il 4 h, 12 h, 24 h, 48 h =&

h ==2T0AME 20452 RTINS 335, &4 1715); 12 h =27 0= 100
o RUANE7L 21T, d4 795) 24 h =0 M= 8325(F7t 4255, 4= 4075), 48 h
22F(37t 3028, g 320F)2 RHAL Eo0| HistE = A2 E4F

6
O 24A|2H ALOJOf| o= REALS] =71 7HE EE. Ol Ol AlZHHo| =4

- E 12 A 1
of CHAY/Y2| Bstot dojLts A22 o=5E

- 0l REUAE T 24AM =T BAL TN SSHoZ HAHFY0| Bstks
=S MEotd, 380y HAY0| Botkls REASE MUEOIAS. 0|28 ZHFO0| St
Ele mASE # 2180, dakls REANSS & 2190 HEIUHAS

H 218 PFOS 24 A|Zt U 48 LZ RO LHTO| 48) 0|4 Z7tEl Hydra RHA 22

Gene Fold Change
8(R)-lipoxygenase 22.18
PPOD2 peroxidase 18.34
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chondroltin 4-sulfotransferase

NIDogen (basement membrane protein family —member (nid-1)
Maltase-glucoamylase, intestinal

putative sulfate transporter of the SLC26A11  family
Rh type B glycoprotein-like protein

hydra Na channel 2

solute carrier family 16 (monocarboxylic  acid transporters), member 10
HyTSR1 protein

complement component C3-like protein

hemicentin 1

Glucosamine--fructose-6-phosphate  aminotransferase 1
Transmembrane protein 104

PPOD2 peroxidase-like mRNA
bactericidal/permeability-increasing  protein
glutamine-fructose-6-phosphate transaminase 2
TIP120 protein

Hexosaminidase domain-containing  protein

antistasin

putative peroxidase PPOD1

EGF-like module-containing mucin-like  hormone receptor-like 1
nucleoporin 214kDa

plastin 3

Protein sel-1 homolog 1

ornithine aminotransferase,  mitochondrial
hippocampus abundant gene transcript 1

DNA-directed RNA polymerase III subunit RPC2

signal recognition particle 54kDa

solute carrier family 40 (iron-regulated  transporter), member 1
Methionine synthase reductase, mitochondrial

sp4 protein

PAPS synthetase

tubulin, beta, 2

cathepsin L

Actin, non-muscle 6.2

retinol dehydrogenase 12

Pck2 protein

peroxidase ppodll

cathepsin B

novel EGF domain containing protein

dynein, cytoplasmic 1, intermediate chain 2
Sodium/nucleoside cotransporter 2
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18.28
12.29
1041
9.45
9.40
9.32
8.83
7.61
7.27
7.26
7.21
7.19
7.18
6.31
5.97
5.78
5.76
5.62
541
5.10
5.01
4.89
4.85
4.82
4.80
4.76
4.72
4.60
447
432
4.26
4.26
4.25
4.24
421
4.15
413
4.10
4.01
4.00
3.97



carbonic anhydrase 1

Ring canal kelch protein

thrombospondin 1

dipeptidyl-peptidase 7

ADAM DEC1

Glucosamine--fructose-6-phosphate  aminotransferase [isomerizing] 2
thrombospondin type 1 repeat-containing  protein 2
carbonic anhydrase VII

glycogen phosphorylase

WntX2

ATP-binding cassette transporter sub-family A
Kelch-like protein 3

out at first protein

patatin-like phospholipase domain containing 7
selenium binding protein 1

alanine-glyoxylate transaminase 1

chitinase

hydra Na channel 4 (hynac4)

THO complex 6 homolog

MMS19 nucleotide excision repair homolog

folate hydrolase

Phenylalanyl-tRNA synthetase beta chain

Carnitine O-palmitoyltransferase 2, mitochondrial
Mediator of RNA polymerase II transcription  subunit 23

Alpha-1,6-mannosylglycoprotein  6-beta-N-acetylglucosaminyltransferase B

FAH protein

astacin-like protein-like protein

Rhesus blood group-associated glycoprotein

carnitine acetyltransferase

solute carrier family 39 (metal ion  transporter), member 11
Glycoprotein 3-alpha-L-fucosyltransferase A

phytochelatin synthase

beta-N-acetylglucosaminidase

pancreatic lipase-related protein

ATPase type 13A3

solute carrier family 2, (facilitated glucose transporter), member 8
Oxctl protein

urocanase domain containing 1

beta-1,3-glucanase, basic

oxysterol binding protein-like 11
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3.95
3.95
3.93
3.92
3.83
3.82
3.80
3.79
3.70
3.70
3.70
3.63
3.63
3.63
3.59
3.58
3.56
3.55
3.54
3.51
3.51
348
3.46
345

3.45

343
3.39
3.38
3.37
3.36
3.35
3.34
3.32
3.30
3.29
3.28
3.25
3.23
3.23
3.22



putative ascorbate peroxidase 3.21

Polypeptide  N-acetylgalactosaminyltransferase 13 3.21
tankyrase 1 3.20
cytochrome b-245, beta polypeptide 3.19
SET and MYND domain containing 4 3.10
HrES-AP 3.08
phosphatidylinositol glycan anchor  biosynthesis, class S 3.06
Myotubularin-related protein 5 3.04
Homeobox protein PKNOX2 3.04
strumpellin 3.03
dihydropyrimidinase 3.02
Zinc metalloproteinase nas-15 3.02
DAZ associated protein 1 3.00

H 219 PFOS 24 A|Z I 48 LZTO|A LHTO| 48} 0|4 LLE|= Hydra RHA B2

Gene Fold Change

AHNAK nucleoprotein -13.11
ADAM metallopeptidase domain 22 isoform 5 preproprotein -9.94
novel EGF domain containing protein -7.83
Uromodulin -7.79
viral A-type inclusion protein -7.21
Transmembrane cell adhesion receptor mua-3 -6.77
Latrophilin-2 -6.08
Mucin-12 -5.70
235 kDa rhoptry protein -5.60
thymidylate kinase family protein -5.50
thrombospondin type 1 repeat-containing  protein 2 -5.33
egf-like module containing, mucin-like, hormone receptor-like 533
sequence 1

endozepine -5.27
6-phosphogluconate dehydrogenase -5.25
ankyrin 2,3/unc44 -5.24
ankyrin repeat protein -5.21
Ksl protein -5.01
cyclin B -4.94
KSI -4.74
interferon regulatory factor 1 -4.64
tyrosine kinase receptor -4.52
tuftelin interacting protein 11 -451
DNA recombination/repair protein -4.51
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NOP14 nucleolar protein homolog
utrophin

Ks1-3 protein

TNF receptor-associated factor 3 interacting protein 1
contactin 5

Protein FAM151A, transcript variant 1
carnitine acetyltransferase

Stretchin-Mlck

RAB18B, member RAS oncogene family
GTPase-activating protein 69C CG4237-PA
Protein FAM151A, transcript variant 2

spermidine/spermine N1-acetyltransferase  family member 2

UDP-glucose pyrophosphorylase 2

Pericentriolar material 1 protein

tropomyosin 3

mutated in colorectal cancers

tetratricopeptide repeat domain 25

Kinesin-Like Protein family member  (klp-6)
Noblp-prov protein

ADP-ribosylation factor-like 11

NLR family, pyrin domain containing 4A
Deoxyribonuclease-2-beta

variable membrane protein

SET domain and mariner transposase  fusion
P2X-like receptor

Autocrine motility factor receptor

PAKS protein

serine/threonine kinase 33

coiled-coil domain containing 40

eukaryotic translation termination factor 1
Probable tubulin polyglutamylase TTLL9

cubilin (intrinsic factor-cobalamin  receptor)
budding uninhibited by benzimidazoles 1  homolog, beta
swiprosin

Lipoxygenase homology domain-containing  protein 1
Lambl-1 protein

Protein yippee-like 1

asparagine-rich antigen

structural maintenance of chromosomes protein
putative transaldolase

collagen
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-4.49
-4.30
-4.21
-4.19
-4.19
-4.16
-4.11
-4.10
-4.06
-3.93
-3.91
-3.88
-3.88
-3.80
-3.78
-3.77
-3.76
-3.74
-3.67
-3.61
-3.52
-3.50
-3.49
-3.49
-3.47
-3.40
-3.37
-3.34
-3.32
-331
-3.29
-3.27
-3.25
-3.23
-3.23
-3.22
-3.19
-3.14
-3.11
-3.11
-3.10



WHiTe (Drosophila) related ABC transporte  family member (wht-8) -3.07

protein-tyrosine kinase -3.07
receptor for egg jelly 6 -3.06
lon peptidase 1, mitochondrial -3.05
IAP-associated factor Viafl, transcript variant 1 -3.05
cell cycle associated protein 1 -3.05
Ninein-like protein -3.04
leucine rich repeat containing 50 -3.01
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LS = =L

- 243t Ed 2 HIEOH 293t a2|1 =d3tEX| #2 DNAE 23| MAIEE AN
A Mgt = Agilent DNA microarray scannerE AtE35I0] =/d3t imageE AHd3St4, Feature
Extraction software v. 9.32 AI&3}0 2t T Z H9| signal intensityE A MG S

‘Hydra 0| &3t 28 =2 MHE

- M2l =T Aol XMooz OEHetE M wHAE ME5H7| 25t GeneSpring
GX 73 =21 (Agilent)% A2 510 data normalizationg £aistn, CHRZ0F K22 Z7H9|
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Control vs. Treat
Narrow targets down through filtering steps

control Treat | + At least two adjacent probes/CpG islands
l l + Fold difference factor= 4.0

Sonication of genomic DNA

} !

Binding of methylated DNA
with MBD2bt

} !

Isolation and amplification of
methylated DNA

} !

Fluorescent dye labeling
Cy3 Cy5

N

Mix and hybridization

X

Methylation target candidates = 2507

Hydra 15k CpG microarray)
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.l

&l 2112 BaP &0 2|3t Hydra DNA methylation

12 h

£ M. Hierachial clustering 2

24 h
[500 ppb, 1/100 48 h LCsg]

48 h

1t 48-h LCso2| 2F 1/500f siEst= 500 ug/L(ppb)0| 4 h, 12 h, 24 h, 48 h =&

=t

| = slo|st

7
TI= = -0

QN

ol
=

- Hypermethylatedk| = probe 65&(# 2.1.10), hypomethylated &|= probe 171&F(E 2.1.11)

of golg9le

=)

# 2.1.10 Benzo[alpyrene ==0| 25 ZE =EF0|A hypermethylatedz|= probe.

LEZ7@ h 12 h, 24 h, 48 h)O|M &2 Z hypermethylation 3 hypomethylationO|
= 5

B(@)P 4h  B(a)P 12h

B(a)P 24h B(a)P 48h

Hydral94990177.00-07182
Hydra94803015.00-00364
Hydra94843262.00-00136
Hydra94879904.00-02239
Hydra94895638.00-00043
Hydra94975139.00-00294
Hydra94975139.00-00296
Hydra94975139.00-00299
Hydra94992363.00-00492
Hydra94992363.00-00493
Hydra94992363.00-00494

3.90
451
2.08
18.92
11.36
3.79
4.04
3.92
63.44
3297
46.42
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2.24
12.77
2.94
13.26
9.15
2.02
2.30
234
7.44
4.23
4.24

4.01
6.25
2.88
20.94
2.89
3.22
3.61
3.86
11.56
12.17
14.65

2.07
13.27
416
54.85
15.10
11.75
17.69
15.24
40.68
44.10
44.07



Hydra94992363.00-00495
Hydra94992363.00-00496
Hydra94992363.00-00497
Hydra94992363.00-00498
Hydra94992363.00-00499
Hydra94992363.00-00500
Hydra94992363.00-00501
Hydra95000983.00-00114
Hydra95000983.00-00116
Hydra95000983.00-00118
Hydra95000983.00-00119
Hydra95000983.00-00120
Hydra95000983.00-00121
Hydra95000983.00-00122
Hydra95000983.00-00123
Hydra95000983.00-00124
Hydra95009602.00-00365
Hydra95009602.00-00366
Hydra95009602.00-00367
Hydra95009602.00-00368
Hydra95009602.00-00369
Hydra95009602.00-00370
Hydra95009602.00-00371
Hydra95010188.00-00531
Hydra95010188.00-00532
Hydra95010188.00-00534
Hydra95010188.00-00539
Hydra95010188.00-00540
Hydra95010188.00-00541
Hydra95010852.00-00221
Hydra95010852.00-00222
Hydra95010852.00-00223
Hydra95010852.00-00224
Hydra95010852.00-00225
Hydra95011010.00-00410
Hydra95011010.00-00411
Hydra95011010.00-00412
Hydra95011423.00-00439
Hydra95022926.00-00034
Hydra95025205.00-00365
Hydra95026730.00-00161

53.77
41.02
4542
3851
35.78
32.02
39.32
5.51
5.17
6.07
5.56
4.90
5.35
4.59
541
5.51
4.62
431
413
3.53
3.48
3.63
3.07
2.39
247
2.33
2.14
212
2.14
5.33
513
4.63
4.49
4.32
2.17
2.63
2.04
6.12
249
3.01
6.66
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447
5.05
5.17
5.24
5.16
5.76
6.08
3.78
3.70
3.71
3.45
3.42
3.51
341
3.58
3.48
4.75
4.03
3.66
3.09
271
2.58
2.15
2.24
2.19
2.13
2.15
211
2.17
3.33
2.73
2.78
2.25
2.16
2.52
244
2.37
10.88
6.98
5.84
3.20

11.57
7.00
7.99
8.81

15.42

15.93

14.03
241
245
2.36
248
2.36
2.27
2.33
2.09
2.37
444
461
4.06
3.80
3.60
2.88
2.98
2.15
2.10
2.06
2.10
2.14
2.18
3.25
3.24
2.39
291
2.80
2.57
2.58
2.76
548
7.39
3.65
3.95

43.08
40.76
38.61
3740
54.04
46.61
51.02
6.58
7.14
7.02
7.98
7.25
7.72
7.48
8.00
7.88
6.24
6.13
5.90
4.94
446
4.08
3.98
2.69
2.89
271
2.20
221
227
3.86
3.84
3.44
3.35
3.44
241
2.78
2.86
3.56
11.60
32.02
11.77



Hydra95026730.00-00162 6.46 2.89 3.90 12.09

Hydra95047394.00-00283 2.55 3.04 234 3.72
Hydra95047394.00-00327 201 2.66 2.24 2.83
Hydra95047518.00-00311 2.56 242 231 2.67
Hydra95049772.00-00492 4.06 221 5.95 245
Hydra95051238.00-00013 7.46 3.99 3.22 1243
Hydra95051238.00-00014 7.37 3.31 3.71 10.54
Hydra95051238.00-00015 7.30 446 4.03 12.18
Hydra95051238.00-00016 8.38 5.65 2.72 12.66
Hydra95051811.00-00444 18.93 6.16 2.18 13.02
Hydra95069477.00-00072 14.76 3.25 13.92 43.49
Hydra95091244.00-00614 9.43 2.83 6.95 24.73
Hydra95091244.00-00672 4.58 3.62 5.05 11.28

H 2.1.11 Benzo[a]lpyrene =&0| 2l ZE =70 AM hypomethylatedz|= probe.
B(a)P 4h B(a)P 12h B(a)P 24h  B(a)P 48h

Hydra94797358.00-00327 0.35 0.43 0.49 0.32
Hydra94797358.00-00328 0.28 0.37 0.47 0.29
Hydra94797358.00-00329 0.26 0.34 0.43 0.28
Hydra94797358.00-00330 0.25 0.32 0.47 0.25
Hydra94797358.00-00331 0.28 0.31 0.47 0.24
Hydra94804734.00-07802 041 0.47 0.26 0.46
Hydra94804963.00-00312 0.42 0.40 0.49 0.28
Hydra94831512.00-03623 047 0.50 0.40 047
Hydra94848266.00-00063 0.07 0.17 041 0.05
Hydra94848266.00-00064 0.05 0.16 0.45 0.04
Hydra94848266.00-00065 0.06 0.18 0.46 0.06
Hydra94848266.00-00067 0.06 0.19 0.47 0.06
Hydra94849358.00-01897 0.40 0.34 0.18 0.26
Hydra94849358.00-01898 0.34 031 0.28 0.42
Hydra94849358.00-01899 0.26 0.30 0.17 0.25
Hydra94849358.00-01900 0.33 0.26 0.21 0.27
Hydra94849358.00-01901 0.30 0.34 0.18 0.25
Hydra94849358.00-01902 0.32 0.36 0.30 0.37
Hydra94849358.00-01903 0.36 0.33 0.32 0.46
Hydra94849358.00-01904 0.34 0.33 0.19 0.28
Hydra94861052.00-01180 0.20 0.27 0.24 037
Hydra94861052.00-01715 0.22 0.18 0.20 0.23
Hydra94861052.00-01735 0.23 0.39 0.28 0.25
Hydra94861052.00-01755 0.17 0.19 0.19 0.21
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Hydra94897384.00-01981
Hydra94898509.00-08514
Hydra94898535.00-11690
Hydra94898535.00-11692
Hydra94898535.00-11693
Hydra94898535.00-11694
Hydra94898535.00-11695
Hydra94905937.00-00689
Hydra94915618.00-03306
Hydra94915662.00-04465
Hydra94915805.00-08067
Hydra94918725|-00978
Hydra94926548.00-21539
Hydra94926548.00-21544
Hydra94926548.00-21545
Hydra94926548.00-21546
Hydra94927332.00-00320
Hydra94932455.00-00037
Hydra94936914.00-08231
Hydra94936914.00-08291
Hydra94936949.00-14467
Hydra94941618.00-01081
Hydra94941618.00-01082
Hydra94947238.00-03485
Hydra94957180.00-02340
Hydra94964906.00-01030
Hydra94969035.00-00480
Hydra94969035.00-00481
Hydra94969035.00-00482
Hydra94969035.00-00483
Hydra94969035.00-00484
Hydra94969035.00-00485
Hydra94972172.00-00123
Hydra94974850.00-00450
Hydra94974850.00-00451
Hydra94974850.00-00452
Hydra94974850.00-00453
Hydra94974850.00-00454
Hydra94974850.00-00455
Hydra94974850.00-00456
Hydra94974850.00-00457

