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=

p
o
L
L

3Fod 95% air/5% CO,,

Keratinocyte

S

F HepG2 H+= HepG2/C3A9] transfectio
[e)

bl Abg

A

* 7%

o

O]

p
kel

3L
s Y

}_

9

s

7}

=

=

1=

[e}

=
T

1] %

=
5.0 =]
s et

L
[e)

=

3L
s

bicistronic plasmid

1

pud

ko)
400ug/ml

ATCColl A
streptomycin
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Al
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Ze dA7d FHlY Al2"oA  oudE ARE B3P amiodarone, TEZQ AFEA  FutEAQ
cyclosporin A, AA5AEZAQ tacrolimus (FK506), CYP2B6 2]3H bioactivation®] ¥™ thA} & mild3d Al
HAE=AS 23 Cyclophosphamide, ZHA|l¥E9} AFAE ZAE2Q thioacetamideE X, AlF oJ&EX o=
A2 33Tt

1.4. M¥E5A HAF (WIS assay)

355 AEE 24-well IdMOC plateol] seedings 3t F 4A]ZF stabilizationAlZItk. FE¥IA] (EBM-2, Lonza,
USh)ell z+ A dEde 3alate] ez HJElalgdnt. 24A7F, 48A17F, 7T2A12F 3, wMIXE AAS I AR H)
X2} MIS mixture?] W|&E 5:12 A sle] 4A1ZF &< incubation SFATH. I F 490 nme] 3ol A
microplate reader (Model 680, Bio-Rad Laboratories Inc., USA)E o]&sle] EH =S =AH3519 ).

i

1.5. Cytochrome P450 enzyme SA=A 213

sk

Luminescence 71&& A3 CYP isoform EAZHE CYPE A Z) HepG2/CYP A|EZS white luminometer
96 well platecl] 30,000 cells/well®] WEE seedingdte] 24A17F F¢F vk 3 CYP 3o oish AdS A
AT, Al A X E AAZ &, slr] Foll Yeld Zbzke] substrateE 713 PBS(phosphate buffered
saline)®} 37 TolA w&AZl F luciferin detection reagentE H7}ste] AAE  luminescenceZ

luminometer &2 =43t enzyme@A S B ws}ith.

HPLCE thAHE BAak= Aol AE 24 well plateo] 107 cells/well] WER AEZ 7 3 2447+ EoF 3
ZIA 05, A& 21]74’8}1 7174 E3ES %9 400 uL Krebs-Henslate buffer@ wl st} 2-3A17Hg<k 37
C incubator ©lA] ®iS¥EH & 0.1% acetic acid® ¥FS AAAZ & wjxE o] ALHS £ s}

S H
™
s

harvesting ¥ ¥ 287} vortexing dlo] €43 AXS 71 & whwld AgEsio}, dAAS LC-MS/MSE
1 A3}+= pmol/min/mg protein® 2 ERWITE.

Z} CYP isoform®] A S ZA37] Y3k Substrate EF AMESE = vg & 19 2.

*1
Substrates CYP isoforms Final conc (uM)
Phenacetin 1A2 50
Coumarin 2A6 5
Bupropion 2B6 50
Rosiglitazone 2C8 5
Diclofenac 2C9 10
S-Mephenytoin 2C19 100
Dextromethorphan 2D6 5
Midazolem 3A 2

1.6. Cytochrome P450 isoform mRNA & =4

CYPE A& AIZ HepG2/CYP AEE 6well plate 400,000 cells/well®] HWEZ seeding 3FATE. 2 4A13F vl
% phosphate buffered saline®@ |23}l easy-BLUE total RNA extraction kit (iNtRON) & A}&3}o] RNA
= £H|3}al Reverse Transcriptiong AAISITE. ABAE cDNAZ o] &3} Z+z}2] CYP isoform A ¥4 primer
Z AFE3ke] PCRS E319] ¥ productE A7) 53l HdAFS wwsto).

Metabolic activityZ} & FHAIEFE AFES7] $18Fo] HepG2 A|3Ee] CYP3A4, CYP1A2, CYP2B6, CYP2D6,
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CYP2C9, CYP2C19, CYP2E1 2 CYP2A6 = 2-4%9¢] CYP isoformE< ILHAAA CVP EAL zte AZF 5 2
H71E A3

FAH WEe srlsh 2

I
fo
(@)
—
ae)
Y
i
=
2

i<
N
-4

=2 93 (7)) vector map E (Y}) 77FA] set B CYP isoformsS rEFH Ao},

13} o], 2709 MCS2 7FA4 L ¢l pIRES vectorS o] &ale] CYP #utdl A|EF2 7E817] 98ke] 2 set
HZ 9009712 colonyE o] &3+ testE A3 TE. 4714 isoform Y seth, set6ol F7IE set6o] FFRE
AR setTHE A W3}

k1

w3k, Luciferases ©]83%F enzyme activity 574, RT-PCRE ©]835}o] gene expressionE A4S Z&3s}e] stable
cell-line %< &R o, 259 CYP HAHAS Y3 set 1, 2, 3, 4 plasmidE FF+HTHAIZ] HepG2/CYP
ANEE BF FF3F3T.

