PLFEAES B L 2
Master Thesis, Institute of Biochemistry,

Chung Shan Medical University
i > qm¥5se » gst )k bi(Transient Transfection) > #£ 34 human
Glutathione S-transferase alpha ¥ A $g '+ w2 KR B4 2. B2 T
Set up a transient expression system of gst to study how the

overexpression human alpha class Glutathione s-transferase

effects att: carcinogen in | hepatocytes.

h¥HE ¥ 5% L (Fen-Pi Chou, Ph.D.)

2 % & 7 (Hsuar hien)

P ERREY L E- 0



P &

ﬁhﬁ%%‘ L] [ ) L] L] L] [ ) L] L] L] [ ) L] L] L] [ ) L] L] L] [ ) L] L] L] [ ) L] L] 1

4 N
Er e

g wm

:)%’3};1""""""""

WhRSpE 02 FEBRMER R

GSTL‘I:J:-?£I4€;° e o o o o o o o

GST 2 MM~ B2 e o v v o

GST_,E/E",‘}%.;[iooooooooooo.

GST £ chemoprevention ¥ 2_ i

+ #4 % Bl (Aflatoxin B1) -« - -

3 R
BEEAHL o e e e e e e e e e e

?‘Eggif;g.ooo.ooo.ooo.

?’%%;‘é [ ) L] L] L] [ ) L] L] L] [ ) L] L] L]

.2‘%"_% . e e o o o o o o o o o o o
=24 =
‘_!:J"_!éﬁ e o e o o o o o o o o o o o oo

?ﬁ‘%%ﬁ%_&%ﬁdﬂg e o o o o o o o

3

4

10

12

15

15

17

19

22

24

55

70

74

110



AFB1
AFBO
ARE
BME
BSA
CDNB
DCNB
DEPC
DMF
DMSO
EA
EDTA
EtBr
FBS

G site
GNTC
GOT
GPT
GSH
GST
GSTA
GSTP
GSTM
H site

IPTG

MDR
MEM
MOPS
MSH
MTT

NBD-CL
NCBI
NEAA
PBS

Aflatoxin B1

Aflatoxin B1-ex0-8,9-epoxide
Antioxidant Response Element
Basal Medium Eagle

Bovine Serum Albumin
1-chloro-2,4-dinitrobenzene
1,2-dichloro-4-nitrobenzene
dimethyl sulfoxide
Dimethylformamide

Diethyl pyrocarbonate

ethacrynic acid

Ethylene diamine tetraacetic acid
Ethidium Bromide

Foetal Bovine Serum

GSH binding site

Guanidine Thiocyanate

glutamate oxaloacetate transaminase
glutamate pyruvate transaminase
glutathione

glutathione S-transferase

Alpha class of glutathione S-transferase
Pi class of glutathione S-transferase
Mu class of glutathione S-transferase
Hydrophobic ligand binding site

Isopropyl- /3 -D-thiogalactopyranoside

multidrug-resistant

Minimum Essential Medium

Morpholinopropansulfunic acid

2-Mercaptoethanol

3 -[4,5 — Dimethylthiazol -2-yl]-2,5-diphenyl-tetrazolium
bromide

4-chloro-7-nitrobenzofur
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PSN

RT

SDS
UDPGA
UGT
X-gal
XRE
4-HNE

Polumerase Chain Reaction

Penicillin Streptomycin

Reverse Transcription

Sodium Dodecyl Sulfate

UDP-glucuronic acid

UDP-glucuronyl transferases
5-Bromo-4-chloro-3-indoyl-D-B-galactopyranoside
Xrenobotic Response Element

4-hydroxynonenal
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Glutathione S-transferase (GST), an important detoxification enzyme in
mammalian cells, canalizes the conjugateion of GSH with electrophilic
xenobiotics to facilitate their excretion from the body. Recently, some papers
reported that an over-expression or down-regulation of certain GSTs might
be one of the causes that lead to the formation of hepatoma. However, the
biochemical function and molecular mechanism of GST isoforms remain to
be clarified. In one previous study, we demonstrated that the transfection of
rat GST M1 displayed differential effects on different cell lines by protecting
normal hepatocytes and, on the other hand, promoting cell death of
cancerous liver cells. In this study, using a transient expression system. We
studied how the overexpression human GST A2 affected the response of
human normal and cancerous cells against carcinogen. Chang liver and Hep
3B cells were transfected with a construct carring hGST A2 cDNA, and then
treated with Aflatoxin B1. The results showed that the expression of GSTA2
lead to a lower survival rate of both cell lines as compared to the control
(transfected with GFP vector). The activities of GST Alpha and total GST
were significant higer in the cells transfected with GST A2 than the vector
control, so were GOT and GPT activities. These data indicated that hGST
A2 was not able to protect hepatocytes against the damage of AFB1. These
results are different from these of previous rat GST M1 study, suggesting
that different GST isofomes may have different roles in their biological
function, or they may participate differentially in physiological function in
different species (rat and human).
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(Biotransformation enzyme systems)
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1.