0.20
0.19
0.37
0.47
031
043
0.44
0.17
0.07
0.34
0.20
0.25
0.28
0.27
0.24
0.22
042
0.42
0.31
0.19
0.23
041
0.39
0.13
0.26
0.15
0.25
0.19
0.23
0.22
0.24
0.20
0.23
0.13
0.14
0.12
0.13
0.11
0.09
0.10
0.11
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0.15
0.21
0.24
0.38
0.36
0.46
0.44
0.16
0.49
0.35
0.23
0.25
0.34
0.27
0.22
0.28
0.40
0.46
0.32
0.19
0.22
0.45
0.44
0.17
0.26
0.15
0.19
0.20
0.16
0.18
0.19
0.14
0.28
0.10
0.11
0.22
0.10
0.08
0.09
0.09
0.08

0.26
0.19
0.23
031
0.26
0.33
0.37
0.16
0.06
0.24
0.22
0.25
0.27
0.22
0.27
0.21
0.50
0.37
031
0.17
0.25
0.33
0.35
0.14
0.20
0.21
0.22
0.13
0.16
0.18
0.17
0.16
0.26
0.11
0.14
0.11
0.09
0.09
0.08
0.09
0.10

0.17
0.34
0.37
0.27
0.45
0.32
0.42
0.17
0.07
0.24
0.32
031
0.35
0.29
0.27
0.32
0.28
0.38
0.47
0.25
0.26
0.36
0.32
0.19
0.18
0.21
0.37
0.30
0.39
0.30
0.24
0.30
0.35
0.10
0.13
0.09
0.09
0.08
0.09
0.07
0.08



Hydra94974850.00-00458
Hydra94974850.00-00459
Hydra94977440.00-00492
Hydra94977440.00-00493
Hydra94977440.00-00494
Hydra94977440.00-00495
Hydra94977440.00-00496
Hydra94977440.00-00497
Hydra94977440.00-00498
Hydra94977440.00-00499
Hydra94977440.00-00500
Hydra94981138.00-11583
Hydra94981189.00-11016
Hydra94981189.00-11017
Hydra94981189.00-11018
Hydra94981189.00-11019
Hydra94981189.00-11020
Hydra94981189.00-11021
Hydra94981189.00-11022
Hydra94981189.00-11023
Hydra94981189.00-11024
Hydra94981189.00-11025
Hydra94981971.01-00055
Hydra94991765.00-13661
Hydra94992741.02-18422
Hydra94992741.02-18423
Hydra94992741.02-18429
Hydra94992741.02-18430
Hydra94992741.02-18431
Hydra94992741.02-18433
Hydra94992741.02-18434
Hydra94992741.02-18435
Hydra94993161.01-00077
Hydra94993161.01-00097
Hydra94993161.01-00117
Hydra94993161.01-00137
Hydra94993161.01-00483
Hydra94993161.01-00582
Hydra94993161.01-00602
Hydra94993161.02-00296
Hydra94993161.02-00297

0.09
0.09
0.36
0.32
031
0.32
0.32
0.30
0.30
0.27
0.30
047
0.15
0.15
0.17
0.17
0.19
0.15
0.16
0.19
0.17
0.18
0.37
0.24
0.28
0.21
0.38
0.40
0.38
0.28
0.24
0.28
0.10
0.06
0.07
0.06
0.50
0.18
0.18
0.14
0.14
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0.08
0.06
0.33
0.30
0.32
0.30
0.32
0.32
0.32
0.32
0.31
0.31
0.13
0.16
0.15
0.18
0.18
0.15
0.16
0.16
0.16
0.18
0.31
0.26
0.37
0.30
0.35
0.40
0.48
0.39
0.30
0.34
0.10
0.07
0.08
0.05
0.16
0.16
0.18
0.13
0.13

0.07
0.10
0.38
0.40
042
0.43
0.44
0.45
0.43
0.45
0.45
0.32
0.20
0.19
0.21
0.21
0.21
0.25
0.21
0.20
0.20
0.21
0.18
0.16
0.39
0.22
0.29
041
0.36
0.37
0.22
0.28
0.42
0.33
0.37
041
0.03
0.14
0.16
0.15
0.12

0.07
0.06
0.13
0.10
0.12
0.11
0.13
0.13
0.14
0.13
0.13
0.38
0.16
0.18
0.15
0.20
0.20
0.16
0.19
0.20
0.20
0.22
0.06
0.17
0.35
0.24
0.21
0.47
0.49
0.32
0.30
0.40
0.49
031
0.26
0.10
0.02
0.19
0.20
0.18
0.13



Hydra94993161.02-00298
Hydra94993161.02-00299
Hydra94993161.02-00300
Hydra94993161.02-00301
Hydra94993161.02-00302
Hydra94993161.02-00303
Hydra94993161.02-00304
Hydra94993161.02-00305
Hydra94993331.00-39795
Hydra95000318.00-00684
Hydra95000318.00-00685
Hydra95000318.00-00686
Hydra95000318.00-00687
Hydra95000318.00-00688
Hydra95025324.01-00478
Hydra95025324.01-00479
Hydra95025324.01-00480
Hydra95025324.01-00481
Hydra95025324.01-00482
Hydra95025324.02-00644
Hydra95026264.00-00122
Hydra95026264.00-00153
Hydra95026264.00-00623
Hydra95026264.00-00680
Hydra95026264.00-00710
Hydra95045201.00-06992
Hydra95046351.02-04795
Hydra95048964.00-00077
Hydra95049817.00-17353
Hydra95057010.00-00909
Hydra95064893.00-00648
Hydra95069477.00-00434
Hydra95078547.00-00446
Hydra95078899.00-00002
Hydra95079859.00-00609
Hydra95079859.00-00610
Hydra95079859.00-00611
Hydra95079859.00-00612
Hydra95079859.00-00613
Hydra95079859.00-00614
Hydra95079859.00-00615

0.14
0.15
0.14
0.15
0.13
0.15
0.13
0.12
0.22
0.36
0.26
0.20
0.20
0.14
0.48
042
047
0.43
0.48
0.16
0.07
0.06
0.13
0.09
0.10
0.08
0.11
0.33
0.44
0.22
031
0.11
0.43
0.18
0.23
0.23
0.27
0.28
0.25
0.24
0.24
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0.15
0.14
0.14
0.14
0.12
0.11
0.13
0.12
0.34
0.33
0.26
0.18
0.14
0.13
0.49
0.43
0.47
0.45
0.44
0.33
0.07
0.06
0.10
0.16
0.14
0.08
0.11
0.20
0.34
0.32
0.19
0.09
0.46
0.27
0.15
0.17
0.18
0.19
0.20
0.19
0.23

0.16
0.15
0.13
0.17
0.14
0.13
0.13
0.12
0.25
0.29
0.19
0.16
0.15
0.13
0.16
0.14
0.16
0.16
0.11
0.20
0.34
0.39
0.11
0.26
0.33
0.13
0.13
0.39
0.28
0.27
0.36
0.13
0.10
0.27
0.10
0.10
0.11
0.11
0.10
0.10
0.11

0.15
0.14
0.13
0.15
0.13
0.14
0.16
0.13
0.39
0.43
0.23
0.19
0.16
0.14
0.23
0.23
0.22
0.28
0.17
0.14
0.43
0.12
0.14
0.08
0.11
0.10
0.12
0.10
0.36
0.30
0.43
0.48
0.23
0.13
0.19
0.20
0.20
0.21
0.18
0.16
0.19



Hydra95079859.00-00616
Hydra95079859.00-00617
Hydra95079859.00-00618
Hydra95084222.01-00022
Hydra95084222.01-00100
Hydra95084222.01-00516
Hydra95084222.02-00223
Hydra95085837.01-03156
Hydra95087354.00-00440
Hydra95087354.00-00441
Hydra95087354.00-00442
Hydra95087354.00-00443
Hydra95087354.00-00444
Hydra95087354.00-00446
Hydra95088728.00-00265
Hydra95088728.00-00266
Hydra95088728.00-00267
Hydra95088728.00-00358
Hydra95088728.00-00359
Hydra95088728.00-00360
Hydra95088728.00-00361
Hydra95088728.00-00362
Hydra95091244.00-00105
Hydra95091244.00-00224

0.22
0.23
0.22
0.39
0.48
0.20
0.25
0.06
0.22
0.26
0.32
0.36
0.50
0.49
0.11
0.11
0.12
0.12
0.14
0.13
0.12
0.13
0.23
0.26

0.21
0.25
0.25
0.46
0.32
0.22
0.29
0.19
0.22
0.23
0.24
0.26
0.24
0.33
0.14
0.13
0.14
0.13
0.14
0.20
0.15
0.14
0.28
0.47

0.11
0.10
0.13
0.39
0.28
0.48
031
0.03
0.20
0.21
0.23
0.25
0.36
0.37
0.30
0.30
0.35
0.10
0.11
0.13
0.10
0.10
0.42
0.23

0.17
0.20
0.19
0.48
0.30
031
0.37
0.04
0.16
0.22
0.22
0.24
0.35
0.29
0.13
0.13
0.17
0.11
0.12
0.12
0.13
0.11
0.39
0.31
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(3) PFOS =&+

a
c
@
=
2
=
i
@
=

4h 12h 24 h 48 h
[300 ppb, 1/100 48 h LC,]

gl 2113 PFOS &0 2|5t Hydra DNA methylation £4. Hierachial clustering Z}.
48-h LCso2| 2F 1/500f oisSt= 300 pa/L(ppb)ofl 4 h, 12 h, 24 h, 48 h =&

-2t =EF@ h, 12 h, 24 h, 48 hO| M BEXOE hypermethylation % hypomethylationo|
o 59|12 golsi(1d 2113)

ypermethylatedt| = probe 138F (¥ 2.1.12), hypomethylated &|= probe 112F(H 2.1.13)

Of 2ole|A=

N

ol
=

T

# 2112 PFOS =0 o8 ZE ==70|AM hypermethylatedT|= probe
PFOS 4h PFOS 12h PFOS 24h PFOS 48h

Hydra94803015.00-00121 4.02 8.01 4.54 4.08
Hydra94803015.00-00181 6.64 3.56 547 3.47
Hydra94803015.00-00201 9.25 511 5.89 4.33
Hydra94843262.00-00116 5.55 5.70 3.57 2.32
Hydra94843262.00-00136 6.96 5.06 3.13 2.26
Hydra94843262.00-00179 4.59 5.04 2.96 2.10
Hydra94843262.00-00205 5.05 431 3.15 2.23
Hydra94880643.00-07671 3.16 3.66 7.65 4.09
Hydra94895638.00-00377 8.81 3.56 273 2.95
Hydra94895638.00-00397 8.95 3.88 3.05 3.29
Hydra94895638.00-00417 16.92 6.77 542 6.63
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Hydra94896091.00-00251
Hydra94896091.00-00255
Hydra94896091.00-00256
Hydra94896091.00-00257
Hydra94896091.00-00258
Hydra94896091.00-00259
Hydra94915686.00-04267
Hydra94921061.00-00553
Hydra94921061.00-00554
Hydra94921061.00-00555
Hydra94921061.00-00556
Hydra94921061.00-00557
Hydra94927468.00-00362
Hydra94927468.00-00363
Hydra94931798.00-00652
Hydra94934750.00-00346
Hydra94934750.00-00347
Hydra94934750.00-00348
Hydra94934750.00-00349
Hydra94934750.00-00350
Hydra94934750.00-00351
Hydra94934750.00-00352
Hydra94934750.00-00353
Hydra94934750.00-00355
Hydra94936911.00-00533
Hydra94964906.00-01186
Hydra94972228.00-00565
Hydra94972228.00-00568
Hydra94972228.00-00569
Hydra94973197.00-00517
Hydra94982205.00-00520
Hydra94982205.00-00521
Hydra94982205.00-00522
Hydra94982205.00-00523
Hydra95009647.00-00618
Hydra95010852.00-00221
Hydra95011370.00-00436
Hydra95011370.00-00437
Hydra95011370.00-00438
Hydra95011370.00-00439
Hydra95011370.00-00440

8.14
741
7.14
7.60
7.72
7.40
5.08
9.18
10.55
10.83
7.35
7.77
3.57
3.76
8.81
4.83
491
4.59
4.56
4.73
4.83
4.76
5.23
4.98
7.06
3.32
8.22
6.90
5.52
8.16
7.46
7.35
7.18
8.10
3.24
2.18
15.76
13.47
13.40
14.67
13.46
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4.64
4.74
473
4.68
4.85
443
4.04
5.44
8.72
6.47
4.53
5.33
2.79
2.96
441
4.63
4.59
4.39
471
451
4.97
4.80
5.09
5.38
4.65
4.24
4.75
431
3.94
4.26
4.69
432
4.08
4.05
222
6.03
8.57
9.25
7.26
7.92
8.25

3.02
3.03
3.09
3.05
2.80
2.69
3.70
7.58
6.19
6.79
6.78
5.18
2.24
2.38
6.42
2.99
3.08
2.60
291
3.00
3.23
278
3.28
3.32
345
4.37
453
3.47
4.06
4.54
3.89
3.73
3.20
3.65
2.12
4.50
9.77
9.44
7.99
941
9.14

2.72
3.02
3.01
3.05
3.10
2.66
2.36
2.88
2.80
2.99
213
234
2.00
2.09
7.11
2.15
251
2.24
2.19
217
2.61
2.30
2.66
2.35
2.02
3.12
2.09
2.04
249
240
2.09
213
2.04
2.03
2.30
3.71
2.13
2.08
2.20
2.05
2.06



Hydra95011370.00-00441
Hydra95011370.00-00442
Hydra95023576.00-00478
Hydra95023576.00-00479
Hydra95023576.00-00484
Hydra95023576.00-00485
Hydra95023576.00-00486
Hydra95023576.00-00487
Hydra95023576.00-00488
Hydra95023576.00-00526
Hydra95023576.00-00527
Hydra95025114.01-00479
Hydra95025114.01-00482
Hydra95025324.02-00168
Hydra95025336.00-00565
Hydra95025336.00-00566
Hydra95025336.00-00567
Hydra95025336.00-00568
Hydra95025336.00-00569
Hydra95042104.00-00394
Hydra95047394.00-00263
Hydra95047394.00-00283
Hydra95047394.00-00303
Hydra95047394.00-00327
Hydra95047394.00-00348
Hydra95049772.00-00133
Hydra95050389.01-05039
Hydra95051811.00-00050
Hydra95051811.00-00070
Hydra95051811.00-00090
Hydra95051811.00-00110
Hydra95051811.00-00130
Hydra95052239.00-00156
Hydra95052296.00-00542
Hydra95052296.00-00543
Hydra95052296.00-00544
Hydra95052479.00-00264
Hydra95052479.00-00471
Hydra95052479.00-00491
Hydra95052485.00-00401
Hydra95052578.00-00376

19.18
16.33
6.40
8.04
8.08
8.57
1091
9.82
9.85
245
3.33
9.62
14.88
2.19
12.70
10.20
11.02
9.34
7.89
2.05
5.67
7.54
11.63
4.50
5.15
128.18
245
2.84
493
4.67
5.89
6.42
5.22
9.55
9.00
3.25
6.59
4.24
4.63
4.85
62.05
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9.85
8.52
6.94
5.76
6.53
6.54
5.47
8.40
6.26
11.96
11.55
2.12
2.02
2.67
10.71
6.84
5.10
5.97
6.60
246
451
3.62
3.62
3.30
4.88
72.33
5.95
8.38
12.48
8.37
6.25
3.89
23.17
4.89
4.65
5.46
3.66
4.22
3.31
3.32
2212

10.45
9.83
7.44
747
7.72
6.28
7.53
7.53
7.85
13.62
9.10
292
4.67
8.24
9.69
7.05
7.57
6.44
5.26
3.55
2.72
261
2.62
241
3.32
28.85
5.16
5.64
9.18
4.66
2.85
2.62
12.25
4381
5.62
348
4.73
3.95
249
292
33.10

2.32
2.20
10.65
8.45
9.39
7.20
9.22
8.42
9.87
8.87
6.24
4.65
5.26
11.51
3.72
3.09
2.62
2.50
2.24
2.09
2.63
2.15
2.50
212
2.58
5.84
8.06
743
12.50
5.62
4.72
2.38
13.34
244
212
2.22
2.63
231
2.10
2.75
18.74



Hydra95052578.00-00377
Hydra95052578.00-00378
Hydra95052578.00-00379
Hydra95052578.00-00380
Hydra95052578.00-00381
Hydra95052578.00-00382
Hydra95052578.00-00383
Hydra95052578.00-00384
Hydra95052578.00-00385
Hydra95062564.00-00557
Hydra95062564.00-00558
Hydra95062564.00-00559
Hydra95063726.00-00462
Hydra95063726.00-00463
Hydra95063726.00-00464
Hydra95063726.00-00465
Hydra95068298.00-00179
Hydra95068298.00-00199
Hydra95068553.00-00131
Hydra95068553.00-00164
Hydra95068553.00-00197
Hydra95068553.00-00230
Hydra95068553.00-00260
Hydra95068553.00-00293
Hydra95068553.00-00329
Hydra95068553.00-00359
Hydra95068553.00-00391
Hydra95068553.00-00434
Hydra95073437.00-00528
Hydra95073437.00-00529
Hydra95073437.00-00532
Hydra95079615.00-00299
Hydra95080336.00-00490
Hydra95080336.00-00491
Hydra95080336.00-00492
Hydra95080336.00-00493
Hydra95084077.00-00452
Hydra95085636.00-00293
Hydra95090984.00-00259
Hydra95090984.00-00260
Hydra95090984.00-00261