E‘—OI set 59 459 CYP isoformo] ¥&dE HepG2/CYPs5%}t set 7 3% CYP isoforme] &l H HepG2/CYPs?
W 5A AAE 474 = 29 = 3o YERNSIT.

%= 2% HepG2/CYPs52] enzyme activity®} gene expressions 543 A3z (7}) RT-PCRES ©]83F CYP gene
Z ‘é]— ]_

Lo

expression T2, (1) LC/MSE ©] &3t enzyme activity &, (Y} Luciferase® o] &3+
activity #z Ao},

% 20 e ulel o], passage 247FA] W& E HepG2/CYPs5¢] CYP &2} @& ko] controlel MOCK thH] =
7}atoith. enzyme activityE LC/MSE FlsHgkS wl CYP3A4, 1A2, 2B6, 2067} Z+ZF 0.060, 0.064, 0.953,
0.033 (pmol/min/mg protein)® el ow YR Luciferases o]&3lo] TZE&AS w] MOCK thH] CYP3A4,
1A2, 2B67F Z+7+ A o) 804wvj, 40888}, 237w} Z7}stith.

enzyme

%= 32 HepG2/CYPs79] enzyme activity2} gene expression =743k

= A=, (7}) RT-PCRES ©]&3F CYP gene
expression ¥#, (1) Luciferase® ©]83%t enzyme activity ¥z Zi}o]

=
= 33 #o], HepG2/CYPs72 (CYP3A4°] enzyme activity’} =& FXE Hol=

ko)
Fn
o} CYP2E19] ¥ PRE Fall SHelalgloma (YP3A3, CYPIAZ 2 CYP2E1S] o3t
o] 2O Folat= A ALE 7% 3 Ao WUE YT}

#AZE R om ) CYPIA2

Hato] #
o] bioactivation¥+ &2

Ao 3: IdMOC assay system2 o]-&3} 3229 tpxr] dA AEEA HJ}

ZHAIE HepG2, A1FAE HK-2, EHAWIAE Huvec AMEE AFESe] @3z FEWIAE EBM-2 (FBS 2%,
supplement 7P R ARG om, NFA T%3 IdMOC assay systems ©|-&3}o] 3}8tEz ol ZAS H71al
1=

3.1. 4% CYP 39rs HepG2/CYPs5 A9} HepG2 Al o] 3}stE-Zof tfdk &4 H]w

CYP r3lo] wE 3tetE-dol =A W3S HepG2/CYPs5 AlE9F HepG2/Mock (CYP genes cloningdt vector®t
shiele txT) AXER Bk,

R of Uehisitt. = 4
eHl

g} o], CYP #de] o3l cyclosporine A9 FHAIEEAe] oF 15-20% A%=7} ZFrbEdon, HK-2u}
Huvec A|FolME AA] GASA EAo] =715},

i

rr

t}7] AA Cyclosporine A A|ESA]o] 452 CYP Hgdo] njx= g

to 1

i

1-r1 1-r1

S~

s
2

3.2. AW GSH levelo] }eteol ofgh digh =4 {ub vl

M ZEW GSH level% reactive metaboliteol] &3t AEZA Asfjo] F o3 FskS 3}, ol wal, GSH level
S HBAEAA R o MESAHS FIHA7] At Sl
TAAoRZ, GSH levelS ZFAaA7]7] ¢8Fe] HepG2 Al¥Eo]  y-glutamylcysteine®] FAS A 3l3}o]
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glutathione (GSH)E 7F4AA]7]+= buthionine sulfoximine (BSO)ES HA g dtct. MEZA A& oka] GSHYF
I AEZEARYe] AB/AS 27 5ke] AIZHE A EA A GSH levels T3P o, 1 A3E = 59 g

Nt
= BSO Ael vl AelEe] A7kl ohE GSH levelsS Z4 g Asbolth,

T 5ol Yl wRel o], ZhAIFEo] BSOE 50uM A 0A1%F, 24A17F, 48A1%F A3 3 GSH levels 0A|ZF uj
(cell seeding 4A|7F 3= ou|gh) BSO v Estoll H)al 50% 7A3Fdar, Al7ko] ZA}ste] whel GSH levelo] &
7hsto] 4841 7ke]Sell = 1 levelo] A ooz F7tskgltt.

3.3. IdMOC plate Aol A 2] HepG2/CYPs5-155 o] &3t =

o,

S vl

A7ME A3 96 well IdMOC plates} 259 ME AFS g 24well IdMOC plateE o]-&3d}o] AlE
o #ES Y. FARQ 54 A HRge = 69 YERIT.

T 63 o] zkAEe] 50mM BSOE 24A12F A&k $, IdMOC plateo] AEE seedingdt §F 4A1F Ad $ A=
7} plated] F2E AS Qs b3, SAEZ] S99 MAZE vy 24, 48 2L 72 AT o] AEFA

I A%E &= 79 JERHAT.