GREES CREEE Q) RED R EER AR B
b o AiE N HeniEAE Y 0 ¥ A 4 phasel 2 phase Il & BFFE (FtBl- ) °

phase I > 2 & §_Cytochrome P450s i&— #gcpx % (4,5) HiE s
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(oxidation) ~ :& /i (reduction)’? % -K f% i® * (hydrolysis) > #< % Xenobiotics
I A H B A APk IR N A e

phase [Tophase T A3 & &4 % fB % &% #res 2 ¢ & 2 Glutathione

e

S-transferase (GST) ~ UDP-glucuronyl transferases (UGT) ~

sulfotransferase ~ N-acetyl transferase % % o Phase IT 2L & §_4*4} phase |

g de s L E

B KA e & 3 0 bl4e Glutathione (GSH) ~
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GST 2 L % # i
GST (EC 2.5.1.18) >4 4F & i % 2% (multirnzyme family) (11) > 3%
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acid) - o SR £ R (B Z2) (16)
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GST 2 & #F ~ BH#-2 & ¢

2 4 Hp 3 @ = %P supergene families #7 encode Fd-v B L F
GST ehiE > 2P 353 + = f A 717 encode GST F-v # It w2 FF
(cytosolic GST) 5 ¢+ ¢k » I > 5 = & F1#7 encode GST 3-v # 3T sm¥e
" (membrane-bound GST) (17) » 2 & 7% & p F % (endoplasmic
reticulum) 2 A 548 (mitochondria) ek 3t o @ + 384 G GST 3035 &
fmre FY o SRR DA AR A 22 GST » G cytosolic GST -

GST &7 % fil &~ R 4574 (isoenzyme) % 5 f& 73 Ir ch=x H ~ 48
(subunit) » 2RIz B ~ CF  F ARA S e LR LR
Wk 7 Hef Ui d 4 cytosolic GST 4 = ~ % #g - # & %] 5 alpha~mu »
theta ~ pi ~ zeta ~ sigma ~ kappa ™2 2 omega (17, 18, 19) » %t Bl = &7+ ¥ i&

N GST #70F fecn3 4 R =% 0 2 H 471 oA 2 isoforme % e isoform

GST 2 %} s #H B+ (20)» % ¢ cnGST L& L A~P M =

@iz Be F P WY 5 B2 isoformy H & wd 221209
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:E
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7 &%fﬁ_j » — E e ™ > GST #.07 monomer 73538 3 A0 @ fid
it enf§;w ™ > cytosolic GST #_1¥ homodimer 2% &_heterodimer 5 & »
microsomal GST R &4 trimer =73 ;% 3 2 A% T#t‘ »GST £ 3 = B &
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it i~ (activity site) » # - % GSH binding site (G site) > » ,T}u{ﬁ & GSH &
&eni>% ; ¥ - P] 5 Hydrophobic ligand binding site (H site) » H ¥ & &
— Egnokd o € 578 DNA 3L 7 (247 B8 (7 % & 18 % (interaction) ; %
PR GST e # %% » B 36 FF - ¥ benddficr % 24 & B domain
%# > # - 5 N-terminal domain > £ ¢ 3 i o -helices # 4 i §-sheet 7
Exs e gER L Ba B apB B a - N-terminal domain (22,23)31 & &
7z Gsite ; ¥ — % domain 5 C-terminal domain > #_d 4~6 i « -helices
frma > Hi & ¢ 7 Hsite(21) » & B domain 2. BFd — B loop i % ©
A & o * =t B 2 (subunit) 2 §_isoenzyme type B * [P io#cF
7 (23) &]4- homodimer of type 1 mu subunits » P&+ 2 GST M1-1 ;
heterodimer of type 1 and 2 alpha subunits > P47 % GSTA1-2 - % %
isoenzymes 2_ ¥+ L F] % e pF o> R * 2 32 ] B Kk o bl4e GST

Mla-1b > % 7= GST M hybrid of 1a and 1b alleles(18) -
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Al e b yaE e yas 7 7

"t Bz GST 2 supergene family

Mu-class

Alpha-class

“HI GSTA,PM 2 &4

GST £ %k

GST 4r carcinogenes 7% F2L- 5% 5 B > d 3% GST ek 384> ;83 F 8.4 4

FE TR 5 FP A g R DR - L 5 GST £ Tk ks

FAEECEFPL AT T GSToRm2 Bt %37 A
i (5o 3T & K37 5 F F 4 2 GST R ip M 122 77 7 > 3 F h GST
isoform 7% g E w3 F A B nk d (20) 0 32 3 GST 97 3
X 5 FENGSTP s s e ® > GSTP ¢ F iR AW > bl4cd 3
Bes E R TR BT R WEOBR L L R %R (24,25)
Fpt GSTP ¥ i * & "6 4p #h(tumor marker) » @ 1T & Ko I FEE
a;]‘x\f,% s A H GST P shpromoter 4% & ? £ i* (hypermethylation) (26, 27,
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28)» A g AT A A FI* PSA KB > R@ PSA X &P
5 B el Ul 0 2000 & 8 K 1 GSTP 5 9 2 sk ik > 2

W F B E 94% - #70 GSTP # 2L 2 M #75 g lmie » @ &3

‘rzu

45
BPeho st 1999 &% W o GSTPl ¥ 87 INK 2 & » & INK f it 821
e ALePA T cun B4 0 BF R4 hflET o T A £ 4R GST
P g INK A4 (30) » 1 % 50 F|F R4 903k & = (4]
)@l B pF> B e IR = f1 & o GST isofome (GSTA~GSTP ~
GST M) & monomer =3 f& ¥ - FE T Frd] INK G Hehs it @ He =
2 GSTP engrd) it # #58 o m GST P ¥+t ethacrynic acid (EA) 2 &_d& &
4= & (thymine = uracil propenal)iif & €% » 25 B & 2 F (32)

hGSTP-1 ¥ 1 5 »zeh it 3 benzo(a)pyrene (BOPE) (33) » ¢t » GSTP ¢

p.