65.25
70.74
53.49
47.14
54.87
55.23
4437
49.05
51.72
7.05
8.13
7.18
4.82
4.05
4.34
3.54
294
3.62
4.15
4.56
4.27
4.22
3.68
4.30
4.39
3.95
3.51
414
8.94
7.38
6.31
5.22
4.16
3.65
3.65
391
247
4.90
1451
15.23
15.47
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15.94
7.37
17.11
16.17
17.34
16.67
20.74
27.01
21.05
5.74
4.46
481
248
2.82
274
2.69
9.21
5.23
8.13
8.23
8.31
8.22
7.29
7.97
8.52
6.91
6.63
8.36
5.68
5.08
3.74
12.79
240
2.58
270
292
3.34
3.05
5.18
5.02
5.22

38.90
21.90
29.69
30.54
29.20
26.94
27.29
29.13
25.56
4.17
4.29
3.47
297
2.02
231
2.25
4.02
3.28
4.94
5.22
5.34
5.07
4.87
5.32
5.06
4.70
4.37
4.79
4.16
416
3.98
4.20
2.15
246
2.09
251
247
2.16
6.88
5.87
6.65

17.48
2743
2549
28.58
22.13
19.28
18.99
2244
2440
245
2.15
2.05
3.12
237
2.55
2.57
451
2.88
6.66
6.47
7.01
6.80
6.69
6.97
6.80
591
6.28
6.50
2.26
2.18
2.13
4.89
2.50
2.72
2.28
2.88
2.65
2.62
2.26
248
2.57



Hydra95090984.00-00262 16.74 5.22 5.77 2.70

Hydra95090984.00-00265 16.27 5.89 6.66 2.65
Hydra95090984.00-00266 16.80 6.11 6.27 279
Hydra95090984.00-00267 14.50 5.92 7.01 2.85

H 2113 PFOS =0 9o 2E =ZET0 A hypomethylatedz|= probe

PFOS 4h PFOS 12h PFOS 24h PFOS 48h

Hydra194929243.00-00326 0.20 0.24 0.35 0.29
Hydra94790354.00-00312 0.48 0.33 0.28 0.17
Hydra94797358.00-00331 0.22 0.34 0.43 031
Hydra94797358.00-00332 0.19 0.33 0.45 0.35
Hydra94797358.00-00333 0.18 0.34 0.42 0.37
Hydra94797358.00-00334 0.17 0.37 0.46 0.44
Hydra94804963.00-00312 0.21 0.25 0.34 0.26
Hydra94808907.00-00576 0.17 0.40 0.10 0.49
Hydra94808907.00-00577 0.17 0.30 0.10 041
Hydra94808907.00-00578 0.17 0.31 0.20 0.47
Hydra94808907.00-00579 0.13 0.28 0.17 047
Hydra94810921.00-00320 0.19 0.23 0.34 0.27
Hydra94817097.00-00316 0.21 0.25 0.35 0.28
Hydra94837382.00-00704 0.40 0.10 0.39 0.44
Hydra94844524.00-00748 0.40 0.13 0.45 0.49
Hydra94845096.00-00312 0.20 0.24 0.34 0.28
Hydra94848266.00-00072 0.09 0.08 0.07 0.33
Hydra94866629.00-00926 0.38 0.30 0.30 0.45
Hydra94868846.00-00549 0.46 0.22 0.46 0.49
Hydra94870782.00-00320 0.21 0.25 0.35 0.28
Hydra94877474.00-00227 042 0.09 0.41 0.39
Hydra94879773.00-00133 0.19 0.10 0.30 0.27
Hydra94889712.00-00024 0.04 0.17 0.46 0.32
Hydra94890847.00-00125 0.34 0.12 0.44 0.43
Hydra94892640.00-00310 0.21 0.27 0.38 0.31
Hydra94892899.00-00135 0.40 0.08 041 041
Hydra94895435.00-01497 0.38 0.13 043 0.48
Hydra94897271.00-01568 0.40 0.13 0.43 0.48
Hydra94898545.00-17463 0.45 0.33 0.28 041
Hydra94902664.00-00213 0.20 0.30 0.41 0.36
Hydra94904247.00-00320 0.21 0.24 0.35 0.28
Hydra94907079.00-01010 0.38 0.13 043 0.49
Hydra94910471.00-01016 0.37 0.13 043 0.49
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Hydra94927332.00-00320
Hydra94931920.00-00323
Hydra94932455.00-00108
Hydra94933364.00-00820
Hydra94935762.00-00927
Hydra94936955.00-17533
Hydra94950456.00-00240
Hydra94957400.00-05844
Hydra94957435.00-00533
Hydra94957435.00-00534
Hydra94957435.00-00535
Hydra94957435.00-00536
Hydra94957435.00-00537
Hydra94974686.00-00253
Hydra94981189.00-11016
Hydra94981189.00-11017
Hydra94981189.00-11018
Hydra94981189.00-11019
Hydra94981189.00-11020
Hydra94981189.00-11021
Hydra94981189.00-11023
Hydra94981971.02-00152
Hydra94981971.02-00181
Hydra94981971.02-00221
Hydra94982993.02-00385
Hydra94993161.01-00097
Hydra94993161.01-00117
Hydra95000979.00-00062
Hydra95009259.00-00445
Hydra95022540.00-00543
Hydra95022540.00-00618
Hydra95023028.00-00576
Hydra95023028.00-00577
Hydra95023028.00-00578
Hydra95023028.00-00579
Hydra95023028.00-00580
Hydra95023028.00-00581
Hydra95025114.02-00171
Hydra95025324.02-00077
Hydra95025324.02-00572
Hydra95025324.02-00606

0.20
0.20
0.21
0.19
0.42
0.48
0.40
0.14
0.20
0.22
0.25
0.24
0.25
0.12
0.12
0.15
0.13
0.14
0.09
0.11
0.09
0.07
0.03
0.05
0.36
0.08
0.06
0.05
0.10
0.31
0.11
0.09
0.08
0.07
0.19
0.24
0.08
0.49
0.08
0.06
0.05
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0.23
0.25
0.30
0.18
0.47
0.31
0.45
0.06
0.17
0.17
0.17
0.20
0.21
0.08
0.08
0.08
0.07
0.10
0.06
0.03
0.06
0.07
0.03
0.07
0.48
0.05
0.08
0.04
0.49
0.27
0.08
0.07
0.07
0.06
0.12
0.12
0.18
0.10
0.05
0.05
0.03

0.34
0.35
0.39
0.13
0.31
0.27
0.47
0.21
0.24
0.20
0.19
0.18
0.23
0.06
0.05
0.03
0.08
0.07
0.09
0.06
0.05
0.02
0.02
0.21
0.44
0.08
0.07
0.03
0.31
0.40
0.10
0.08
0.05
0.10
0.06
0.08
0.06
0.37
0.05
0.04
0.02

0.27
0.30
0.38
0.25
0.42
0.46
0.47
0.35
0.43
0.29
0.26
0.26
0.21
0.06
0.05
0.08
0.05
0.07
0.04
0.05
0.08
0.40
0.18
0.03
0.50
0.15
0.18
0.47
0.35
0.31
0.40
0.43
0.32
0.35
0.31
0.33
0.25
041
0.04
0.05
0.31



Hydra95026264.00-00122 0.06 0.07 0.04 0.28

Hydra95026264.00-00153 0.06 0.03 0.31 0.22
Hydra95045201.00-07126 0.37 0.35 0.37 0.48
Hydra95049772.00-00492 0.15 0.11 0.11 0.10
Hydra95049772.00-00529 0.04 0.15 0.06 0.02
Hydra95061603.00-04931 0.49 0.37 0.26 0.36
Hydra95061603.00-04933 0.42 0.38 0.27 0.39
Hydra95061603.00-04934 0.42 0.35 0.28 0.36
Hydra95061603.00-04935 0.43 0.32 0.30 0.37
Hydra95061603.00-04936 0.39 0.34 0.27 0.34
Hydra95061603.00-04937 0.40 0.35 0.27 0.35
Hydra95061603.00-04938 041 0.34 0.26 0.37
Hydra95064893.00-00329 0.09 0.06 0.04 0.08
Hydra95064893.00-00372 0.05 0.07 0.07 0.04
Hydra95066343.00-00274 0.07 0.26 0.19 0.36
Hydra95066343.00-00815 0.20 0.14 0.15 0.09
Hydra95066343.00-00845 0.08 0.12 0.06 0.05
Hydra95068178.04-14906 0.48 0.37 0.31 0.44
Hydra95068228.00-00438 0.04 0.03 0.39 0.03
Hydra95069336.01-00103 0.12 0.10 0.11 0.09
Hydra95069336.01-00134 0.06 0.06 0.05 0.46
Hydra95069336.01-00168 0.21 0.13 0.08 0.17
Hydra95069487.00-00407 031 0.06 0.04 0.07
Hydra95069487.00-00408 0.34 0.07 0.04 0.06
Hydra95069487.00-00409 0.18 0.05 0.04 0.04
Hydra95069487.00-00410 0.15 0.03 0.03 0.03
Hydra95069487.00-00411 0.13 0.03 0.04 0.03
Hydra95069487.00-00412 0.10 0.04 0.03 0.03
Hydra95078375.00-00386 0.15 0.12 0.08 0.48
Hydra95078375.00-00387 0.20 0.11 0.11 0.47
Hydra95078375.00-00388 0.08 0.08 0.10 041
Hydra95078899.00-00374 0.29 0.37 0.33 0.11
Hydra95084222.01-00022 0.14 0.12 0.09 0.15
Hydra95084222.02-00078 0.17 0.20 0.22 0.42
Hydra95084222.02-00223 0.15 0.11 0.15 0.14
Hydra95084222.02-00506 0.48 0.19 0.21 0.47
Hydra95084222.02-00562 0.10 0.05 0.07 0.33
Hydra95089757.00-00854 0.36 0.11 0.39 041

(Oh) DNA methylation £.2|°| xj=tol
- QYlztstEE & 0| =QIE hypermethylated 5! hypomethylated DNA EQ|E MEHSIY
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- T§2ol2 MeDIA-PCR assayHe E3f £85|92(1d 2.1.14). &, =& DNAZ 2XH38}
11, methylated DNA binding domain(MBD2bt)2t =38t510{, methylated DNARIQ| ZATtS &
St

- XIME 0|238}0f methylated DNA £ EOtE 74, enriched methylated DNA A|EE =tH

|.|'|

-

- 2HE ARE FECZ, MYHE methylated DNA target2 a2 C|XIQIEl primer set=
0|83}0] PCRE #=@gt PCR X712 95°CO[A 1087t BiM3tstn, 95°CO|A 20%, primerdj|
|Hot=l 22 20x7t annealing, 72°CO|Al 207t extension HtE& 35-40 cycles BHESIS

x
2. 0|2 72°CO||A 587t extension HI2 0|2 4°COA EESIFS

Isolationand fragmentation of Incubation of sheared DNA
genomic DNA with rMBD2bt
Foo Pt
pr » Pd ¥ ’ Capture of the methylated DNA-
f’é W MBD2bt complex with nickel-
\/ i coated magnetic bead

M Um .

. 0
[— i P

e \-.‘5

f#%e" %
-

o

-

3

PCR-based methylation
detectionwith the eluted Elution of the bound
methylated DNA methylated DNA

a3 2114 diststE22 &0 2|gk DNA methylationo| B}t 20ols 2|$t MeDIA-PCR assay 2 A&

- BaP L=Z=F0M =Ql=l hypermethylated target &, 94803015, 94889712, 95010852,
95069477 & 430| MHE|ASDE, hypomethylated targetd, &, 94993161, 95084077,
95091244, 95091274 & 4Z0| MYEELAS

- 0|8 e 2 ZTIE MeDIA-PCR assay Z1atE &8 2.1.150| LtEHLHAUS
- 3 An EE5HK 2 RO His == 5% HETE@)e B FF
(hypermethylated target), ZZZ0| X2 Zd(hypomethylated target)2 2 =0l QS AHt
DNAR} enriched methylate DNAOQ|AM Q| ZAuE H|WsH & ZAut, ZXto| AL 7t FE&ist =

2ol ALz =LY
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Hypermethylated target

Enriched  Input

Enriched  Input

Enriched _ Input Enriched  Input

C: Control
B: Bla)P 48h
94303015 (100bp) 94889712 (145bp) 95010852 (108bp) 95069477 (133bp)
Hypomethylated target
Enriched _ Input Enriched  Input Enriched  Input Enriched  Input
C: Contral

B: B(a)P 48h

95084077 (103bp) 95091244 (130bp) 95091274 (124bp) 94993161.01 (108bp)

a2l 21.15 MYEHE methylation 23t £2/0| CHEH MeDIA-PCR assay 41t

(Xh) Hydra XX Xt52| &

Ctyst MEst20fo| REESEZE 85|10 U= Hydrag WX ST A, EST, transcriptome
SOl CHeh O|o[E{7} “H4te|of 3?-7515|01 U
Information0j= 78556 M base?| SFK HE G 20914 contigl| {MA HE;, =9
Compagen0f = HMGA T-CDS 19,845 ™At HEI} SHE|O US
- 2 AF0ME SEStEEE E0 oot TR woddsl HO|HE HASIH2m, DNA
methylation 310 CHSH GlO|El = AARSIHS
- olg{et oot Ao HHOIHE2 212 JHEH 2 #e|x|n A=, OlF At=zo| et 2
82 QM= ol&2 S0l E=HMY. MEtM 2 AF0M= 0|F Atzel a2 ALSIRAS
(g 2.1.16)

0|=2| National Center for Biological
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Gene
Ontology

NCBI WGS > M?thylatior_‘n chip : Methylation
(Contigs 236,667) |1 using CpG island results by BaP
Gene Y Annotation o Probe .. | DEG/Epigenetic . | Function, pathway
modeling (BLAST, KOG) “| annotation » analysis ” analysis
NCBIdbEST J 5|  Oligo chip 5| Bxpression
(EST 146,428) > using EST results by BaP
8 21.16 Hydra S8A OOl g2 ¢et MM S8

21171 20| ZtZfo] ZutsS o =tHM =

= UA=F HOJHE FSAI7

=
=
al

500 5000 S5 WO BL000 5000 G000 SS000 (00000 105,000
© > O a @ @ | W05, 60 b G
%000 40,000 45,000 50,000 55,000
1 Reference sequence T T T T
CpG-istand 1;005!!;“_1
- - - - - - -
BMAG 1727581 gh|DT613509.1 | DTE20615.1 b DTS0929.1  CLE143Contgl gh|BPSISION.1 EBICNTT4946.1
Hrmmugt ”Clélnl!&nﬁgl
-
CLTATCantig)
BaPbyper FdeaSS047518,00-00311
PFOShyper
GL-Content I
[ Gene
BaP-hypo
PFOS-hypo
o0
CpGrratio
00
T o B -
o .
g 2117 £ Hydra S84 ME XtE 3HH
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- LRI FOjS ol YBOl BPAL 1950WCHEE BatAE HE MEO Q2| ArSH 2
SBU2, BAAEE OfLZt BYE CA3 ABXNYE W U SS B5 1f A8HD 9
o
[}

0Q
0% o
=2
r
e
re
-4
ruln
HL
|_
mn
|_
§9
o 0o

3
rir
ué
T
)>
1o
D'l'
Jo
[t
N

o
=]
HME op7Ig 7tsd AeH
ol

Moz MEjAS DAS YUY +& U

Z, BPAL QIZHEDH OFL|ZL MENZ MSHSOIATIR Y22 O/ MEjA DS Yoz 4
Tk RN oD, Sol, W7D 2o HAKE MYSESo LANYS S +A=
Se{Soi7h Yol N SMEAE TOE & Y WIS VKD Y BHZ220
T TOhCte

I of 2 AF0Me= dEfAOIM2l BPA Qldid O5S fIdh =BIE S AtHESARE] ZES
O Z gPCR Array Kite| /|&E A5t S

[
:l:

7l. 2H{E 2ol BPA [ qPCR Array Kito| 71

(1) BPA HE|0f| 2 SIAXNHE (&%, short-term exposure) EC50 5= AH
- OECD Guidelineo| 2HE TS 0|8% SUM2| WH-LA0| Oz}, $4 BPAQ AIsE
2 100ppmOZ 30| BHZo| LA S TR 0|0 et 100% A Y MH3 EC
(Effective Concentration) =& AH™Sl7| /¢, BPA 5= 1.25, 25, 5 10 % 20 ppmof| CHst

=
=5 A%S +Y

- Separation factor 2& M3} [fXAFS Eedt 6740 122 MY

o
= =- T o
=HE0 2142 BPA 5= 2 48A|Zt (short-term exposure)S K 2[5t D, Hd2 U © g

=5IU=

- Total valueE E3ff EHE0| 82!0|= 5&0| 50% ZA%t EC50 /2 109 ppmezE ZANE]
A (A7 2118). o FEXsE EC50 zf=2 BPAO| oot EHE L |TX ol IjEH Bl
gl =M dsk2 20l8l= microarray AEE2 et RNA sample2 FE817| Qo SHEN H
2= 2 O|8L RS



BPA acute toxicity test

\ [
Con 125 25 5 10

ECsp = 10.9 ppm

E

s & v @ @ =
o m e @& @
e o v @ @ =
&
L S )
O R I
o w v @ @ @
a B o oo oo o
34 B

£¢
E.