72 96well IdMOC assay systemolA BSO A&t} H] A 2]l 4] cyclosporin A A|E5AS Hludk Zxlo]

% 7o veERd upe} o], BSOE MIAHEw AErS IdMOC assay systems ©]-&-%F *ﬂEE*é B7re AA g
A3} cyclosporein Aol 23 AlxEZEAo] BSO Aol W AA Jergdet. wels 3
BSOS dA e star HAskdt).

Tk, &= 82 24well IdMOC assay systemo A Amiodarone®] MEAA=SALS v|wst A3z, (7)) HepG2 AlXE,
(W) HK-2 A3, (2}) HUVEC AlEE e,

Amiodarone> 96well plateEs o]&gt S4dAH Al ZRAEOA 1C; 21.6mM, 15.5mM, 14mM (242} 24A)%T,
48417, 724170 3= 2], IdMOC plateZ o]-&3bA IC50 4.4mM, 3.5mM, 3.7mM (ZHzZF 24417, 48A1%F, 724
INE HNEZSAol ¥ Ho| TEHJTE. 3A40] 28] biocactivation®= Amiodarones 6mME 2447 = 2l3dlH
CYP I dAM Eo| A AxFAo] fFoAo=z Yeiyt, sHATF 43217, 72412 A gsld 6ulMoll A MEATE o] U
E}SETE.

a9 8oA yeRd vl o] THAIESF AAEA Amiodaroned HEW, AZFEE Ao yElH CYP I
B A E AASA o] FoFoer YElyth, A B A FEoAE CYP HEHAAEL AAEAo] 6mM, 2447
A Al Yehvga UyH R w5, A E FEEXA YERYA] 2EkT).

)

W3, = 9= 24well IdMOC platecll A Cyclophosphamide®] MEAAEAE wwdt Aytolr} (7}) HepG2, ()
HK-2, (t}) HUVEC A|EZ e,

CYP2B6°ll 2]3l bioactivation®] ¥+ Cyclophosphamide: 48A)7Fx2] & CYPIZE A Lol A 25mM, 50mM, 100mM
FTE BFAA MEFAFo] FoHoR YErWT. 24A17F, 72A1ZF A2 Al 25mM, 50mM FEAlA MEFAe] <
Ao = ERT.

AAAES) G AL] ALEHS B

o
=)
N

Aeks del FErdAAEA] YehA Ees aEd

e, = 102 24well IdMOC assay systemo]lA Tacrolimus (FK506)2] A|EAASAS vt Aot} (7}1)
HepG2 AE, (W) HK-2 A%, (t}) HUVEC AEE epdL),
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= 109 yeRG wpe} o] A=A E- A9l Tacrolimus (FK506)2] 749 7HAEe} AT A EHE Ao
A EAol ooz Yelgs Ao bl MM LA 244 7F A e ol A= 6uM, 48A1%F Aol A= 3mM
oAl EZAdo] feolor PEETH

w3 = 118 24well IdMOC assay systemollA] Thioacetamide®] M EAAEZAE vlwdt Aztoltt. (7)) HepG2
A (W) HK-2 A3, (Th) HUVEC AIEE e,

= 1139 7o), rAES} AFAE EAEZQ Thioacetamider CYP2E1el] £]&l bioactivation® 7] wj&-o CYP3}
d M EZ HepG2/CYPs7 AIEE o] &3le] AdS HAISITE. AT 3F9 BE AlxdA HAdo] Uehux] &1
23y AFEAAAM AE O Aete AEFAHS HAT. EI BE S5AHEZA A AFESEaL e HepG2/CYPs5
MEE o] &3A A AAESS Wx 53 Z3rF #EFHA.

AN 4: B A L 95, HepG2 MENA cytrochrome P450 &4 &A

CYP3A4, 1A2, 2B6 % 2D6= FA)o] I3k AlZ1 Hep2/CYPs 5 Ao zZ+zte] 7]& <l Midazolem, Phenacetin,
Bupropion, % Dextromethorphang 718l 2A17F FoF wk-8-A171 & Z}zbo] thAA S EAERS o & 29 ¢
< CYP isoform® ZAZEAS UERAY.

Enzyme activity

i Etors (pmol/min/mg protein)
CYP3A4 | 0.060 + 0.011
CYP1A2 0.064 + 0.019
CYP2B6 0.953 + 0.167
CYP2D6 0.033 + 0.010

ZNe7)8Y - dFAEFATAAG
SEPA S KCLRFBPOO338BP

FEAAF 20150121
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EH2
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P §
. Enzyme activity
—— St pimg o
(pmel/min/mg protein)
E‘-235 CYP3A4 0.060 = 0.011
El-—zne CYP1A2 0.064 + 0019
[E==—=]« pectn CYP2B6 0.953 £ 0.167
Tz o~
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GSH levels
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BSOH| A 2| & BSOX 2|2
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Pre-treat with BSO (100 @ dish)

JL overnight

Cells seed

@4h

Media change/Treat with toxicant
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Cytotoxicity assay (MTS assay)
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