¥ 4 7 A multidrug-resistant (MDR)(m#2  (25,34) » ¥+~ 30 (> e 2
B4 B (25) F 9 GSTA & § %3~ & £k % > 54 cisplatin »
alkylating agent % ¥ > 37 # k& GSTA 7 7 > # R GSTA 72 &2 3
GST #» ¥ eniglit B4 » * ;B 2 5 GSH peroxidase 77% {2 » # #-ROS #7
i & ¢ Lipid hydroperoxides  #:% /& & Lipid alcohols » i& @ £ 3] i%-2£ 5
f®% (35,36, 37,38, 39, 40) - 2002 # H ?fii”;&*Iﬁ, v 2002 £ F ?‘,;'i”;ﬁ*
B ASFHEETH i AeY 0 GSTA4 %538 TNFa ~IL6 ~ EGF #47 » &5d

PI3K & #_MAPK pathway - i ‘n?z 4_w 3 2 (Survival / Proliferation) i
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BE@1) o @ M & GST ¥ R L Fufp B s 55 81> 2 e gy
7 M (42,43,44) c i F iz s M%EGST» € 2300 — L3 mre
IR 2 Pl B AIE € P AN 4> Flptdesh M %% GST &
e ¢ R EE D T A iR & ¢ (19,45) 0 @ iTE k4 IR
mGSTMI1-1 7 Askl p 2 {2 Frd &> % iEPr4] Askl k33 & cytokines
% stresses #7345 % 2. INK/SAPK % p38 z_ /&4 » i fm¥e 35T K » £
F_w 7= pid (46)0t ¢t GSTM ¥ % it trans-stilbene’ ¥ % polycyclic
aromatic hydrocarbon epoxides = diolepoxides (g %42 ¥ & 3 B & 0
Bitaed o 2E2 FHMM%EGSTHET? 5 0 T JRE A F N, o 4 4
WD 3 o2 GST e e RIEA N 2 Mehd 4 S > 1 p
FipEd Pzt oL EETRoFR L 0 F M GST A v #
G AR AT e el B P B BREAT 2 e

T iCFLR T e E OB o
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Upon stress, generation
Non stressed growth of ROS
1]
JNK JNK 1]
C-Jun n C=Jun f;"? el
P
GSTx
GSETw 55 JNK
55 G5Tx
(-) JNK activity JNK activity
GST 7 : Monomeric GST 1 : Oligomerization
"t Bl monomer 93] f5  GSTP > & 5 F#ri| INK & H i 4 (31)

GST 2 chemoprevention ¥ 2_ B %

'/J

d %> GST &>t phase [ % » & & 5

ST

% % e > chemoprevention e7~ & > % ¥ ;%‘ 3B GST 21 0 12

fad s i Eie kg 3

H 4o bmre 2 Fulp xS 0 €@ i F| chemoprevention 22 P i3 (33, 43,44) -
PEsg 100 fEit § P RETN A EGSTehi R o £ § it

Er iR E MR kR 49 -
* 3 % Bl (Aflatoxin B1)
+ $94 % (Aflatoxin) £ A 2 5P A 2L o
BT HAE( #FRATA ) B E FAF £ (mytocoxin ) & 84 £ Bl -
B2-Gl M2 G2 3%& 4 & % (coumarin) T4 $ > H ¢ 1 Aflatoxin

BI(AFB1)z £ & 5 ¥ & & SR ¥ 3% 4 87 2 0 37505 % - AFBI

2@

& cytochrome P450 1% {5 » ¥ i5d & Bip T H 8- 3

¥ & 4 Aflatoxin M1 - Aflatoxin P1 2 % Aflatoxin Q1 » # H £ 3
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= AFBI1-dihydrodiol ;

-4

e (SO)(HE=) o

#MiF* > - % 5 d Epoxide hydrolase 3%

¥ - B 5 xd GST A3#= AFB1-SG: m £ 32

;::OJ\O/LOCHg

AFBI
Pis0 J 0 0
o' Y
i T30
Q 0

0CH3
Q 0
(8]
)
.:& JOC
+ )
0
)
AFQ, OH
J J WHS

Spontaneous ’
, rmctnn a 0
with DNA HN)\I,N
e, e,

AFB -8,9- epoxide DNA- IdR DNA

GST
Epoxide hydrolase

o] o]
o]
" | o I
GS” ™0 0 OCH4 HO

AFB|-S6

OCH3

AF B, - dihydrodiol

'*ﬁFjs?l iy

F 994 % Bl 2 g in
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B 1

W2 - LT ER O BRRARREFY T R EFEF DY R
oK EEMNF LS REREF LT ERFIPERA LG ANE
oo TR NEAREZ L2 T NBIER R aE 4 o 3 3F
Y 0 WRETREF RS GST ¥ e BRI R 3 B AT Al
e GST &7 5 folk » B4pfs > s itdf? > IR LAP-Mip=
v @ ip= Ba 5P WA B B iZZ isoform o b4e GST A #L33
P IS RORIER 1 EbURES S B 00 GSTA Gl L
GST # £ enifit F ek > B L 5 GSH peroxidase i 14 0 ¥ 12 -7, B i
% i* ¥ & (Lipid peroxidation ) #7 & 2 ¢ Lipid hydroperoxides i #:& f
= Lipid alcohols ; GSTP » 3% % e P 5% 7 BAR 2R
(overexpression)iP3R % » ¥ Ji* fim — i BB 3p R (tumor marker) ; GST
Mo $t 5B PR Bl L B ¥ frle ke G M GSTM 4 F)en
W Fa T oA g B AR E e B S o 822X GST 5 & 1961 # T o 2R
Mmoo GST A iV H i eI R FHim2 o F 845 2 P FE - L AF %
$0° P LEWE A rGSTMI + 8 &4 X3 %% 2 L #%Fm* Chang
liver #4453 AFBl 3 T chc 4 3 /e B % > ¥ B ¥ AFBl "1 # 2 &
Mom IR T A Fd AR HepG2 o o 30 & L 352 4

o2k GST AR5 #at & 3 £3FcnZ & Flpt AR~ A
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%8 2. GST gene % Hep 3B % Chang liver 'w"s & (7 @ ¥ 78 7 % > 45 &