B
]
elh wlw wla
A . B -
o @l « Jal o o e
P ] -
g &
i3
ol@ ala ola
S -5 - B
o ~fE « e
olm ola o ol
s

]
om

2.1.18 BPA MZ|0f 2lot =HES| RAX|E ECS0 ot 28

(2) BPA Xz|0of [E MAS Mol (Hsk, long-term exposure) EC50 5= A7H
- BPAE 20|12t MU0 SHE= E40| AN ZIHeR =5 2 )
JEA T A= MU SHEY RildS LEHE &= AS. & =i
THEfAZ 22150 ZHECHE HE 10{50], BPAZL Mskz UEH0| FAl
= S8 H3tE EO|=XE 2tESIA OECD (BHMEHNE|), EPA (O|=
%F§E§’8), ASTM (Oj=2Z=Agde]) & UL 28 SoM 85487t

Al

|=|
EZ0o8 =HME SHE (Daphnia magna) EEES 0|2510] B
k=2

o
o T ol_l

22 g%

ox
ot m

>

H

+

]

=
=

Helof 2

= 3 =
ot dAsXMlEs 5857 fIdh FEMHE 208 HIE2E FX
ot X T1=EE 10 ppme 2 MM, separation factor 1.5 X E310] control I BPA 2
29| vehicle@l EtOH &S =&, 7719 A5 MEHSIZS

A& @ 100t2[9] EH 0| AHBE|RIen, BPA Me| = o O] & F&= AAQ| JHN =
Z=7t (long-term exposure) Oj Y ZHF3I0] I gtS 7 4ts)

3
S LB AS(AE 2.1.19)
H

N

- HIZt2 3F SOt HOoteX| Zot 2HES LIEIH. 2 HAS S, vehicdle 222 SHE9
MASEH| G2 FX| Ao, WASZ2 50% HAA7|= BPASl &% 9393 ppmE YA
- O] MAlSXS|& EC50 4f YA| BPA ME|of HE ZHE Lf A 7|5 XMoot 2HE X
X LHBSIE 2AM5H7| 29 microarray Ao L E 552 O|2EAS
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Control EtOH 1.97ppm 2.96ppm 4.44ppm 6.67ppm 10ppm BPA reproduction test
1 126 108 143 142 126 16 59
18000
2 17 163 119 135 129 123 29 16000
3 131 153 128 135 130 119 86 11000
12000
.1 118 168 127 145 130 121 93
— 100.00
5 132 167 185 133 135 120 19 porfemst so00
6 136 147 168 143 149 103 20 s
4000
7 129 149 149 157 108 124 61 2000
8 137 155 111 143 12 119 68 000
Control EOH 197 296 am 667 w0
9 128 150 130 43 toom)
10 % ECso = 9.393 ppm
a8 21.19 BPA XNzZ|of oot 2HEC| MASKME EC50 7f 47
(3) BPA E0| FHAN Z=2 {2t Microarray = 3 24
O LAl O X o o A -~ O = o HE&l o - "
- RFollztstEE BPAO| oot BlE +MEIS SHE W /80X € IjE HaE =050 BPA
= = o o = O X H
£0| 2 2. 0|2 9J3f, AgilentAto]

4x44Ko| A7]9| chipS ALBIOI, 3t Al2 T 44000740 QAR W TES BELIAS
- Microarray &2 2o A|IRE
O ==t AEFACZEE FEE RNAE ALY O0(E 2.1.14), 1-color systemE O|&3d}

O hybridization 1’32 &5t A 0, HO|E 2| £40|= Subio program= ALESIF S

- 4452 7L UHOH 20IT RNA sampleS 0|83t microarray ZTOIAE 28 Of4 i
UHE REKLTL 89774, 2 OlSt2 XMYUHE RHAHE S3OH2 LtEHS

=5A 220 SHYS Wik UHUIMS 28 Oy IEHE SHXI} 13437, 2
B O[5t MLHE KM 1861742 LIENHOD], BPA B0l T2t B2 0| BHE |MA

=0| YB3V = AS 20IstS(&. 21.15 8 H 2.1.16)

H 2114 X8l E MAsXe EC50 5=2| BPA X2|0f o) F=&E =HE2| RNA

Sk Zut
RNA 5= ng/ul 260/280  260/230

Conl 535.8 18 1.38

Con 2 365.3 1.84 1.71

Con 3 387.2 1.85 1.31
SEXSI2EC50 1 113.2 2.01 2.21
EC50 2 129.8 2.05 2.27
EC50 3 95.2 2.05 2.21

MA SRS 2EC50 1 3455 1.78 0.67
EC50 2 4205 1.78 0.97
EC50 3 3446 1.73 0.76
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H 2115 MAIS B} AIRO|A| 24 O|A DN Fo SR 22

measurement ID Fold Change P-Value EST
DM02776_1 4.893633 1.14E-05 ref|NP_647796.1|CG14959CG14959-PA isoformA
ref|YP_745284.1|undecaprenyl-phosphomannose:
DM04737_1 3.930469 7.36E-05 .
proteinmannosyltransferase
DM02776_2 5.570642 6.29E-05 ref|[NP_647796.1|CG14959CG14959-PA, isoformA
ref|YP_745284.1|undecaprenyl-phosphomannose:
DM04737_2 3.297771 2.10E-04 :
proteinmannosyltransferase
DMAG0001S000000
13 6.615903 4.68E-04 #N/A
DMAG00015S000032 Gallus gallus Rad54b (RAD54B) mRNA,
2.728827 0.007848
00 complete cds.
DMAGO0001S000075 [AY119122]gi:21430608RE24790p[Drosophilamel
14.54328 2.44E-05
88 anogaster]
DMO01693_1 2915701 7.42E-04 gb|ABR92405.1|heatshockprotein70
DMAGO00015S000020 Drosophila melanogaster half pint mRNA,
11.09037 1.31E-04
16 complete cds.
CU13619 3.194162 3.55E-04 TIGR(Not annotated)
DM01934_1 160.4162 3.54E-06 ref|XP_975369.1|PREDICTED:similartoCG4702-PA
gb|AAK54282.1|AF081955_1 fatty  acid
DM07197_2 8.108626 4.23E-05 )
9-hydroperoxide lyase
DMAG0001S000040
86 421.1792 2.29E-05 #N/A
DMAG00015000021
87 9.595828 8.18E-05 #N/A
[AE003803]gi:7302804CG10939-PA[Drosophilam
DMAG00015S000087 .
60 5.259269 7.84E-05 elanogaster]>gp:AY047533_1[AY047533]gi:15010
434GH04176p[Drosophilame
Oryzasativa(japonicacultivar-group)genomicDNA
DMAG0001S000038
1 2475925 0.006563 ,chromosome6,PACclone:PO513E02.>gb:AP00545
8_18521940ryzasativa(
DMAG0001S000050 Homo sapiens c¢DNA  FL32731 fis, clone
7.547881 1.82E-05
61 TESTI2001134.
DMAG0001S000093 [AF428097]gi:16226511larvalcuticleproteinprecur
33.13485 1.93E-05 . .
38 sor[Aprionagermari]




H 2116 MAlS I} A|Z0|M 28] O[3} HEUsE =@ QFMA 22

measurement ID Fold Change P-Value EST

ref|[XP_966720.1|PREDICTED:s
DM06426_1 0.111705 4.28E-05 L

imilartoCG6305-PA

ref[NP_779780.1|hypothetical
DMO07040_2 0.044923 2.67E-04 )

proteinPD1587

ref|[XP_966720.1|PREDICTED:s
DM06426_2 0.04476 2.41E-05 .

imilartoCG6305-PA
DM12727_2 0.319803 0.012267 0

ref|XP_624968.1|PREDICTED:s
DMO00594_3 0.202477 5.59E-04 imilartoCG32795-PB,isoform

B

ref|XP_779933.2|PREDICTED:
DM02368_2 0.473196 0.002001

hypotheticalproteinisoforml

DMAG0001S00001692 0.175347 0.003936 #N/A

ref|[XP_001651376.1|hypothet

DMO05884_1 0.125053 4.83E-04 . .
icalproteinAael_AAEL015289

Musmusculusl6daysembryo
headcDNA,RIKENfull-lengthe
DMAG0001S00002980 0.439874 8.95E-05 nrichedlibrary,clone:C130093
EO2product:CTL2PROTEINho
molog

[ AEOO3759]
gi:23180013CG6134-PG
[Drosophila
DMAG0001S00007583 0.168744 3.98E-05 melanogaster]>gpu:AE00375
916 [AE003759]
gi:23180013 CG6134-PG,
isoform G

DM12571_1 0.261573 0.003302 0

Drosophila melanogaster

DMAGO0001S00001994 0.105239 6.39E-04
LP05062 full length cDNA.

ref|XP_624968.1|PREDICTED:s
DM00594_2 0.220555 0.00252 imilartoCG32795-PB,isoform
B

gb|AAC47544 1|

DM01561_3 0.2105 3.00E-04 .
hemoglobin

ref{XP_624968 1|PREDICTED:s
DM00594_1 0.174842 5.60E-04 imilartoCG32795-PB,isoform
B

gb|AAC47544 1|

DMO01561_2 0.354474 0.001224 .
hemoglobin

Drosophilamelanogasterchro
mosome2R,completesequen
DMAG0001S00005146 0.168951 3.69E-04 ce.>gb:AE003822_1226256D
rosophilamelanogasterchro
mosome2R,sec

* Ol AL 20 500078 FHA7F MEH EAS
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BPA-focused chip2
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g

DNA chipO|2}

Z gPCR Array Kit HZf0of QU0 7|20| &&=

o

Reproduction

2fold down

539

0.001

Fa\du-almr-! 1436734407
1436

Total genes -

16 XA x4 x2 x

1664 X132 x

Acute

3204

3204134407

Total genes -

=
=

2.1.20 Microarray

a3

BPA-focused array chip A%t
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P-Valui

0.0001

0.001

I R -
2 fold down,"
626 . -

ISH=}

HH

0.0001

0,001

X1U20F B0 THIFHIB0A 130 WA XY 32 w4 N8 B3 2ebde] 22BN ORINAE
Fold Changs

Total genes - 993

99311621

U DT DS PR A0 1 Tl w2

ndf r1Bad2 R4 0 EISESI N 02
Fold Change
10200 1621

Total genes - 1020

18 2121 BPA ttg =4S Sl MZet BPA-focused array chip 235

- ESH BPA E0| HHO|R Ot =3t=0H A0 microarray 2M0|AM ahXUHE FHEXEO]
T+ MEfAS SHE =0t ofL2t CHE BOIME YOiotE FTX FAMEE 7HK|=X| 2Qlste
A2 HO|R O 2EE MES=0 sttt ®ESIol Q7 (Homo sapiens) w7 Xteto|
FAHS S SIS

- O Z4h, 7t Bol ub XN WA E RTX; 80074 |FAHAE O A QIZtel TR &
AHEE LIEHE 2HE |8 15712 2AIEAS

- 0|2{3t SMAIES BPA E0| HIO|Q OFHEM O|2E £ /o0, qPCR Array Kit H|Zto|
HYUCE MEE = US A2 Tt

H 2.1.17 Sequence alignmentZ

Soll eIzt FHAt FAFES M= REA

mun

measureme | F o 1 d Sequence alignment (homo
P—Value EST .
nt 1D Change sapiens)
Homo sapiens hydroxysteroid
DM03349_3 7.587016 0.001003 ref|XP_001354528.1|GA12987-PA dehydrogenase like 1 (HSDL1), transcript
variant 2, mRNA
DM06936_1 ref|ZP_02249515.1virulencefactormcefamilyprot | Homo sapiens collagen, type I, alpha 1
2.895585 6.75E-05 . X .
ein (COL2A1), transcript variant 1, mRNA
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DMO03658_2 Homo sapiens transmembrane protease,

10.39442 2.31E-05 ref|XP_392038.3|PREDICTED:similartoCG4998-PA X
serine 6 (TMPRSS6), mRNA
DM13179_1 PREDICTED: hypothetical protein [Nasonia | Homo sapiens chromosome 14 genomic
6.094955 0.004291 . . . .
vitripennis] contig, GRCh37.p10 Primary Assembly
DM09010_1 Homo sapiens chromosome 13 genomic
19.953 8.02E-06 #N/A
scaffold, alternate assembly CHM1_1.0
ref|XP_001643422.1] hypothetical protein | Homo sapiens chromosome 16 genomic
DM07020_2 6.799643 7.98E-05

Kpol_1042p25 scaffold, alternate assembly CHM1_1.0

Homo sapiens chromosome 6 genomic
DM07936_1 154357 1.53E-06 #N/A scaffold,  alternate  assembly  HuRef
SCAF_1103279188350

Homo sapiens ribosomal protein, large,

DM06691_2 0.061366 2.85E-05 #N/A
P2 (RPLP2), mRNA

Homo sapiens chromosome 2 genomic
DMO04535_1 0.056909 1.55E-04 ref|XP_753075.1|FYVEdomainprotein,putative scaffold,  alternate  assembly  HuRef
SCAF_1103279188347:1-5351923

Drosophilamelanogasterchromosome2R,comple

DMAG0001S0 . Homo sapiens ribosomal protein L11
0.001457 2.53E-04 tesequence.>gb:AE003796_1224926Drosophila i i
0002685 (RPL11), transcript variant 2, mRNA
melanogasterchromosome2R,sec

Homo sapiens family with sequence
DM06687_2 0.030696 3.12E-04 ref[NP_001075434.1|receptorforeggjellyprotein similarity 48, member Bl (FAMA48B1),

mRNA

- Homo  sapiens carboxypeptidase A2

DM01876_1 0.295257 5.95E-04 ref|XP_968597.1|PREDICTED:similartoCG8560-PA

(pancreatic) (CPA2), mRNA

Homo sapiens chromosome 4 genomic
DM02274_2 0.04473 5.85E-05 ref[XP_001659464.1| cuticle protein, putative scaffold, alternate  assembly  HuRef
SCAF_1103279188096

ref|XP_001514905.1|PREDICTED:similartoalpha2t | Homo sapiens collagen, type I, alpha 1

DMO04265_1 0.033033 1.60E-04 R
ypelVcollagenpreproprotein (COL1AL), mRNA
DM02979 1 0.065164 215E-04 ref|XP_001656600.1] pupal cuticle protein | Homo sapiens chromosome 1 genomic
- ’ o 78E, putative scaffold, alternate assembly CHM1_1.0
(6) Pathway 242 E3t BPA S0| SHTHH HI0|Q O L2
- Microarray@t 22 Sd78HN 7|g€S Sot0] ==& REUXAS UM W HZ7ILISZS Ol5ist=
A2 HO|R 0 H=E ot=0 AQ 0j* 2. 0|F M= 7IEL 2SS Z=AGIL
AMSHY 7| Eo| ANS1e| = dd Ao MEEO| RIS M2t
- YN EHE ZEO OidiM= pathway DBZF =HE RO UX| eBz, 2 AFLM= 7|ES
IZts Y22 of A7ANE EfZ oY, MEE SHE REXES 4= ditds YotE
1K} pathway 242 +HSIAZ. 2 22 pathway studio programO| AR LIRS
- MEE BHE QWX 5 I REMY RANS FIXIE 157 putative RTXLS| QIZHY
o

- 1 Z3}, cell process?} disease Zt#H pathwayZ LIHF0| 22 [If e SHMAIS0| CHYst
cell process@t disease pathwaydf &t0jstn JAS Zdol2t =™ T = UAR/UZ. Cell process £HE
pathwayO| A= MHEHEZl homo sapiens®| putative S XAt=0| cell migration, contraction, cell
proliferationd 2t0st1 UAS S =0lE 4= A/AS(AE 2.1.22)

- E3t disease pathwayOA= MBEl QMXIS0| ischemia, cancer, atherosclerosis@t 2H& |
O UASS &olg = YRS, 0| Z0| cell process?t disease pathwayt &=l 217t SH
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A 109 REASO0] IA 205t Ags =e = AYSAE 21.22). ol2st FHX}
o
=}

$ETES ENVIHaz-Daphnia qPCR Array KitH|Zte 9I3t

oo
= Ol'g'El =)
@y otz ST
MY SR
bt
Cell Process - -
« ) Protein 27 o |
[ Disease contraction Cancer
== Regulation

-a= Expression

Homo sapiens putative
REA FET

« COL1A1

+ COoL2Al fadng Disease
. TMPRSSE Cell process n

- PRLIL @
- CcPA2

- RPLP2
- MFSD7
- IL17A
- RUNX2
- VEGFA
- SPATS1

08 2122 SR QA FIIMY RIS Q17 XSO cell process
Q} disease Zt#H pathway

- BPA= U EH|A WZEE T StLEEMN, QIZHATH OfL 2t MEfA o] MEo|A W2H[A &

OHE REdte A2 YoM US. M2tM 2 AFM= AFM MEE BPA ot =40 20

St FAARE LHEH[A 23 Yo 3A 2A0st= EHE 45 FHAES0| WEH(A 2

o] A EE =H0I5IAUZ

- 1 ZAa, s = QWA = 2719 E0| SMAIZE (COL2A1, TMPRSSS)7F L&A 2t

U pathway@l ZEHO| Q= Ho=Z ZQIE|QS. 1 & COL2Al: type2 collagen &0 QU
0 =

oF 74 X4 9,[%. 2 pathway M2 E3j| Insulin, PRL, IGF1
Il endocrine 2H st 2EH0| USS oIS
- NusiE SFMAISE = 3ZF (COLIAL RPL1L, CPA2)O| LHEH|H E1} B 0{Qs ZHo
2 ZoIg|92. E3|, COL1IAl= PTH, GH1, POMC pathwayZE Oj7§2 =

2 gog 4 A9ls (A7 21.23)

- O[ME U=H|A &3 ZE pathwayd| 20{st= RTEXS2 BPAQl 59 A70 AN S8
ot HIO| OtH ZHEHI} 2 4o Z TEHE| ENVIHaz-Daphnia gPCR Array Kit X|&tS 2t &
A A Ao Mg A= 2A A2z 0|8 AY
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* =2 pathway

o
TT
Hi& ©
EC)l_:i T

Rl

Cell Process

) Protein
[C] Disease

== Regulation

== Expression

Homo sapiens putative
REA =ET

+ COL1A1
+ COL2A1
+ TMPRSS6
* PRL11

+ CPAZ

gl 21.23 LHEH|A EY pathwayQt ZEHE EHE QAY7|MEE 7HE homo spiens
putative S™MX} = HF

(7) ENVIHaz-Daphnia gPCR Array Kit H2ts 2ot ME= FHE SH™X=2| primer validation

- 2HE2 =AM YEAE UHSte 59 B7F Al RE22M, OECDUME =9 SES E715H7|

et A =M YEIT 22 MAISIR Al MMz B2 M YEA 54 A0 Ol 0|8
= A2fLt ZZ7X]| O|RO0X|2 Rl A7E2 UREE =9 S22 M2| Al HEL= dEf=

o2t Zote|0fq A2 D OFAZMK| =B{EL| EAr HAHLIFO| tiet 4= A2l @IS 1 Olg=

OFXIIHA| EHEL| FTAL It M2 =E0M AKX 7|

- = IF0ME BES Y2z o dZld A= gPCR Aray Ki MZ= fls SHE FTAL|

primer validationg ZIRHSIAS

- BAP LZ0| O3 Waizo| HBEl 40F0| 2HE QMKIO| TS PCR primer designdtd, 1
.l

- 1 A1t 4052 |EXt0| Ch$ primer set &, 28F2| primer set BH0| agarose gel A0IN SH
RUKE E0|XHoz FESI= oz HQXJAZ (AR 2124). Ol E HEME =g =+
AUAAS (& 2118 Y H 2119

- ESh SHIEO| reference RTALE= Z[Z0| L2 ZH|E2| house keeping genel| gRT-PCRE
Aot =22 HIECE RTXE ML validation HRE TIWSHAUZ

- O|Atat Zt0| BPA £0| EHIE QXS9O primerZ MA Z/XZ validation 8}, 0|S2 BPA
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XSl primer&2 ENVIHaz-Daphnia

o
T

A =d A0 €2l olg E
gPCR Array KitH|20f At E|

=
T'__

o

!
i
!
|
|
|
i
|
|
|
1
!
1
1
|
|

O| primerZ} EZ
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H 2118 M4

= WS R primere| EHU &

IS |- =IL -II:i k=13e)
l Sample I Sample
# Gene l Ct curve Tmpeak # Gene I Ct curve Tmpeak
1 1-Contig1310 14 14-Contig3081
4 4-Contig1715 17 17-Contig4000
5 5-Contig1757

18 18-Contig4086
6 6-Contig1983 19 19-Contig4119
8 8-Contig2183 20 20-Contig236

10 10-Contig2544 21 21-Contig1013
11 11-Contig2545 22 22-Contig1275
12 12-Contig2659 23 23-Contig 1300
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H MEH = H:| = 1 O| |- O X |. =1L -I H 5}lo
H 2119 MYHEZ EHE primerQ| EHZ QMK SE HE =0l
Sample Sample
# Gene Ct curve Tmpeak # Gene Ct curve Tmpeak
28 28-Contig2685 36 36-Contig4975
29 29-Contig3762 38 38-Contig5172
30 30-Contig3863 39 39-Contig529
31 31-Contig3967 40 40-Contig777
32 32-Contig4572 41 reference-1
3 33-Contigd634 42 reference-2
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=] ot4
715t HAELcZ #elstr| fIsiMe dEekE 7|=0| %‘R&

- £9|, BPAE QI7to| M=EF0| BO| 2f E0ULD A HHEEM A HEfHE A
St= WWEH[AZO 22 & oStLte. a2l oxf IWoM= =4 JdEefAel 22 =7|0 o
5t EI7Mte 7|0 25

- O|3st =M MEfA 5d2 o= E7t 7t FEE 71E MMEE YsiMe 5 Rzt
StER0 E0|H2z Hoikle =AM YT FUAES MELe A2 1 52

- 2 AF0ME BPA E0|H22 UH k= |FHALE qRT-PCRE Sof MESLA} SIAS

- XF |FTA U0 HAM, primer ASES S SatE 28F2| |FTXHE0| BPA-focused
microarray A2 Zutet St U HIIE HO[=X =Ql8t7| {8 gqRT-PCRE +=HSIAUZ

- 1 Za 2874°] FHXE FOIA 15749 K™ X}ZL microarray A3 Zntet soh &l Ij
HE2 EOFRUS. O 5 L0 SItE| MXHs 107}, 2sizko| b= |8 5702
SHOIE|AS(A 7 2.1.25)

- AE MEE 15709 RAXA SO0M 5742l FH

pathway 4014 L12HI% T¥at Beisof e

- AF MEE QEXES pathway EME S HO|R O 22, primer #Z A7
H % _jli

GRT-PCRE S8 wIjH #Z2 = E

X} (contig-1983, 1715, 1757, 3761, 529)&

|
dEtdoz  SFAZ FEXANS0H, O

ENVIHaz-Daphnia qPCR Array Kit0]| EA{SIUS

15 4 mCon
WEPA
1 4
N I l
r(" e .
&

- 2 AF0A ISt aXt S g
chipg 0|23 YO{Xl SMAEE primer validation, pathway 241, qRT-PCR 2 Hsf H3}

Fold change

[=]

PCR Array Kite= 96-well platedf| Fdliztet=%-focused array
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b ABE QUAES MU0l 0|8 SBAIZ 4 Ut pimers 0]2] HE| s walol
Kit

- d% PCRYt Z2 JEZIE2 [Fofzist2d0 =E SHE2| RNAE FE50] reverse
transcription0j| 2|3 cDNAZ B, Master Mix2} &4 96-well plate0f| sampleg E0{ PCR Ht
82 UHAZASEMN, FTAS] YWaiZ0| HatE Aas 2Ae = US

- 0|24t Kito] ™2 M 29| sample (RIZA, Sensitivity)2E 52 £0|4 (Specificity)dt H
gtds 7= HOIHE 25 &+ AW, 96-well plateE 0|83 Ol HHHOAN =Lt &
A AME 7tsst7| W20 20| 80|gh = A0 Off et FXI5t= A[Zto] &2
FE|7| WO TH AlZE Lo Bt=XQl Alds Soi 2det At (Xfeld, Reproducibility)E &
= 7 A, RE=E Zd % d¥E sAH 24 = Ubk= EHO| U=

- 2 A0 JNEE AME2 orgfel EHE FTAL 1650 CHSE primer setO] HXNE|O{H
A0l 2 PCRE Sl 16742 RTEASES &84 24 = U= 96 well plate @A{0[0{, 27}
of MES 3¢ vtE & £+ UA=E A EHAS(AE 2.1.26)

- 2 AFE Eo| X|AE ENVIHaz-Daphnia gPCR Array Kit2 BPAS| =0 2 A ZMEfA
S 70 o=t HotE = Ues HMELE {FE5HA 0|8E + U2 AO|2t Y4,
Ltot7} CtE wmoliztatE2el 7] o5 & It £ U= MHE Lo A0 =40| E|= &

T A

- Zat=0l2t &

96 well plate @ Al 2] gPCR panel kit A| &t

25T SHE |8 A=2] primer sequence

85 Gene Symbals

Product size+

Forward primer sequence:

Reverse primer sequence:

. Comigl310-

o Contig1 983

.+ Contig2183+

. Comigl3dds

. Contigd119-

7.1 Contigl715+

. Comtigl 757+

. Contig2545.
10 Contigdls6-
11 Contig4236-
12 Contig3762s
13, Contig529
14 Contig?77s
15, Contigd975+

16+ Reference «

1
2
3
4
5. Contig2639
&
=
8
2

128+
136+
1184
1104
1324
1344
126+
1434
126+

121

126+

125+

1474

2l 21.26 AZEl primerE 0|23t 96 well plate

CGACGAT, G+
CTCCTCOGCAGACATAAA «

CCTGTTCCGGATGTTAGA
CGACCTCTTCCGATACTT
CCAACAGAACCCGAGAAA +
CTGAGACCAACGAAATAGC
GACCAACACACCAACATC »
GAGGTTAACTTGCATOGTC «
ACTCCACCTGCTAACTTC «
TGACCTCAACTGGGTTAC «
TACTTGCAACACAGATTGG «
COGTTCATGTTGCTGTTA
TGTTGGATTACGCTGATTG «

74 CGGAGTCGTTTCTICTCT »
116«
714

GAAACCAACCTGGCTTAC +

CCACACTGTCCCCATTTATGAAS

GCTTCGTGTCATCTCTAAC » |/

CGAAACCCACAAGGAATC «
GOGATTGGCATGGATTAG «

CGTAGTAGGTGACATCGT »
GGCTAAACAGGCCGAATA «

GACTCCAGAATCAGCTTTG @
GETCGTGAAATAGAAACCE »

TGCATTGCOCTAGTGGATA «
CAGCTCAGGTTATCCCTT »
GCTTOCGGCATAAGGATTG +

GTAGCTTGAACCACTGAAG < |~

AGCAGGGAAGTCATACTC -
CATCGAAGTTGCGGTTAG »
GTGTCCTGGATGGATCTT +

GACCTCGATGTTGGATTAAG +

CGCGACCAGCCAAATCCS

_77_

1-16 genes Panel layout

2 4 5 & 7 8 10 | 11 | 12
9 9 9 9 i 9
10 10 10 10 10 10
11 11 11 11 11 11

1z 1z 1z 12 12

13

13

13

13

13

13

14

14

14

14

14

14

15

15

15

15

15

15

IT{ | m OO mf 1
ea| | on| enf g || raf e
=]

EETry

ea| ~| enf el d=f o] ra] o

s
e

ol | o] en| g wa|ral e

EZTr
e

ol | o] en| g wa|ral e

EZTr
e

Cal | || g o haf | o

T

ol | o] en| g wa|ral e

E

&Alo| gPCR panael kit &|Z}



L}. XtH}SAL2] 2RO BPA L2 qPCR Array Kito] 71t
(1) BPA i% A

- 2O FO| LCso (Oryzias latipes, 7.6 ppm)E 12{8t0, 0|2 1/100 QI 76 ppbE & =&

- XfoéMﬂl DHEol MHZ &8IV fItH, &2 ol =HDf Bl ZANAM SAO

- H|0|5’1 @ Dol st B+E 22 2 LY E1, B3tE X 67HH0M 1H El =2 KHHEESA}
O

[ = S
2| 374HE 2O 48A|7t SOt =X|2h BPAE SilE S0 HE=E HIISIO XHEEAIE|E ==
Ald. BPAE H7ISHA| @2 it E==0fA HiYSh XtHISAIEZ|E 2222 0|8

(2) RNA M= 3! cDNA gtd

- BE AL 2, 4 OF9 XHSAREIZREH HE2 HESIO RNAE FE, M (OE

2.1.27)

- YRl RNAE FHo=z DNAS 4%

1 2 3 4

4000 — = 4000
2000 — — = 2000
1000 — S— = 1000
SO0 — e— = S00
200 — — =200
25— e

a2l 2127 2tez2EHEE == d X
XtetSAL2] RNA. 1, o= CiEZ; 2
LED 3 Y UED B 54

(3) Microarray A3 Zut 3 XS =20t g

- St B ZHO0|M BPAO| ESH 0|72l 7S HESIY microarray HEE FAS(DE
17). Microarray A&0l= HARXY 2| 7f2El HazChem Fish Array ver. 02€ 0|85 S.
HazChem Fish Array ver. 02= XIMCHEIA 7|7 LAIE Ol A2 T =l KpHESALZ| ZF 7|8
O QA== E et cDNA microarrayZ2M, & 24587l SM™XIE EXstL UL, Ol &
MXt=2 Eurkaryotic Orthologous Group(KOG)0f| 9Id)f 7|s¥HZ 256tH ® 212011 &3
# 2.1.20 HazChem Fish Array ver. 020f B LU= FHA=E2| 7|s™ &5

Code Description NO.
Information storage J Translation, ribosomal structure and biogenesis 188
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A RNA processing and modification 56
. K Transcription 44
and processing L Replication, recombination and repair 8
B Chromatin structure and dynamics 9
5 Cell cycle control, cell division, chromosome 50
partitioning
\Y Defense mechanisms 68
T Signal transduction mechanisms 269
M Cell wall/membrane/envelope biogenesis 10
Cellular  processes N Cell motility 4
and signaling YA Cytoskeleton 68
W Extracellular structures 14
U Intracellular trafficking, secretion, and vesicular a4
transport
o Posttranslational modification, protein turnover, 213
chaperones
C Energy production and conversion 135
G Carbohydrate transport and metabolism 98
E Amino acid transport and metabolism 84
F Nucleotide transport and metabolism 36
Metabolism H Coenzyme transport and metabolism 7
I Lipid transport and metabolism 136
P Inorganic ion transport and metabolism 78
Secondary metabolites biosynthesis, transport
Q . 99
and catabolism
, R General function prediction only 187
Poorly characterized -
S Function unknown 553
TOTAL 2458

* Information storage and processing: J, Translation, ribosomal structure and biogenesis; A, RNA
processing and modification; K, Transcription; L, Replication, recombination and repair; B, Chromatin
structure and dynamics

Cellular processes and signaling: D, Cell cycle control, cell division, chromosome partitioning; Y,
Nuclear structure; 'V, Defense mechanisms; T, Signal transduction mechanisms; M, Cell
wall/membrane/envelope biogenesis; N, Cell motility; Z, Cytoskeleton; W, Extracellular structures; U,
Intracellular trafficking, secretion, and vesicular transport

Metabolism: C, Energy production and conversion; G, Carbohydrate transport and metabolism; E,
Amino acid transport and metabolism; F, Nucleotide transport and metabolism; H, Coenzyme
transport and metabolism; I, Lipid transport and metabolism; P, Inorganic ion transport and
metabolism; Q, Secondary metabolites biosynthesis, transport and catabolism

Poorly characterized: R, General function prediction only; S, Function unknown

- o XA BPA =B0| O3 QXL WHY HS 28] MY 2, F 17559 RHX
410 HoHEIYOBIQE 2128, ofF 98F| RAK WOl FAEUDE 2121), 7750
QU YHO| YAE 2122)5E HOR LiEt
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LrLAL ]

Bisphenol A _

| 301 00303-BRA

2.1.28 8lj4=2} S5 ZZHOAM BPAY =3t
0|23t &t ApSHHA L Z20p.

SW, sl FW 4

M

mo om

- Bl RAOM SQEX wsEF0| ZISt= 98Z°o| {MA= Information storage and
processing 13%& (13%), Cellular processes and signaling 25& (26%), Metabolism 19 &
(19%), LIHX| 415 Poorly characterized (42%)2 F2E (OAg 2.1.29)

- E3SE EFS 2RO 7*/\0}'— 7752| Q™ Xt= Information storage and processing 4% (5%),
Cellular processes and signaling 17& (22%), Metabolism 30 & (38%), LIHX| 2652 Poorly
characterized 27%)2 F&%= (A2 2.1.30)

H 2121 8j4 ZZ0|A BPA =Z0| of¢f LHo| Z7tE MK 22
KOG code Description Fold change
Information storage and processing

J 60S acidic ribosomal protein P1 2.06

J 60S ribosomal protein L30 221

] Anoplopoma fimbria clone afim-evh-011-096 60S acidic  ribosomal 3.00
protein PO putative mRNA, complete cds :

] Anoplopoma fimbria clone afim-evh-512-370 40S ribosomal 296
protein S20 putative mRNA, complete cds :

] Anoplopoma fimbria clone afim-evh-530-251 40S ribosomal 356
protein S18 putative mRNA, complete cds :

] Oryzias latipes Gb mRNA for adult alpha-type globin, complete 241
cds :

J Oryzias latipes Gb mRNA for adult beta-type globin, complete cds 271

J Monodelphis domestica similar to eukaryotic translation initiation 212
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factor 4 gamma, 1, (LOC100031723), mRNA

J ribosomal protein L34b 2.36

J ribosomal protein L5 2.04

J ribosomal protein S3 2.18

J Salmo salar clone HM6_0617 ribosomal protein L13a  (rpl13a) 223
mRNA, partial cds )

K Osmerus mordax clone omor-eva-507-075 Transcription initiation 206
factor IIA gamma chain putative mRNA, complete cds :

Cellular processes and signaling

Oryzias latipes translationally-controlled tumor  protein mRNA, 214
complete cds )
Paralichthys olivaceus mRNA for elastase 2 precursor, partial cds 2.05

T Calcium binding protein P22 2.83
Danio rerio GTPase activating protein (SH3 domain) binding

T protein 1, mRNA (cDNA clone MGC:77195 IMAGE:6961904), 2.18
complete cds

T Danio rerio si:dkey-233p4.1 (si:dkey-233p4.1), mRNA 239

T Danio rerio suppressor of yptl, mRNA (cDNA clone 231
IMAGE:5604350) '

T Danio rerio transient receptor potential cation channel, subfamily 295
M, member 7 (trpm7), mRNA )

T Lates calcarifer leukocyte cell-derived chemotaxin 2 mRNA, 403
complete cds :

T Oryzias latipes ZPC domain containing protein 1 mRNA, complete 274
cds :

T Pseudosciaena crocea mRNA for chemotaxin (lect2 gene) 5.84
Salmo salar Iron-responsive element-binding protein 1 (irebl),