GST A 4 4 #7 ¥ "Fim¥e & W m#% ¢

WG R w2 A S s o
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/4

/4

T R

R R e L

F B m*s (Hep 3B ~ Changliver) : fp & %1 ¥ ¥ EF ¥ gurﬁﬁ
PSR RIFEA T L e o
Ly O

RNA 2_ %~

Guanidine Thiocyanate (GNTC)---Sigma

Sodium citrate---Sigma

N-lauroylsarcosine---Sigma

B-Mercaptoethano---Sigma

Morpholinoproparsulfonic acid---Boehringer Ingelheim
Bioproducts partnership

Sodium acetate---Sigma

EDTA---Pharmacia Biotech

DEPC---MD Bio

Formamide---Sigma

Formaldehyde---Sigma

Phenol pH4.0---Amersham

Chloroform---Sigma

Isopropanol---- p A fvsk 5 1 ¥ $k 5% ¢ 4k

Ethanol---Nihon shiyaku

RT-PCR

MMLV Reverse transcriptase---Promega

MMLV Reverse 5x Buffer---Promega

Recombinant Rnasin Ribonuclease Inhibitor---Promega

dNTPs-—4 1 4 ¥ ¢

3

Primer---# 1 3 T2 &
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3. DNA gel 2 § i

Agarose---Amersham

Tris base---Amersham
Glacial acetic acid---TEDIA
Bromophenol blue---Sigma
Xylene cyanol FF---Sigma

4. AFIERE

Ligase I ---Takara
EcoRI---Boehringer mannheim
Xba I--- Boehringer mannheim
Sal I ---Transgenomic

Pstl ---Krameil Biotech

5. miEs &

Agar---GIBCO
Pepton---AMRESCO
Yease extract---GIBCO

NaCl—- P & Bt 5 $58 ¢ 4t

X-gal---STRATAGENE
IPTG---MD Bio
DMF---J. T. Baker

6. %4 DNA 2 2

Glucose---Sigma
SDS---Pharmacia Biotech
Pottassium acetate---Sigma

Phenol Ph 8.0---2 1 3 = &

7. Cell culture
PBS---Gibco
MEM---Gibco
BME---Bio WEST
NEAA.---GIBCO
PSN---GIBCO
Glutamin---GIBCO

20



DMSO---MERCK
FBS---GIBCO

Calf serum--- GIBCO
Trypsin-EDTA---GIBCO

Sodium bicarbonate--- p A {3k 5 1 4R34 ¢ A

8. GST B2 R T

NBD-CL---Biochemica (Fluka)
GSH---Sigma
DCNB---MERCK

Potassium phophate---OSAKA
Ethanol absolute---Scharlau

9. MTT 2_iB| =_
MTT---Sigma
Isopropanol---- p & -k ¥ £ 1 ¥ x50 ¢ Ak

10.Kit
Gel extraction system---Viogen
Plasmid DNA extraction kit--- GIBCO
DNA ligation kit---TakaRa
Lipophetamine--- GIBCO
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5 g OHAUS
B = = Mettler Toledo AB104
KT Eg 5 (DNA)  [Mupid-2

Hoefer Max HE99

KT F 5 H (RNA)

fn F A

Orbital shaking incubator Os 1500

MR R

Corning Stirrer/Hot plate

PR B A s

Eppendorf centrifuge 5415C

> 3 2 Sigma 2K15
% i A g 8
S g Hitach, himac CP 85 f3
“ 3 NN >
Sttt Beckman L-80
Ak kR Beckman DU640 Spectrophotometer
PH meter Jenco modle 6200
NuAlIR class 2 Type a/B3

& R 1

REE

Vortex-2 Genin

B B 5 5

Alphar Imager 2000

£ FEIT S /# % Laminar Flow
0 B ST EYELA MAZELAZ

TIHDERN Water Bath, Model BT-15
2k ater Ba ode
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Memmert

|
° . ItralL
270°C vk 4 SANYO UltraLow
Y o v e NAPCO Model 6100
KELEE SR 5
ded bk E Branson 8200
Nikon

¥ o MA
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LR
~ ~RNA 2 # 1t
(- ) RNA 2 3 B~ :
[# 2]
B ERT e (5 ¢ R R ) 0 4~ i £ 0 Solution
D-MSH » #-lo 77 & 260 359 G P > %2k 2 )3 25 ml it §

P oi& K 4e ~ i £ 2M Sodium acetate (pH4.0) > + TR £355 & k- Rk

G

Pk EE- A8 FREROHIE20 4 H RE N A TF
Foo B {ET IR ITR 5 04 0 i 12000 g~ 4°C ~ Zrow 20 A 4E o B
RSP 3F - Rren25ml gt F 0 14 chloroform % phenol (1:1)£7/8
ERfrRNACKE (LD TRE-EHTRRE-FE oI £
BEP2~3= 8 7ok K fophenol 22 BF 23 f 3| b chjed B oBok
& | &7 eppendorf 0 4r » e 88 ff e isopropanol R & % 2 > 2 »-20°C
ke o STk -] PFEC overnight o 2 {83t 4°C ~ #:# 12000g g 20 &
4 > % pipette 4 5% %8 > 4c » 0.5ml 9 Solution D ;3 f% pellet > 4c » 2ul
7 glycogen » iR £ #5935 » 2% » -20°C 7tk » 2 -] PF X overnight  ** 4 °C »
g 12000 g 4t 20 A 480 * pipette 3§25 4 0 e~ 1 ml 70%:iE
H % (pipette B2 % 4 7 £ F]) 0+ 4°C HiE 12000 g g 20 A

éfg_ y # plpette #‘JT —é,allfé 'g_%ll' ’ E‘J‘é/{»/& 'E%;’ ’ ’;;f_tg’a pellet ’ %ﬁ_‘ pellet N ,J\ 4 A lE
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¥ ¢ DEPC water ;3 % » 15 2¢3t-20°C &-70°C ¥ o

By
{ DEPC-treated water )
SV % / HMH
DEPC 2 ml
FEFE 2B (FE)
Autoclaved
Store at room temperature
{Solution D)
A E8 / WHF
dszO 50 ml
Guanidine Thiocyanate (GNTC) 47.28 g
Sodium citrate 0.735 g
Adjust pH to pH 7.0|
N-lauroylsarcosine (sarcosyl) 05¢g
Add d,H,O until total volume is 99.9 ml]
DEPC 100 pl
Store at 4 C
{2 M Sodium acetate )
SN E8 / WH
DEPC-treated water 75 ml
Sodium acetate 1641 g
Adjust pH to pH 4.0
Add DEPC-treated water until total volume is 100 ml
Filter
Store at 4 C
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{( TE buffer)

ESA EE / HE
Tris-HCl 0.1576 g
EDTA 0.037 ¢
Adjust pH to pH 8.0]
Add d,H,0 until total volume is 100 ml
Store at 4 C

(=) RNA & :
[ 2]
1. 1.2% RNA denaturing gel 2. ® # :

# 0.36 g sf1agarose > I 4r » 26.1 ml DEPC-treated water » #iz i 4c
1A Ef?é s L ErE 5 60°C > 4~ 3ml 10X MOPS » 0.9 ml 37%
formamide » R £323 (5 > ® P > RFHS @ H* o
2. RNA # & dyJ2 .

Br 5 g RNA » e » 2.25 ul e 10X MOPS - 4 ul 37%
formaldehyde ~ 11.25 ul formamide > & & 323 {& > 3% 55°C kg (5%
15248 3§+ B35kt 0 4~ 2.5 ul #9 10X RNA Loading dye -

3. RNA 7 /4 ¢

#-fe 2 i < RNA sample ;3 ~ & ® > 5 » RNA electrophoresis
running buffer > >t F /& 100 k$FE 7 F AL | B2+ > 4% Ethidium
Bromide (EtBr)#% ¢ 2 DEPC-treated water i34 » ¥ ri4p = (FBRAp#% ¥
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b A e BT 4p HE RNA eh g A B -
(=) RNA 2 %8
[ %]
11* DEPC-treated water #-4 1 e RNA £ 100 % » 12 4 5k %

Bt Bl T% 2 ODygp 2 ODgg > i 32 % RNA Z kR %2 R -

260 nm v & B

X< 100 R RED =7 g/ ul
25

EX R

(1.2 % RNA agarose gel)

A EE / BA
Agarose 0.36 g
DEPC-treated water 26.1 ml
Heated
10X MOPS 3 ml
37 % formamide 0.9 ml
Fresh prepared

(10X MOPS)
ENA Loy
A

DEPC-treated water 800 ml
MOPS 418 g
Sodium acetate 6.805 g
0.5 M EDTA 20 ml
Adjust pH to pH 7.0]
Add d,H,0 until total volume is 1000 ml
Store at room temperature (in the dark)
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(0.5 M EDTA)

& A 8 /MW
D,H,O 70 ml
EDTA 18.61 g
Adjust pH to pH 8.0
Add d,H,O until total volume is 100 ml
Store at4 C

{RNA electrophoresis running buffer)

SV T/ B
10X MOPS 40 ml
DEPC-treated water 360 ml
Fresh prepared

= ~.RT-PCR
(= ) Reverse Transcription (RT)
[% %]

#- GSTA2 & GSTPI 2 RNA & 45 cDNA- 2 5 1B~ 5ug
1 RNA 4v + DEPC-treated water » "8 & (%4 70°C &7 5 A4 > 2
“f RNA 2z % 2 (hairpin) > = R 307k P > @4 RNA 2 = 54 d
B A5 > 4~ 10 pl 53 5X Reverse Transcription buffer ~ 4 ul 7 2.5 mM
dNTP ~ 2.5 pl oligo dT (50 pmole/ul ) > mix 323 & » 3 » § & (TS >
42°C 344 5 » 45 > £ 4+ 0.5 pl &7 Reverse Transcriptase (200 U/ul ) » &
TR AT » HiEi2 5 142°C1 | PF > 99°C5 » 45 - RT % & 2. {8 ¢
T 4°C 2-20°C -
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(= ) Polymerase Chain Reaction (PCR)

[ %]

B~ 17ul (GST A2)# 18.8ul (GST P1) DEPC H,O » 4 ul (GSTA2) ¢
5 ul (GST P1)10X PCR buffer » 3.2 ul 2.5 mM dNTP (final )k & 5 0.2
mM) > 4.8ul (GSTA2)2 2ul (GST P1)25 mM MgCl, (final & & % 3 mM) >
5ul5 = primer(10 pmole/ul) % 5 ul 3 4 <57 primer (10 pmole/ul) » 4c
10 ul =1 cDNA (RT A 4 )’ $£4 mix 353 > spindown {5 > 4v — jF 4= >
VR R TR 0 94°C A 5 A 4E > 4r Taq (Su/pul) 1 ul > X6 494°C >
2 k48 > 55°C (GSTA2)& 56°C (GSTPL) > 1 # 45> 72°C > 2 » 48 > & {7

35cycle > Bi8 72°C > 20 ~ 48 - PCR %= = {6 %75 % 4°C 2¢-20°C -

1. 1.5% DNA gel 2. # #

#- 1.5g e agarose > I 4 » 98.5 ml 1X TAE buffer » #igik 4e £ 1
TS AT A 40°C s B~ Y o REE R Y o
2. DNA & # -

x5l ¢ PCR A 4 4 » 1 ul 2 6X DNA lodding dye i & 53 -
WRBRI00 RFEFL AL 0 fI* BtBrd 2 - k8%

#0242 9 AR B 7 SR T 4 3 DNA T A -
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EX R