T 2.30
mRNA

Z Danio rerio plastin 3 (T isoform) (pls3), mRNA 2.21

z Lytechinus pictus cytoskeletal actin mRNA, complete cds 6.67

z Scleronephthya gracillimum beta-actin mRNA, complete cds 4.39

0 Antrodia camphorata partial mnsod gene for manganese 241
superoxide dismutase, exons 1-3, strain B85 :

(0] Danio rerio inter-alpha (globulin) inhibitor H2  (itih2), mRNA 2.95

0 Danio rerio inter-alpha (globulin) inhibitor H2, mRNA  (cDNA clone 218
MGC:56119 IMAGE:5411593), complete cds :

0 Homo sapiens ring finger protein 141, mRNA (cDNA clone 239
MGC:8715 IMAGE:3883540), complete cds :
Oryzias dancena PSMB8 gene for proteasome subunit, beta  type

@) 8, mature proteasome subunit, beta type 8, complete cds, isolate: 2.09
Odan-11

@) Oryzias latipes Orla C3-1 mRNA, complete cds 201
Oryzias latipes wap65 gene for

@) warm-temperature-acclimation-related-65, complete cds, clone:BAC 2.04
182024
Oryzias latipes warm-temperature-acclimation-related-65
kDa-protein-like-protein (wap65-like), mRNA

@) >@i|21321105|dbj|AB075199.1]  Oryzias latipes wap65 mRNA for 247
warm-temperature-acclimation-related-65  kDa-protein-like-protein,
complete cds

o Solea senegalensis GSTR mRNA for glutathione S transferase 8.20
Rho-class, complete cds :

@) warm-temperature-acclimation-related-65 kDa-protein 2.50

@) warm-temperature-acclimation-related-65  kDa-protein-like-protein 2.21
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Metabolism

Danio rerio ATPase, H+ transporting, V1 subunit F  (atp6vlf),

C MRNA 2.09
C Oryzias latipes mitochondrial DNA, complete genome, isolate: SOK 2.27
G P.platessa mRNA for alpha-microglobulin/HI-30 precursor 2.29
G Salmo salar Eukaryotic peptide chain release factor  GTP-binding 245
subunit ERF3B (erf3b), mRNA :
Paralichthys olivaceus ornithine decarboxylase antizyme large
E isoform ORF1 and ornithine decarboxylase antizyme large isoform 4.06
MRNA, complete cds
E PREDICTED: Danio rerio similar to proline rich 12 (LOC557848), 26
MRNA :
F Salmo salar clone ssal-rgf-502-142 Integrin beta-2  precursor 266
putative mRNA, complete cds ’
I Clqg-like adipose specific protein 219
I Danio rerio succinate-CoA ligase, GDP-forming, alpha  subunit, 251
MRNA (cDNA clone MGC:92738 IMAGE:7079596), complete cds :
I Dicentrarchus labrax HMG-CoA reductase mRNA, complete cds 3.32
I Oryzias latipes HMG CoA-reductase (HMG-CoA) mRNA, partial cds 2.82
I Platichthys flesus mRNA for apolipoprotein Al precursor (apoal 200
gene), clone PfIL002d09 '
I Salvelinus fontinalis C1lg-like adipose specific protein  mRNA, 294
complete cds :
P Oryzias latipes transferrin (LOC100144362), mRNA 2.30
Q ceruloplasmin 2.87
Q ceruloplasmin [EC:1.16.3.1]; KO0522 ferroxidase 2.85
Q Danio rerio choline kinase alpha (chka), mRNA 2.25
Q Fundulus heteroclitus TBT-binding protein mRNA, partial  cds 2.27
Q Homo sapiens CCR4 carbon catabolite repression 4-like  (S. 293
cerevisiae) (CCRN4L), mRNA :
Poorly characterized
R alanine-glyoxylate aminotransferase 2-like 1 2.90
R Homo sapiens RNA binding motif protein 16, mRNA (cDNA  clone 217
IMAGE:5532382), partial cds :
R Larimichthys crocea complement factor B/C2-B mRNA,  partial cds 8.92
R Liver hepcidin propeptide 2213
R Oryzias javanicus choriogenin L mRNA, complete cds 2.56
R Oryzias latipes c-type lysozyme mRNA, complete cds 2.27
R Oryzias latipes vitellogenin 1 (ol-vitl), mRNA 3.18
R Oryzias latipes vitellogenin II (vit-6), mMRNA 2.04
R Pagrus major hepcidin-like precursor, mRNA, complete cds 3.23
R Salmo salar Transmembrane protein 85 (tmm85), mRNA 5.53
S A 09 2.24
S A05-1 221
S D10-1 3.17
S F08-2 2.00
S F12-1 2.19
S G04-2 2.24
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S Gallus gallus KIAAO776 (KIAAO776), mRNA 2.96
S Gasterosteus aculeatus clone CGX09-H04 mRNA sequence 2.09
S Gasterosteus aculeatus clone CNB93-A10 mRNA sequence 5.82
S Homo sapiens oculospanin (OCSP) mRNA, complete cds 241
S Lithognathus mormyrus clone Imos2p05g07 mRNA sequence 4.68
S Oncorhynchus mykiss clone B32 VHSV-induced protein  mRNA, 201
completecds :
S Oryzias latipes suppressor of cytokine signaling 5  (socs5), mRNA 2.06
S PREDICTED: Danio rerio hypothetical protein LOC792028 230
(LOC792028),MRNA '
S PREDICTED: Danio rerio similar to centaurin, gamma 2 255
(LOC100148154), mRNA '
S PREDICTED: Danio rerio similar to GRAM domain  containing 3 439
(LOC100151109), mRNA '
S PREDICTED: Macaca mulatta similar to TRAF-binding  protein 307
(LOC697541), mRNA '
S PREDICTED: Taeniopygia guttata hypothetical protein 295
LOC100223246 (LOC100223246), partial mRNA :
S Sparus aurata contig 33 unknown mRNA 219
S Tetraodon nigroviridis full-length cDNA 2.03
S Tetraodon nigroviridis full-length cDNA 2.03
S Tetraodon nigroviridis full-length cDNA 2.08
S Tetraodon nigroviridis full-length cDNA 2.14
S Tetraodon nigroviridis full-length ¢cDNA 241
S Tetraodon nigroviridis full-length cDNA 244
S Tetraodon nigroviridis full-length cDNA 248
S Tetraodon nigroviridis full-length ¢cDNA 3.02
S Tetraodon nigroviridis full-length cDNA 3.20
S Tetraodon nigroviridis full-length cDNA 437
S Tetraodon nigroviridis full-length ¢cDNA 5.14
S Zebrafish DNA sequence from clone DKEY-109C12 in linkage 395

group 7, complete sequence
* Information storage and processing: J, Translation, ribosomal structure and biogenesis; A, RNA
processing and modification; K, Transcription; L, Replication, recombination and repair; B, Chromatin
structure and dynamics

Cellular processes and signaling: D, Cell cycle control, cell division, chromosome partitioning; Y,
Nuclear structure; V, Defense mechanisms; T, Signal transduction mechanisms; M, Cell
wall/membrane/envelope biogenesis; N, Cell motility; Z, Cytoskeleton; W, Extracellular structures; U,
Intracellular trafficking, secretion, and vesicular transport

Metabolism: C, Energy production and conversion; G, Carbohydrate transport and metabolism; E,
Amino acid transport and metabolism; F, Nucleotide transport and metabolism; H, Coenzyme
transport and metabolism; I Lipid transport and metabolism; P, Inorganic ion transport and
metabolism; Q, Secondary metabolites biosynthesis, transport and catabolism

Poorly characterized: R, General function prediction only; S, Function unknown
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32%
Cellular processes
and signaling
26%
R
10%

38 2129 &5 =A0|A BPAO| =& O] HRHEO|

o
IsE 2F A W=/ B A

H 2122 84 T BPA =Z0f ofs Lo YA LMK 22

KOG code  Description Fold change
Information storage and processing

] eukaryotic translation initiation factor 3, subunit 6 interacting 048
protein ’

J rpL14 protein 0.45

J Siniperca chuatsi clone C457 60S ribosomal protein L30 mRNA, 0.45
complete cds )

L synovial sarcoma translocation 0.23

Cellular processes and signaling

D basigin 0.43
Vv Danio rerio macrophage stimulating 1 (hepatocyte growth 046
factor-like) (mstl), mRNA :
Vv cOdnscorhynchus mykiss genes, MHC class I b region, complete 047
Vv Oncorhynchus mykiss leukocyte elastase inhibitor 0.24
(LOC100136251), mRNA ‘
Paralichthys olivaceus mRNA for complement component C8
v beta, complete cds 040
T Oryzias dancena retinoid X receptor beta (RXRB) gene, partial 043
cds ’
T Oryzias latipes OIPGRMC1 mRNA for progestin receptor 043
membrane component 1, partial cds :
T Oryzias latipes plasminogen (plg), mRNA 047
T Salmo salar T-complex protein 1 subunit gamma (tcpg), mMRNA 0.49
Oncorhynchus mykiss simple type II keratin K8b (S2)  (krt79),
z 0.48
mMRNA
z Pongo abelii tropomyosin 3 (TPM3), mRNA 0.46
Z Salmo salar Actin-related protein 8 (arp8), mRNA 048
(@] Danio rerio nardilysin (N-arginine dibasic convertase)  (nrdl), 0.21
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MRNA

@) glutathione S-transferase 041
@) lon peptidase 2, peroxisomal (lonp2) 043
@) Perca flavescens alpha-2-macroglobulin mRNA, partial  cds 0.48
@) similar to complement C3 precursor alpha chain 041
Metabolism
C atp6bvlel; ATPase, H+ transporting, lysosomal, V1  subunit E 047
isoform 1 :
C Cytochrome oxidase subunit I 0.32
C Danio rerio butyrobetaine (gamma), 2-oxoglutarate  dioxygenase 040
1 (gamma-butyrobetaine hydroxylase) (bbox1), mRNA ’
C glycerol-3-phosphate dehydrogenase (GPDH) 0.44
C Monotaxis grandoculis mitochondrial DNA, complete and 048
partial sequence :
C Osmerus mordax clone omor-rgc-511-315  Glycerol-3-phosphate 017
dehydrogenase, cytoplasmic putative mRNA, complete cds )
G phosphoglucomutase 1 0.45
G PREDICTED: Danio rerio novel protein similar to  glutaminase 037
(gls) (LOC100006303), mRNA ’
E chymotrypsinogen 2-like protein 0.24
E Danio rerio dimethylglycine dehydrogenase, mRNA (cDNA 049
clone IMAGE:8776474), partial cds )
E Danio rerio tryptophan 2,3-dioxygenase, mRNA (cDNA  clone 048
MGC:171678 IMAGE:7898617), complete cds )
E glutamate dehydrogenase 1b 0.50
E glutamate oxaloacetate transaminase 2 0.46
E phenylalanine hydroxylase 047
E Takifugu rubripes phenylalanine hydroxylase (PAH), mRNA 0.47
E Xenopus tropicalis hpd protein (hpd), mRNA 0.45
I lipoprotein lipase 0.49
I Morone saxatilis clone apoal_3 apolipoprotein A-I  (ApoAl) 043
mMRNA, partial cds ’
I Oreochromis mossambicus 14 kDa apolipoprotein-like ~ mRNA, 045
partial sequence :
I PREDICTED: Danio rerio similar to Clg-like adipose  specific 022
protein (LOC793037), mRNA :
I Rachycentron canadum delta-6 fatty acyl desaturase (fadsd6) 022
MRNA, complete cds ’
I retinol binding protein 4 0.37
I SEC14L2; SEC14-like 2 0.26
P catalase 041
P Oplegnathus fasciatus catalase mRNA, complete cds 0.47
Q Chaetodon mertensii cytochrome P450 CYP2N (CYP) mRNA, 037
complete cds :
Q cytochrome P450 2P3 0.30
Q cytochrome P450 3A 0.47
Q Oryzias latipes cytochrome P450 1A (CYP1A) mRNA, complete 042
cds ‘
Q Oryzias latipes cytochrome P450 2P3 mRNA, complete cds 031
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Poorly characterized

R arylamine N-acetyl transferase 0.42
R Danio rerio hepatocyte growth factor-regulated tyrosine  kinase 034
substrate (hgs), .
R KDEL (Lys-Asp-Glu-Leu) endoplasmic reticulum protein 019
retention receptor 2 :
R Micropterus dolomieu hepcidin-1 (hep-1) mRNA, complete  cds 0.45
R Mugil cephalus VgC mRNA for phosvitinless vitellogenin, 0.49
complete cds :
R Oryzias javanicus choriogenin H mRNA, complete cds 0.33
R Oryzias latipes cytoglobin-1 (cygb-1), mRNA 043
R progesterone receptor membrane component 1 0.49
R Salmo salar clone ssal-evd-573-328 N-acetyltransferase  NAT13 047
putative mRNA, complete cds ’
S B04-1 0.47
S Danio rerio similar to Iduronate 2-sulfatase precursor  (ids), 001
mRNA ‘
S G04-1 0.50
S Gasterosteus aculeatus clone CFW80-B0O1 mRNA sequence 0.48
S Mouse DNA sequence from clone RP23-405D18 on chromosome 047
X, complete sequence :
S PREDICTED: Danio rerio similar to Temporarily Assigned  Gene 039
name family member (tag-229) (LOC569751), mRNA :
S Salmo salar AP-2 complex subunit mu-1 (ap2ml), mRNA 0.47
S selenoprotein W2a 0.45
S Sus scrofa mRNA, clone:PBLO10101HO02, expressed in  periphral 031
blood mononuclear cell ‘
S Tetraodon nigroviridis full-length ¢cDNA 0.28
S Tetraodon nigroviridis full-length cDNA 0.36
S Tetraodon nigroviridis full-length cDNA 0.44
S Tetraodon nigroviridis full-length ¢cDNA 0.46
S Tetraodon nigroviridis full-length ¢cDNA 0.48
S ubiquitin specific protease 25 042
S Xenopus laevis MGC81913 protein (MGC81913), mRNA 0.40
S Zea mays hypothetical protein LOC100217038 (LOC100217038), 0.33
mRNA )
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Cellular processes
and signaling
22%

3 2130 8= Z=Z0|A BPAY & Ol

o O
758 2% A UEF B M=

(4) qPCRO|| oot GHAL LoiHst 1=l
- Microarray &0f of8f i =AM ASEO0| 2QlE FEX T 1152 U510, 42
of ohiet PCR Z2tO|HE CIXtQlIStY, ehdstA=
- g E Z2t0|HE O]t qPCR HE oz RS oiE HalE M=ol of (A 2.1.31)

2.5 1

1.5 4

0.5

|I il

AP Cer FD6D Chi GST Hep Itih TF  Upp2

12 2131 aPCR 7| #0| Q3 REAF L W A

o[

L2 H| A &0l =& (Bisphenol A, BPA)2| gPCR Array Kito| 7t
- 25K HazChem Fish ArrayE O|&3}0] ofj5= ZHO|Al 2izk0| 1.5H] O|a Bi3tEl BPA XS
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"R 533FS0M 2 wTA 5001FS Aot JHPCR 7| G0l 2l 7Tt T

o
o
Zo| BistE =I5 AS

BPA 0| o8t RfHISALE KIS YH SHAISO| J|s ER

M=l 533F9| X5 2ol FH™X=2 Clusters of Orthologous Groups(COG)H 0| ofs, Zt
FHXES 7180 2o 2RoIRA L, O ANE # 21.230 LIEILAS

A1}, Information storage and processingd| S El= JFH™EX=0| 15%, Cellular
processes and signaling0] S E|= SMXE0| 34%, metabolismOf S|HE|= [SMXE0|
28%, 7|s0| & LM UX| F2 |FHUXAE0| 23%E IHAL(US

(W

# 2.1.23 Clusters of Orthologous Groups(COG)0|| o|ot X5 ol FH™AE9| 7|sY 5.

"COG groups Description GeneSW )
count
Translation, ribosomal structure and biogenesis 56
Information RNA processing and modification 11
storage and Transcription 8 15
processing Replication, recombination and repair
Chromatin structure and dynamics 1
""""""""""" Cell cycle control, cell division, chromosome 1,
partitioning
Defense mechanisms 19
Signal transduction mechanisms 69
Cellular Cell wall/membrane/envelope  biogenesis 2
processes and ~ Cell motility 0 34
signaling Cytoskeleton 14
Extracellular structures 3
Intracellular trafficking, secretion, and  vesicular 12
transport
Posttranslational modification, protein  turnover, 46
chaperones
""""""""""" Energy production and conversion 35
Carbohydrate transport and metabolism 11
Amino acid transport and metabolism 25
Nucleotide transport and metabolism 7
Metabolism  oenzyme transport and metabolism 0 28
Lipid transport and metabolism 38
Inorganic ion transport and metabolism 9
Secondary metabolites biosynthesis, transport 22
and catabolism
~ Poorly General function prediction only . 20 2 3
characterized  Function unknown 108
Total 533 100
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@ M HICHSALZ BPA XIS WH QEAISC H¥ L HI PCR
- Microarray A& SoifA LA BHztr =
g Qg RHA 505 M

- O|=0f CHol PCR primerE CIAQISHY, 295N, primere| HEdE =QIstRa, O Zit=

= = 2
g 21329t 20| the band2 LtEH= AS =old £ UYUS
- §8d0| =olE REAE0 oM e 8 PCRE A

501 hn.
489 bp
404 bp -
Oja i Oja Oja Oja 2 | oja
331 bo iy cef AS3 erk Oia (. GAP el £ |5 |9 9% o
U U Oja ia Chi epgp u P2 iy
2420 iy CA Chi - t Oia u
190 bp u u Oia GS
ChH u