(1.5 % Agarose gel)

& A tE /WA
Agarose 15 ¢g
1X TAE buffer 98.5 ml
Store at4 °C

(50X TAE buffer)

S £E / WH
Tris-base 484 ¢
Glacial acetic acid 11.42 ml

0.5 M EDTA (pH8.0) 20 ml
Add d,H,O until total volume is 200 ml
Store at4 °C

{DNA 6X loading dye )

ENA EE / BA

Bromophenol blue 0.025 g

Xylene cyanol FF 0.025 g
Glycerol 3 ml

Add d,H,O until total volume is 10 ml
Store at4 °C

= ~ A 35 GSTA2 2 GST P1 2 clone

(- ) %489 DNA ¥ Fz it

Bt 2 §_#% * VIOGENE 2z gel extraction miniprep kit



[+ 2]
#p5 = DNA %4 > 7 7 DNA % = ¥ & & (¥ 50~300 mg) >
% »~ 1.5 ml 2. micro-tube ¥ > 4 >~ 0.5 ml Buffer GEX > ** 60°% it % 10

ko @ B % A RS 0 # gel extraction column ¥ » collection tube ¥ >

&

P33 R AER &% % ~ column ¥ 0 12 12000 rpm 2 3% i# des 45 §) o
Z A B p R o T3 column ¥ 4c »~ 0.5 ml 2. wash I buffer » 2 13000
rpm 2. & iE oo 45 450 F D im0 2 15 0 2% column ¢ 4r » 0.7 ml
z_ wash I buffer » 12 12000 rpm 2 & & #.s 45 F) > T A @prup ity £
212000 rpm 2_ #iE AR 3 A 4m 0 2 "f 5 AR 0 B f8 #- column #
I #Termicro-tube ¢ > I 4e » 20 pl TE buffer # ¥ - 4 48 > 12 12000 rpm
z iR 2 A ds 0 B-DNA P HR I K > T AT T AL #3020
ki o
(=) ~ 274 (plasmid) DNA 2 % B~
[ 2]

B~ 100ul #i# (pGEM # pEGFP # pCDNA3)# 46" 2 ml 1LB
¥4 0 22 37°C 200 rpm 35 & R e 0 £ #-2ml Fie s~ 49 3 & iR 100
m> T4 rFEFE22 F 0 FRELETESI ODES 1 BFR
AT g ¢ 11 3500 rpm i iE 4 °c 3w 10 min o A R 0 e 2

2 ml 50 mM Tris » pH8.0 » #-pellet = > 4747 > £ *v » 0.5 ml lysozyme
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(40mg/ml) » % +c3 7k b 15 A 4815 » e~ 333.75 £1250mM EDTA >
pH8.0 >R &£353 15 » ¥ % Ak} 15 245 o 4 » 3.35 ml solution IT » 3
TR LE3 > Bk Smin s v » 235 ml shsolution [T R £ 325 >
FEARY 5454 0 12 12000 rpm ##:E 4% Brow 20 A 4EfS o ) s R B H
#ik 1 ¥ — 7o (phenol-resistant) » 4 » ¢ %8 4% 57 phenol (pH 8.0) -
WERT R w Rk 5 448 o 12 3500 rpm i 4 °c drw 10 A 45 o
PTG LEE N AR A SR BB BTV - AT 0 b
f> %8 #% <57 phenol : chloroform (1:1) » ** 2 B T B frenk w s &k 5 4 4 >
123500 rpm i 4% g 10 A4 o PR Bog K T ¥ - ATiEE
4v » 1/10 %8 # 2- 3M sodium acetate (PH7.0)> /% & 5 4 » Z A 7k 99%
SUEPE 0 O A-20Crk4a® 24 -] pF o gk 12000 rpm ##%:# 4 °c 3w 10
A& AR R e TO%FWE ek maE R BT o R AR A
s “,/TT_ 7k o Pellet 7% ¢ {6 % 1 ml 0 TE buffer (PH8.0) » ¥ 4
%= - ¥ 1.5ml 2 micro-tube > & ¢ 4r » 11 RNase (10mg/ml) > *c » 37
Cevkis ) 30 ~ 45> & ¢ 4 » 1 ml e phenol (pH8.0)» &2 T » kw
ek # & 5 A4 0 12000 rpm $EiE 4 °c s 10 A 4B o o] BB

"IV -

S

Tend 3 (LA BT Y T ) 4~ &84 ¢ phenol :
chloroform (L) &2 87 > X B {ck & 5 4 45 > 3500 rpm & 4 °c

s 10 4 48 o /]wuialv}LE»P,j‘;-,fé ) ,J_F—-%fT%‘—? v L =4 r Iml 2
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chloroform » 12 fe 4% % % .o » 2R{5 4 » 1/10 §2 4% 2 3M sodium acetate
(PH7.0) » iR 4r > £ 4 » b HAE 2 99%JFpE » ¥ » -20°C /I & o
12000 rpm 2_ &3¢ 4°Cars 10 4 48 0 F|5z ¢ FiR 0 4o » T0%FW > kv
BAre & d A= o 2 12000rpm 0 4CEEe 10 4 48 0 532 ﬁﬁ‘;}’if 3

iz pellete v » i & 2. TE buffer (pH 8.0):% f# DNA > Z_& ¥ i 7 DNA 7

[% &8 ]

(LB broth)

S £E /W

dQHZO 190 ml
Peptone 2 g
Yeast extract 1 g
NaCl 1 g
Adjust pH to pH 7.0}
Add d,H,O until total volume is 200 ml
Autoclaved

Store at 4 C

* Ampicillin: 100 g / ml
*Kanamycin: 60 g / ml

{ Ampicillin stock: 20 mg / ml)

x A EE / WA
Ampicillin powder 400 mg
Add d,H,O until total volume is 20 ml
Store at -20 °C
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{Lysozyme)