147 bp M
obped B

aclii
67bp S

12l 2.1.32 M2F PCRE Q¢l| MYzl S™MX}S9| PCR primer H 84 =0l

=

- ™Mk PCR2 384-well plateE 0]|23%}0, Applied Biosystems Prism 7900 Sequence
Detection System(Allpied Biosysems, Foster City, CA, USA)E2 $+HE|QYO M, 33| HE AAl
- ZQHMRIZEME MELY =22 QEXe| =9l B-actink Y KDEL endoplasmic reticulum
protein retention receptorE O|&3|¥US

- 76 pg/L R 76 pg/LoM == E HtCESARE|2] ZH 7|3 RNAE Cf
Ui HolE YYNMOR Hold AW 1y 21333 28

- Mo =2 oF CEES] FHXOA microarray?t sYot ZIE FRASLE, TBT-binding
protein and uridine phosphorylase 2 S9| & {7 X9 AL0= Y& PCR M0 A ol
HolE HO|X| AUS

- Arylamine N-acetyl transferase, Clg-like adipose specific protein, calcium binding protein

Moz iy |RHRIESY)

P22, choriogenin L, plasminogen, ring finger protein 141, vitellogenin 1 and warm
temperature acclimation related 65 kDa protein Q%X 52 W& &E(7.6 ug/L)°| BPA =
HMe 352 ZoE0| B7tkls ALz QAR UCLy, 2 5X(76 ug/L)2| BPA =E0|AM=
HiCfz 2OIRO0| Zdakls AR LIEtHS

- Apolipoprotein E1, catalase, ceruloplasmin, chitinase, delta-6 fatty acyl desaturase, delta
6-desaturase, glutathione S-transferase, leukocyte elastase inhibitor, lipoprotein lipase,
N-acetyltransferase, retinol binding protein 4 and transferring genes 52| SXMXAt=2| 420
= "2 3&E(76 po/VOME TS0 H2ERUCH, =2 SE(76 pg/LoME L0 S
tels ASZ2 moE s
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Fold change

- M2F PCRE

[B%)

0 pg/L

7.6ug/l
B76ug/L
|,_|1I,,|,“‘,I,.,, l
= & B ¥ A T oo 5 M E 8 Jdye 4o 2 g 2w d e BB ool o —
S<Z°2080C0 2528025 i ES %
X © oz 4 T 2= > % B~ =z
] o o
a2 2133 H PCRO| oot REA Ut HAS
Qlet primere| 458 =0I5t0], 4252 FHASS HESIA20, 0|0 EHOH
M gPCR Array Kitg 1X} HZSISS. O|S0 CHst QEXH, primerd Sl GIIMEE H
2.1.240| LtEtLIA S
B 2124 ™2k PCRE ol M=l QHEX}, 1E9°| primer & SZ 37|
Primer Seq. Size
1 ANAT For CATTCACTGTGGTGAGAGGA 256
Rev TCCAAAGCTCACGTCTGTAA
2 AP For GGATCCATACTTCTCTCAGGT 273
Rev  GTCTGAACATGTTTCCATGAG
3 BHg For ATGGAGACTGGCTGAAGAAG 258
Rev  GCAGATAGCCAATCCTGTCT
4 Bsgn For ATCCTCGTGACCATCATCTT 217
Rev  AGGAACTTTGCAGAAAGCAC
5 Cc8 For GTGCACTATAACCCCGACTT 246
Rev  AGTGACCTCACAGCTCCTTC
6 C-ASP For CTGTTGACGTTGTTGCTTTG 219
Rev  AAAAACTACTGGGGTTCGTG
7 CAT For GCGGTACAACAGCGCCGATGAA 185
Rev  GGATGGACGGCCTTCAAGTTCT
8 CBP-P22 For CCACAGTCAGATCACTCGAC 281
Rev CAAAGTGCAGCTTGTTCATC
9 Cer For GTCAGTTTGAAGTGGTCTCTG 253
Rev  GAACCTATGAATCCTCCTTGT
10 CF-B/C2 For CGTGGACATATGTGACCCTA 221
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Che

Chi

ChKa

ChL

C-Lszm

DD

FADSD6

FD6D

Gb

Gls

GOT

GPDH

GSTR

Hep

HPD

IDS

IonP2

Itih

LE

LL

Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev
For
Rev

TGTCCAAATCTGTTGGAATG
ACAGCTCTGTCAAGGAAACC
CTTGAAGCACAGACCCTCTC
GATGCAGGATAGAGAGAGGTT
AGATCCATGGAAGTCATAGGT
CCAGAAGTACCCCTCAAAGA
TTCTTCTGCTGGAAGTAGGC
TGCAACACCAGGAAACTATG
TTTTCGGCTCATACCAATAC
ACAACAGGGACAGGTCAACT
ATCCGCTGATGTAGGAACTC
CTTTTCCCTCTGCTGAACAT
GGATGATCAAACCCAATCAT
TGGACAATGACTTTCCTGTG
CCTGAAGATATTGGGTTTG
TCTCGTGTCATTAGCCACTAT
ATTCTTCTCTGCCTGAACTCT
TCAAGAACATGGACGACATC
CCGCTGGTTCTAGTGGTACT
TGAGTCAGGAAGTGTCATGG
TTACCAAGGCGATCTAAAGG
TCAAAGGAGCTCTTGAGGAT
CTGTGACAGGACGATGTTGT
TGAAAATGTGGGTGTTTGAG
CAGGGCGTCACTTTTAATCT
AACACCATGGGTTTGTGACT
AAGGCAGAAAGTGTCTCTGG
AACTGCTGCAAGAACTACAAG
CCAACAGCCTTTATCTGTTT
CACCTGATCAAACATGGAGA
GAAGTTTGGGTAGCAGAGGA
GGCCAAATACTCAAACTTCG
ACTCTTCCCCTCCACACATA
GGAGCAGTACACAACATCCA
ACTCACTGCATCGAGAACCT
GAAACCTTCAAGACAGAGGTC
ACGATGTGAGCCTTATCTGTA
GTTTGATGCAAAGGAAACTC
CATGAAGTTCTCGTAGGTCAG
TTCACTGTTTGGAACTCACG
ACCAGATCAGCAAACTCTCC
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31 NAT13 For TCGAGATCATCGAGACAAAA 287
Rev  GCAGAAATTGCCTTTGAAAC

32 NRD1 For GAGGGGAAAAAGAAGAGAGG 299
Rev  AGAGGGCAGATGAAGAACTG

33 PAH For AACAAGGCTGGAGTGATTTC 269
Rev  GGAACTGTGTCCTTCTGCTT

34 Plg For TGCTGAGCAGATCTCAACAT 22
Rev  AATGTAAGCGAAGGATTTGC

35 RBP4 For AGAACCAGGTATGCAGGTGT 228
Rev  ACCCCAGTATTTCATCCTGA

36 RFP For TCTGCACCAAGATCAACAAG 290
Rev  TTTGTCGATGCATTTCTGAC

37 TBT-BP For CCATCAATGTTAGCCACAAA 207
Rev  CGTAATGTATTCGGGTTCCT

38 TF For TCACACAGACTCCTTCCTCTA 167
Rev  TCAGTCACAGATCAGATCCTC

39 TRPM7 For CTTATTCACCGAGGTTCCTG 275
Rev  GGATCCCTTCTCTCCACTCT

40 Upp2 For  GACATTCTGTACCACTTCAGC 208
Rev  CCACTTTGTACATGGAGTAGC

41 Vitl For ACAAAAGGTTCCACTCTCAGC 207
Rev  CCAACTTTAACCTCCATCTCC

42 WTARG5 For CGACAAGGGTCAAACTTTTT 255

Rev  TTTGGATAGCCTTCCTCAAG

ANAT, arylamine N-acetyl transferase; AP, apolipoprotein E1; BHg, butyrobetaine (gamma),
2-oxoglutarate dioxygenase 1; Bsgn, basigin; C8, complement component C8 beta; C-ASP,
Clg-like adipose specific protein; CAT, catalase; CBP-P22, calcium binding protein P22; Cer,
ceruloplasmin; CF-B/C2, complement factor B/C2-B; Che, chemotaxin; Chi, chitinase; ChKa,
choline kinase alpha; ChL, choriogenin L; C-Lszm, c-type lysozyme; DD, dimethylglycine
dehydrogenase; FADSD6, delta-6 fatty acyl desaturase (fadsd6); FD6D, delta 6-desaturase
(FD6D); Gb, adult beta-type globin; Gls, glutaminase; GOT, glutamate oxaloacetate
transaminase 2; GPDH, Glycerol-3-phosphate dehydrogenase; GSTR, glutathione S
transferase Rho-class; Hep, hepcidin propeptide; HPD, 4-hydroxyphenylpyruvate dioxygenase;
IDS, Iduronate 2-sulfatase precursor; lonP2, lon peptidase 2; Itih, inter-alpha (globulin)
inhibitor  H2; LE, leukocyte elastase inhibitor; LL,  lipoprotein lipase; NAT13,
N-acetyltransferase; NRDI, nardilysin; PH, phenylalanine hydroxylase; Plg, plasminogen; RBP4,
retinol binding protein 4; RFP, ring finger protein 141; TBT-BP, TBT-binding protein; TF,
transferrin; TRPM7, transient receptor potential cation channel, subfamily M, member 7;
Upp2, uridine phosphorylase 2; Vitl, vitellogenin 1 WTARGS,
warm-temperature-acclimation-related-65 kDa-protein-like-protein

- Ol 4239 {HXto| CHsHME= " PCR Kit 2 gPCR Arrary Kitg X&SHHD,
ENVIHaz-Fish Array Kit ver. 010|2} HHSIH S (g 2.1.34)
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1% 2134 BPA =0 CHo{ 20| Hgt
Cl= QFAL 420 Ci$t PCR primer set2
EfX{3t ENVIHaz-Fish qPCR Array Kit ver.

Q@ MEE 42F9| QEX=0| et AZ S ENVIHaz-Fish gPCR Array Kit ver. 029| 7j&t
- 1IXp MEE 42F 0| RS0 Chet ds HAE2 7t Microarray &d 32|, d2|2 HE
PCR 23|0f ZX $HEZ|AS. HZF PCR AH2 QA J4e, X|ZH=l ENVIHaz-Fish qPCR Array
Kit ver. 015 O| &3t 204, microarray 8 &t A2 FoM Yzt AL 25
- F7F 2ol sl A5 Zah & 4252 RUA FE JbRM|, 1850 MEEUCH, O A

= HE 21252t €3

u Of

H 2125 BPA 0| QX M#S 9|3t microarray I M2 PCR Al&l Zo}

[ o =

Primer Microarray 1  Microarray 2  Microarray 3 gPCR 1 gPCR 2 Suitability

ANAT 0.42 0.55 0.53 0.67 0.23 O
AP 1.58 2.04 1.00 341 2.07 O
BAS 0.43 0.21 0.94 0.13 0.37 O
BHg 041 1.53 0.87 1.08 1.38 X
C8B 0.40 1.67 1.02 1.50 119 X

C-ASP 2.24 4.21 1.96 1.22 248 O
CAT 041 2.16 113 0.90 0.97 X

CBP-P22 2.83 4.02 2.57 3.01 2.02 O
Cer 2.87 191 3.05 411 2.86 O
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CF-B/C2 8.91 212 1.86 3.59 3.01 0
Che 5.84 0.95 148 0.88 1.06 X
Chi 0.94 157 232 1.03 1.27 X

CHKA 2.24 0.89 0.95 0.78 0.94 X
chL 2.56 212 4.03 10.49 35.53 0

C-Lszm 227 0.46 0.92 1.15 ND X
DD 048 0.32 0.22 0.27 0.43 0

FADSD6 021 131 1.10 1.15 1.08 X

FD6D 0.57 2.00 227 1.07 0.44 X
Gb 1.60 2.60 119 1.02 1.39 X
Gls 037 1.15 1.00 0.89 1.35 X

GOT2 0.46 0.64 1.07 0.85 1.40 X

GPDH 0.57 033 1.10 ND 1.55 X

GSTR 8.20 6.90 334 412 341 0
Hep 22.10 10.77 5.46 3.18 3.66 o)
HPD 0.45 0.22 0.42 078 0.25 0
IDS 031 1.06 1.39 1.40 ND X

lonP2 043 0.75 136 1.15 ND X
Itith 2.95 173 1.02 1.07 114 X
LE 0.24 0.88 0.84 1.42 1.33 X
LL 0.49 0.44 0.25 0.76 0.10 0

NAT13 047 1.11 114 1.22 1.01 X

NRD1 0.21 0.53 0.80 1.39 1.27 X
PAH 047 033 037 0.97 0.92 X
Plg 0.48 1.97 0.86 1.23 1.44 X

RBP4 0.37 0.25 033 0.86 0.14 0
RFP 234 1.01 2.06 1.00 1.02 X

TBT_BP 4.24 2.02 2.55 3.86 4.14 0
TF 227 1.52 321 2.66 2.04 0

TRPM7 2.25 0.54 0.99 0.96 0.86 X

Upp2 031 0.27 116 ND 113 X
Vitl 318 415 321 6.29 50.53 0

WTAR 2.50 5.87 112 3.18 4.66 0

- AF Ay, EEAQ 33|29 microarray A 3 23|9| gPCR Array AHE SS9l O3 Lt
QAKX Hoigk BHal AAS EQI ANAT, arylamine N-acetyl transferase; AP, apolipoprotein
E1; BAS, basigin; C-ASP, Clg-like adipose specific protein; CBP-P22, calcium binding protein
P22; Cer, ceruloplasmin; CF-B/C2, complement factor B/C2-B; ChL, choriogenin L; DD,
dimethylglycine dehydrogenase; GSTR, glutathione S transferase Rho-class; Hep, hepcidin
propeptide; HPD, 4-hydroxyphenylpyruvate dioxygenase; LL, lipoprotein lipase; NAT13, RBP4,
retinol binding protein 4; TBT-BP, TBT-binding protein; TF, transferrin; Vitl, vitellogenin 1;
WTARG5, warm-temperature-acclimation-related-65 kDa-protein-like-protein & 18&F°| R~ Xt
=0| Z[F HEERUS

- 0|2 EXfTt ENVIHaz-Fish qPCR Array Kit ver. 02 A|HE2 M&Stg S (A8 2.1.35). 0]
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Germany, 8 2.1.36)0]| %|&3}tE|0] UZ

(Rotor-Gene Q, Qiagen,

12l 2.1.35 ENVIHaz-Fish gPCR Array Kit ver. 02 A|X|Z

a3 2136 ™2 PCR 7|7|, QiagenAtQ|

Rotor-Gene Q
3. Benzo[a]pyrene ZZ= 4%l 7jjgt

- PAH® &, Benzo[a]lpyrene(BaP)o|
Benzo-pyreneg A= 4l

Ciot fd === HNAStn, &N S/
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- MZ=l Microfluidic chip| BaP SHA|7} ZAgtEl CHHA MM(EN Z2E) & T QT o Z M
= MEERH BapZdd, MA X2 58 2ol 24513

- OIMRE BEME MESHSC 20|, D|MREES| 27|(Width, Height, length), THEIo| He}

Zof Mot J|BHAE, 2t REZ YROIBE, BE F RM W 7IE 44 HE Dojx 7|ote

37 9 M QU xY, KF Y RSEAY % HE) JHY BA 12T AEYS T

Ol9t 22 MBS0l 13E 22| HES MUY MEE chipo| BaP B TEE 47 Az
e a8 213713 23

Nitride PR Aluminum Silicon Glass ik
ve Py .» '-» &,/
Silicon wafer PR coating Photolithography nitride etching , Aluminum deposition
PR remove & etching

& KOH etching

2 /-»’/»-» %S 4

M0

Aluminum PR coating Photolithography Aluminum etching DIRE ,Tubing
Glssiid & PR remove & anodic bonding
ass i

x Silicon chip

27 w__Glue
KD7T

Microfluidic Chip Fabrication Process and Structure

&l 2.1.37 Microfluidic chip fabrication 17

- AME|E SICHEo| BEAM=l O|o| = 7| EH(Piezoceramic transducer)(22-32 mm, PZ26, Ferroperm
Piezoceramics, Kvistgard, Denmark)2 2 £H MEE SOoiQ0|E7F HES| MY HHE| 7|
of Ygre xdol A7, ol Lol AU

- 7|25 22|He a2 ff JAZM EOoX|= Aut Z0] Silicon chip G0 Al2tof 2|3y
AMEl channel, 2EHO| Glass lid, SEHQ| Piezoceramic transducer(PZT)2 FMHE|H, AEE Y
, =S E AZTH Tubing 2222 LIF0 & = UZ

- X Px@Y 2138, AZE): fd XL 350 um Width, 125 pm Height 2 %| X359 2.

!

0] =& transducer2 HE H™ZE acoustic wave forceZt X{E LHEO| /Ol =[O SH0
EMot= 2At EE(particles)2 £2[5t= HAES FXQACH 22|0FE & ME e oo ¢
OfLt= AE mSH7| I8l Splitter= 45°Z4 =2 Fota, XEE= 25 ©AHE 82 22 ¥
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- BaP antibody coupling to microbead-binding condition study
SiX| ZHOiE Q! Dynabead= CHYsH HEE7|E 7HX|n QO CHEHEO|LE peptide EEBH small

moleculeE &H B&itg = JEXF |0 JUS. Bead functional group MEtAM SHA| E&F A
O|Lt Bl Xl XL 255 flof HAETH beadZ 2| MEM Bt XMl =AS =HE(H
2.1.26). tetttgo] x=740| &Hel £0|d A=K Z=ALSHY Of0f Ciet Btex ¢t
H 2.1.26 Bead functional groupOf [}E Stk EAtxA
[Functional goup Bynabead Reaction condiotion ﬁinding capacity
Tosylactivated 0.1 M phosphate buffer pH 5 g antibody per 25 pl
! 7 7.4-8.0. (1x 10*7) Dynabeads.
@V O 0.1 M borate buffer pH 7.6-9.
5
Carboxylic Acid . ligand (60 pg) in 25mM MES, pH 5
@\ coor MES buffer foen 2 (60 l)
) to activated Dynabeads
Epoxy 0.1 M borate buffer pH 7.6- 5 pg antibody per 25 pl
A 9.5 (1x 107) Dynabeads.
O/\/\ﬁ" I 0.1 M phosphate buffer at pH
7.4-8.0.
Amine Dissolve the aldehyde >
containing ligand to a "
concentration of 1-10 mg/ml -
O/\/\w in an appropriate buffer (e.g. | . -
' 0.1 M sodium phosphate )
buffer with 0.15 M NaCl, pH R
7.4, 0r 0.1 M sodium borate . )
pH9.50r 0.1 M sodium | ST
citrate pH 9.5). it b
Streptavidin-biotin Suggest B&W buffer Binds up to 5-10 pg biotinylated an
0 10 mM Tris-HCI (pH 7.5) tibodies per mg.
1mM EDTA
2,0 M NaCl

Ct. &X|2| biotinylation 5! microbead2t2| ZTt
- BaP #HOl S YATIS HIQEISAIZ|| SISt0l, THHO| atolAl TY| £E N-LEO &
Kb OFRIZ|(-NH)E H[REID}t AT AEREHH|CIO] & E microbeaddf| THEE BaPEHE 1
17|15l &KX E EZ-link sulfo-NHS-LC-Biotinylation KitE AF2310] H|QEIZ A SN E
HFO| @ Els} A|Zl Ct2, BF2SIX|% L Free-biotin XN|7H5H7| |6t0 H|QEISIEl BaPE K|S Zeba
spin desalting column0f| St Z( 2 2.1.39)
[T 2 ]
1) Biotinylated BapatXj|7} AERIEIOtH|ElbeadO| 17: 50u2 bead0j biotinylated 2+A| (20ug)
He s MRO|AM 2A|7F mEE SIHA HREA|ZA
2) Non-specific binding & X 73s7| o MPC 2 AZHZ KAHSID 1XPBS buffer (pH 7.4)
2 3 H ANo=E

3) OfX|gte 2 60 pel|PBS buffer 0f bead E XN &SI D 4Co| E 2t
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Bio-layer interferometry(BLI)= fluidics-free2t 40| A proteinZto| ATtE 2AM57| 8 A
o2 HO|HE BEAY £ QYT E St= label-free biosensorZ|=& (a2l 2.1.
- BLIE= Sensor ®MO| Optical layer 20| M Protein : Protein Z30| O{L}™ Sensor HO
S EiB7b QojLkn O S HiSt= Sensor EOIZ TSSO BHAFEIS White Lighto)
Wave pattern B3lZ2 HA|Z|O] Protein 7t°| ZAsts ™Sl 7

Relative Intensity

Wavelength (nm)

g 2141 Octet 7|79
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- Bead of oM ZAg OojFet AWM oM ZAgES o
Interferometry) 7|2 0|23} realtime =™ 20l 8}
- BaP A7} £2F =l microbeads =8K[Q BaP ME A|RE HHSAZ] 2 OMREHLZ bt
3¢t MicrobeadE Z2|E AMZE =22 2 WES OCTET 7|AE 0|8dtH 24t Zut 0|
MEXEe o8¢ BaP HtS 9 22| BuE 2ol

- Background signal 2 OtE7| 2|8l BaP2t ZHE3}X| &2 microbead?| outlet sample: &
T 2AM51%US. Raw data= Data Analysis 6.4 software (Fortebio)g 0|&3}0 A/UZ

- Ot2f{e| 12l 6 stepOf BaP TA| HZF = microbeads E8tM|= ZT S17|™ = signal Xt0|&
HQl BaP &t A8 L|X| A2 microbead ETHA|(AE 2.142 F negative control)=
association signalO| & E|X| AUS
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gl 2143 PAH A=

- PAHE %, Benzo[a]pyrenel| CHTH K| T2 E (microbead?} X E¢HA|) HZHsta, Sy
C 1 9 227t Jhs3 DMIE REHE HLsH
(o]

20| g-3$t Benzo-pyrenes S H =
21715t0], =4 A|lz28H BaP Ag, MA M| 58 =2

7-

o [

DIMIfE Eof BaP &M Z2EZ
A

- BaP A7} £ = microbeads 2EH|Q BaP ME A|RE UISA|ZI 3, AME O|NEE
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Microfluidic chip

l Lab on a Chip ‘
10ul/min
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18 48 7| BESt
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kA= ME H7| o analyte
(20124) pre-concentration 7|5 7}
PAH 5! POP 2J8i4 T7}
T ®HEgH g

ixed sample inlet
0 ul/min

Process

Buffer or water

Sample for analysis
AR )
bead + chemical

Buffer or water

2l 2145 0|4 9K ZOo|A microbead 22|3PE U AA|ZH E2|HDIEol 2P|

H}. BLI (bio-layer Interferometry)E& O| 2%t 4| 2 Goff=Z0| Zet2 =0
=

- OctetO| A{ O|8E|= detection 7|&2 Biolayer Interferometry (BLl) & 7|ZZ2 F£1 US.
Bio-layer interferometry(BL)= fluidics-free2t 40| A] GHEHEIO|LE small molecule 7to| ZAgt=

BMS17] {8l AAZEC 2 HIOIHE EAIE = UAEZE St= label-free biosensor7|= @l
- BLIE= Sensor HHO| Optical layer 2t0j Al Protein : Protein/small molecule Z%t0| LO{L}H
Sensor EHO[ FJH| Hzt7t YojLt O T BZt= Sensor HHE S0 HHALE[=
White Light®| Wave pattern H3lZ2 HA|L|O| Protein 7t0| ZA%E A o
- BaP&tX| QF BaP Aot S 20157 |8l BLI (Biolayer Interferometry) 7|8 0| 2310 AlA|
7t £H5I =Holstn SSA sensor EHO| biotinlylated BaP monoclonal antibody HtE &

- O =
A7l = LS 5£9| BaPE XM E5IUS. Background signal 2 LOtEZ| 28l biotinylated
antibody 2t836IX| 42 sensorl| nonspecific signal = 274 2AM5IHZ. Raw datag Data

e =n
Analysis 6.4 software(Fortebio)g O|23}0 AUS(E 2.1.46)

cC AR O
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Biotinylated Detection of Extraction and )
BaP antlbndy Ihp chemical analysis of data
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r . ort
PR v

$upcr streptavidin sensor i
AW AN .
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le},ld Detinction
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ox
=
ox

02 2146 S A

(2) OCTET o| 8¢t ot oA ZE affinity =0l
- Oof2f 1Ze octete 0|23+ 3l THH| affinity Z1

11, data pointse software0| 2|3l non-linearst &4
Off Cist 550 nM steady state affinity 7} detection E/(2

Ql. Chemical ==0f CH%t IS plotk]
OS2 fit E. Monoclonal antibody+= BaP
2l 2.1.47)

_|.—.—

Raw Data
010
S b
b
£
-
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0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200
Time (sec)
Fitting Viewr Steady State Analysis
008 p
008
007 -
§
B0.06
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T8 2147 OctetS 0|83+ 3t &K affinity =0l ZAD}

1 uM~3 uM) 3letEEE  BL systemE
HESHA = 25 ppb2 =SHE 0.99%6°] MM AS(aE 2.148)

o
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y = 0.013x + 0.0234
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2l 2148 Octet2 0|83+ AESHA 9l RIMAM =0l At

@) 8 A 2" HE signal BF @Y A7
- Mt 270 F9 2XYo| 7| M0 BU signal BHUNECH MHLIS. e sE

= = £ 4
=517| I8 2Xt M| 0|Lt gold nanoparticle conjugateE 0|83} A ZEIsystem 7|20| ZL3t
- Of2fl= & 7HX| signal 3= system Q. &HE 0|35 SPR sensor 2tZt0| chemical A&

system detection limit 0.14 ppb ==7tX| £7H0| 7tsstH, 7|&0 JAE HPLC =& ELISAH!
H HCF 100U 2 =2 0iZEE Sol=(agl 2.149)

Competition assay using bio-BPA-Ab-SA sensor probe to increase detection limit

BESS BPA

N/ BPA
BPA \\# BPa
§ BPA N @

N\
1000ng/ml

‘\\:‘(’\ Associate with N7 s
) ). @ @ muﬂiﬂmd A N7 BPA
% 3, u , BPA A\ 4

> = N
Sensor | ) N

BPA-BSA conjugate
immobilize to sensor

s 3 8§ B 8

&
N
Dotemined
BpA concantation (nghnl)

Fg. 3 or samples using SPR,

HPLC an

Analytical nalytical Chemistry

November 2010, Volume 398, Issue 5, pp 1963-1966

&l 2.1.49 SPR 0|23t bisphenol A HE system (HE 0)

L CtE 42 colloidal gold 0|-2%t deoxynivalenol & system. gold nanopartocle 0|8
BLI ZZ system2 2kt &HN|T 0|23t systemE L} 7.5H) =& signal ZZ&H(2 2.1.50)

o
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Signal amplification using colloidal gold

E® Gy
i LS

Food Additives and Contaminants
Vol. 29, No. 7, July 2012, 1108-1117

El

Schematic diagram of the mechanisms for
amplifying the signal in BLI:

(A) binding of the primary antibody to DON-BSA
immobilized on the sensor tip (e.g. unamplified);
(B) binding of the antibody and amplification with
a secondary antibodyHRP conjugate (GAMP);
and (C} binding of the primary antibody
conjugated to colloidal gold. The drawing is not

to scale
0.1 1 10 100 1000

DON (ng mi™")

Response (nm)

o a4 N w & a o

12l 2.1.50 Colloidal gold 0| &%t deoxynivalenol ZAZ system

Al 5 Z3F 3 o FE

- opo| 2= RME ME 7=
- A=l O EFE 89 S, H
PAHZ QI Benzo[alpyrene 22| % A=
TEE 223 SR SIS

- PAH® &, benzola]pyrenel| CH3t SX| = ZE(microbead?t X ZTHH)E X
T=H0| 259t Benzo-pyreneg A= A Z2|7t 7tse DIMTE £x

- MZHE OIMIHE Ho| BaP &N Z2EE QUI5HY, =4 A|RZE25EH BapZdY, OMFE &

£ 0|23|A B2l MicrobeadZE E2|A|7|10 £2| Mol MEZS OCTET-work station2 0| &

50 DM RE & 227 R, HdE0A 52 ZAE SQSAS

- RN Zg XEE2Z2(01 uM ~3 uM) PIHEEEZ BU systemE S &N ZEE
sensorg O|&diA 22l d1 AZSH = 25 ppb2 FHEULL 09%2] AHHdd= e + AU
=

- BHEX 2EHO| 4% EXE0| %] W20 BL signal THAEECH XA LLE. ECF 2 =
9| BaPE AHESH?| A= 2Kk ALt gold nanoparticle conjugateE 0|&3510{ AT
system 70| QT ZHoF AHZtE

22 A47iE 2ot 29

1. Hydra 2 & BaP CH{-& DNA methylation Array 7j'&

- Hydra genome FEE HIESZ 17,000 7o KMAE FESID
Expressed Gene Microarray (HEGEM) X|%f

- PAHZQl BaP 3! POPsOf £d}= PFOSO| CH%t LCso A™
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- HEGEME& 0|83} PAHZ?l BaP 5! POPsO| £dt= PFOS &0 O|¢t XSS SFAL =
Eodd AT ZMN, 05 RSt HO Cfet 4S9 A/ EE|HIE oE5E = U= HE
0|QOIHE Yz

- CLC Main Workbench =235 283}0{ Hydra genome L{2| CpG BEQE F=sI1, O]

£& EXfst ENVIHaz-HymMet Array2 K| &t

- PAHE29QI BaP 3! POPsO| £3}= PFOS 20| 2|3t DNA methylation H&}QFALS mots}D,
H=38)F

oo o
- 78X+ DBO| HAEO Ues FHA SEE SYEEMN, MER XAZ =0 IFUE
1l

. LH2H|A ZOof=ZE BPA LS gPCR Array Kito| 7jgf
L=

rot
[FI
Hu
El

- R8s W WASO CHP EGo s ZAFESHL, O] sk =0 oot R
22l =351, BPA focused array chip= 7H 3} St

- Jjet=l BPA focused array chipg 0|83}0, BPA £0| EH{E QFAt w2

- Pathway &AM Sl H2F PCR 2MEZ £l BPA £0| EHE HiO|20tH =

- BPA E0| =& Ht0|207H2| PCR primer set2 E X3t ENVIHaz-Daphnia gqPCR Array Kit

N

O AtHp&S AL 23
- 2Y 0| 79| BPA LCso &= ((Oryzias latipes, 7.6 ppm)2| 1/100Q1 76 ppbZE =5k ZAH
- HazChem Fish Array ver.02E 0|25l BAP =& SHMXA} Usitisl 2ozl sty £
o RNt T wa

ggk PCR 2ME &d 1A 50| {FHA M-SR, 0|52 PCR primers  EXfgh
ENVIHaz-Fish Array Kit ver. 01 X|&t
- Microarray 3 H2f PCR EtE HAHZ &
£ EIXi$t ENVIHaz-Fish Array Kit ver. 02 7

H, =0 8+ 2F MEsta, 0[=2| PCR primer

3. Benzo[alpyrene AZ TE 7t

- PAHR &, benzo[a]pyrenelf CHSH StX| =2 E(microbead?l SHA| ESHA)E A

- SHZ2E0 233t benzo-pyrenes dE X ZE2|7t 7tsT O E X

- OCTET-work station2 0|30 O|MSE X H2|lge, L, A=A S

B systemE £ =H| TEE sensor 085N HAZT M DMR2Hel A
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o
= H:I HFE 37 0| CF
d - A sEo| Y
= Aol S H ALl LHE HYz
» ST XNEXt stetEdo X W
45l © St= LCrEH Rl A| 74
O 47 selsi2d #se A 8m| oo Tooc HHE 84 @
= — StZEH) 28 TAF Y Kz
s HX ZE microfluidic chip & = _ ' ol 100
IR » S84 =2 44, MAHE <
= o microfluidic chip fabrication &t
H 8y 2 AHE
. . » Hydra S8AMEE 2 ESTs &
O Hydra 2E 9| ecoepigenomics ¢ vara T G SR
Jpup 22y of 7IZ=¢8t promoter prediction 100
=i _ ANl &BF
e » ENVIHaz—HymMet array X%
O XS A2l 2RO Joll3tet=Z 7> Bisphenol A(BPA) =& &#
(EDCs) SMa®A XES EM M E0| FEX} probe 7Is¥ IEZ| 100
U MBOAIHS ol = U E |EX probe A
» SHE ZHOAM EDCs Rz
O S84 7|82 o|8st etdRel| (BPA) &2 st 88 s &
3tst=2Z EDCsQl RIE sMYEA 7 F 100
i HIIE st A7 &= » 2HSE Z2HYO|M microarrayE 0|
2%t BPA 50| FHA X H EHAM
» Benzolalpyrene ZES Qe &
o _ BHE ZHE m2H 2 R
O 24 |MSHSH(PAHs) HES | xe == .'; .
st microfluidic chip A o M= | M ZE microfluidic chipel #&| 100
= p=al = A NEZ2E BaP ZE, HH, A2
== ol 4 AS
= » BaP L& AH
Hydra 22 ®oil2tst=2 = (PAHs)2 =
O%AﬁOI1%F§ g‘;“t ;er ( 2!l ENVIHaz—HymMet Array Aol 100
remeEaT o es A 9|8t DNA methylation 241
» ME XX} probell LUHEHZ H3)
AHHEZE A pglo = 3 =4
oxtag (O SIS EES e CS TSh mewa RER pove® EA| 100
—Focused Arra i .
y b /AE Focused Array Chip AHA & 7
t|El,
» Real—time PCRZ} network =4
= 8ol EHE UE FASE 2
O 2433224 EDCs &0 E| =AM EDCs Roll2d LE0 <9
A2 sMMEfA |Rlid HIHE al| o E2=E XNEHS HAS 100
U= XE 2SS YL FHEEp 452 Sol MEE |RIUXE O
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Microfluidic chip0l MZ XK
2l apalyte pre—concentration

O Microfluidic chipel 5%, Hds=22t Js =}
] —chip MEXXE Jl& ES41 S _ 100
2 on-—chi S = . - . =
axmﬂjwpgfﬂ 12l 1= q» Microfluidic chipg 0|88t
ESTS/1H #HiTs PAHs Qi dE7t & HEY =
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=
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ol 9O &l L5t Al o]
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SAtA = » & ANEBR (B EEAE) E
O XHHESAE] EDCs fafid ols =+ AF 100
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Mz 24 J|E Y U HE It Eve s 100
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gPCR Array Kit 7igt 2 A=

H22 Z#EoRe| 7|s2H 7|0 =(=Ey Hat =Z3)

=g M st (Toxicogenomics)2 g0 MHE AA Lol CHAY/ E2|Hst ddS 78M 2
CHUN| =Z0A siAot= A+ ZOFO|C HLHALZ|O|A Ciet DiAMet B22 LE=E + U=
woll=tet=20| 2N H 2E0 OiX= woldS E7iot| flet A=A 22 O HE #A
7t HOIX| L RACE 2 ALY Set=Fo S95 M=E 2 JHH +=20A 7HA 2o Het
REH Rild A=5S 7tsA otts §E8E 7KL Ael SEREMTIELR ABEHE R
At & EE microarray= = RUHS| REA BHIES SAM ZEH2z =AY + Us
128 782AM, A2 B2 o f8EA 2o lEHE 24910 EAtsd 7|HE AEstd
T A0 OfF 7&c 24 =70

e "HItE flet XN 72E Z=20

= AF0ME XEsE ZEQ S|E2KHydra
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.

=
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p
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A
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3
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n
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