SV EE / HA
Lysozyme 40 mg
Add d,H,O until total volume is 1 ml
Fresh prepared
{Solution IT)
EVAS E8 / WH
NaOH (0.2M) 0.8 ¢
1% SDS 10 ml
Add d,H,O until total volume is 100 ml
Store at room temperature (in the dark)
{Solution IIT)
SV EE / HA
5 M Potassium acetate 60 ml
Glacial acetic acid 11.5 ml
Add d,H,O until total volume is 100 ml
Store at4 C
{3 M Sodium acetate, pH 7.0)
EVAS E8 / WH
Sodium acetate 24.609 g
Adjust pH to PH 7.0
Add d,H,O until total volume is 100 ml

Store at4 C
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117 & #-k & TE buffer %48 91 1 DNA £ 100 > 12 & £ & &
PRl EIR % 2. ODggp 2 ODggo v i 355 RNAZ JER 2 B R o
[3+ 5]

260 nm £ B« 100 (iﬁ%&”fﬁgﬁz ?png/ul
20

(2 ) vector & cDNA 2_*» &](digestion)
[% 2]

B~ vector & ¢cDNA » 4 » i % % if £ U4 F%2 £ R buffer > ¥
YR FRAT AR AR 0 R R PRTRAS 37°C IR 3R R IER 5 2
(835 70°C 8% 10 A 48> R FURIFAA L A4 b JTE R AR G
F30-20% kfa e oo
(I ) # & iv* (Ligation)

iz * TakaRa 2. DNA ligation kit
[% 2]

B2 (&% restriction enzyme ¥ * e cDNA % vector (3 2 )k B 4
1:1~4:1) » 4e > if € 9 ligationbuffer 1 J2 £353 {5 » "R R 348 11

°CH 8% 16 /] FF1L F o
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GST A2

1. GST A2—pGEM

(1) digestion of GST A2 cDNA

SR T8 /WA
GST A2 cDNA 2ug
ECoRI 0.5 ul
Xbal 0.5 pl
H buffer 1 pl
# Bk A LA 10 pl
Total 10 pl
(2) digestion of pGEM vector
SV £/ HH
pGEM vector 22 pg
ECoRI 0.5 pl
Xbal 0.5 pl
H buffer 1 pl
Bk I A 10 ul
Total 10 pl

(3) ligation of GST A2 cDNA and pGEM vector

5]

GST A2 cDNA : pGEM

200 ng/0.752 kb : 220 ng /3.2kb=3.89: 1

[i5 ]
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= A

A

Ik

| HA

GST A2 cDNA 1 ul (200 ng)
pGEM vector 1 ul (220 ng)
ligation buffer I 2 ul

2. GST A2 (from GST A2-pGEM) -- pEGFP
(1) digestion of GST A2-pGEM

SR T8 /WA
GST A2-pGEM 27 ug
ECoRI 3l
Sall 3ul
H buffer 6 pl
Bk A3 B 60 ul
Total 60 pl

iE {7 digestion 2 {8 > #-Z 4727 DNA 774 > £ 41* VIOGENE

2_ gel extraction miniprep kit #-%% 48 ¥ GST A2 DNA ¥ E % it w g 2_o

(2) digestion of pEGFP vector

S £E / WH
pEGFP vector 1.4 pug
ECoRI 0.7 ul
Sall 0.7 ul
H buffer 1.5 pl
Bk I B 15l
Total 15 pl
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(3) ligation of GST A2 cDNA from GSTA2-pGEM and pEGFP vector

[+ 5

GST A2 cDNA : pEGFP
98.36ng/0.752kb:205ng/4.7kb=3:1

[ 2]
A EE /WA
GST A2 cDNA 2 ul (98.36 ng)
pEGFP vector 2.2 ul (205 ng)
ligation buffer I 4.2 ul

3. GST A2 (from GST A2-pGEM)—pcDNA3
(1) digestion of GST A2-pcDNA3

SR T8 /WA
GST A2-pcDNA3 27 ug
ECoRI 3l
Xball 3ul
H buffer 6 pl
Bk A3 B 60 ul
Total 60 pl

i 7 digestion 2 {8 » #-F £ 32 {7 DNA £ 7% » £ f1* VIOGENE

2_ gel extraction miniprep kit #-%% 48 ¥ GST A2 DNA ¥ E % it w g 2_o
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(2) digestion of pcDNA3 vector

SR 8/ MA
pcDNA3 1.28 pg
ECoRI 0.6 ul
Xball 0.6 pl
H buffer 1.2 ul
ik 3R 12 ul
Total 12 pl

(3) ligation of GST A2 cDNA from GST A2-pGEM and pcDNA3 vector

[ 5]

GST A2 cDNA : pcDNA3

58.5ng/0.752kb:200ng/54kb=2.1:1

SV ¥ / MW
GST A2 cDNA 1.5 ul (58.5 ng)
pGEM vector 2 ul (200 ng)
ligation buffer I 3.5ul
GST P1

1.  GSTP1—pGEM

(1) digestion of GST P1 cDNA

SV ¥ / M

GST P1 cDNA 0.8 ug
ECoRI 0.4 pl

Pst] 0.4 ul
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H buffer

1.2 ul

& ok

IR 12

Total

12 pul

(2) digestion of pGEM vector

SN 8/ MA
pGEM vector 2.2 ug
ECoRI 0.5 ul
Pstl 0.5 ul
H buffer 1 pl
= Ek A LA 10 pl
Total 10 pl

(3). ligation of GST P1 cDNA and pGEM vector

5]

GST P1 ¢cDNA : pGEM

167.5ng/0.692kb:220ng/3.2kb=3:1

[#5 ]
SV ¥ / MW
GST P1 cDNA 2.5 ul (167.5 ng)
pGEM vector 1 ul (220 ng)
ligation buffer I 3.5ul
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(= ) #&7 (transformation)
1. Competent cell =% & :
[ 28]
7220 °C B~ 41 IM109 shjjfé et 2ml eHLB R &% ¥ » &37 °C
BAEREXP1ml 2 100ml #7# LB RFR w37 °CH
Bzl # % (200 rpm)3t % I 600 nm ik £ T ok k E L 0.4~0.5 2 4
Ris 0 2 4°CH 12 4500 rpm & 10 4 480 Hlic ¢ Kk 0 F T pellet -
# ¢ 4 > 10 ml ek 50 mM CaCl, (7 10 mM Tris-HCI1 ) » #-pellet 4=
o BB K 304480 B 4°C o 12 4500 rpm Few 10 A 48 0 55z
Fpik o 4o 2ml ik CaCly (7 10 mM Tris-HCL) - #- pellet 47 4% o

4o B3 0 Av ~ 2 FiE oo glycerol @ # final kAR 5 10% 0 &5 7F £-80

°C » 4r®& i transformation > ¥ 5 F i3 * o

[# &0 H]

(50 mM CaCl,, p 7z 10 mM Tris-HCl)

S o T

CaCl, 0.3675 g
Tris-HCI1 0.0788 g
Adjust pH to pH 7.5
Add d,H,O until total volume is 50 ml
Autoclaved

Store at4 C

2. Transformation
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[+ 2]
#- it 2 ligation & 4= ¥7 200 pl 40 competent cell ;8 & » >tk + iF
* 30 448 0 3t 37°C 0 3 A 48 # a2 (heat shock) (s » = Traxw kb oo
8 4 0.5 ml SHLB 3 %% (7 4238 4min) 32 £ 57 37°C » fe
30 ~ 48 B M- B4R 7 7 ampicillin ~ X-gal 2 IPTG LB #
% 45 1 (pGEM £ pcDNA3) > & ¥ 7 3 Kanamycin 7 LB 33 &% %

(PEGFP) © I = Pt v ¢ chjFiE o

[# =0 4]

(LB agar)

SV % / A

dszO 190 ml
Peptone 2 g
Yeast extract l g
NaCl l g
Adjust pH to pH 7.0}
Agar 3 g
Add d,H,O until total volume is 200 ml
Autoclaved

Store at4 C

*Ampicillin: 50 g/ ml  *Kanamycin: 30 g / ml
(2 % X-gal)

S % /W
X-gal 0.02 g
DMF I ml
Store at -20 ‘C (in the dark)
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(IPTG: 25 mg / ml)

x A £/ Wi
IPTG 25 mg
Add d,H,O until total volume is 1 ml

Wi
Store at -20 ‘C

(= ) P& &2 (rapid screen)

[# 2]
MR F iR Tip PEHE -0 FECRE A
Z2 LB T3 £ %7 »370c & 24 ) o L % SR Fd2 2 Tip

B~ 0 R &3 20 pl 2 loadding dye ® (M 7 1% SDS) > 2l 2F > & &
% > 4§74 £ #v > 10 pl 52 phenol (pH 8.0)% chloroform> ** 4oc 14 12000
rpm s 5 A48 0 B 10 pl b /F +% 87 DNA 7 A& 447 l%‘@:gf‘%g

Fentk A - B iE{T DNA $AA 45 155 H o § 4k

ik

% VPR AE
ﬁ’{i\a%ﬁ‘\ m‘f#% ?ﬁ‘%ﬁ ’ /{4,\7 Hlj L J“l}’:i“'?ﬁl}‘:‘ .;lz_ﬁ 3 3:? , fé»/L}/E'-— ‘H)

m’é’\ 1}% H—F:\.‘» °

[& 507 ]
{(6X Loading dye, 1 % SDS)
S EE / WH
Bromophenol blue 0.025 ¢
Xylene cyanol FF 0.025 ¢
Glycerol 3 ml
10 % SDS 1 ml
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Add d,H,O until total volume is 10 ml
Store at room temperature

(~) -] &4 DNA

[# 2]

HEREEL RAT AP REEAL T I SR IR
Tip » & Fepellet » I 4c » 100 pl krsolutionI» * 4 J=F 353 > 4
4+ 200 pl #hsolutionIT» + TR £ 2 H P (3 F3RF) » £ 4t 150
ul 7k érsolution 11> + © fEdemefnl & > 3c sk b #5 % 3~5 A 485 3 4°C >
12000 g &< 54 4805 ik T ¥ — 1 eppendorf> v + % #8 4% «-iphenol:
chloroform ;& & {2 > mix 353 > %+ 4°C > 12000 g #t.< 5 A 450 5 b i
i ¥ - i eppendorf > * & £ Rk 1 95% P ik DNA > -20 'C # 3 =
JPE e 2 4°C 12000 s S A4 0 F R R 0 70 %rhiFpE
pellet » %+ 4°C > 12000 g &t~ 5248 TR R 2§ 7 2% 10~
48 > 4v » if § 0 TE (pH8.0)i% f% » X {c 88 DNA % /¢ » control £ » 7

il > M band 7 P A 0 & 7§ ligation & 0 2 {8 F UGIFA T

WFE R R T3 i cDNA fhsize £ 8 Freh e
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EX R

{Solution I)

A kR
Glucose 50 mM|
Tris-HCI (pH 8.0) 25 mM
EDTA (pH 8.0) 10 mM
Store at4 C
(1) =R~

H#-3d 45 e plasmid DNA » # restriction enzyme *» & > ¥z cDNA
{6 >3 TR o
7z ~ X 3F GSTA2 A F]2_# 7 (transfection)
[P 7]
A FE T E P p A
(- ) = &% % DNA 2 ¥ P—for transfection
EP-in x ¢ % GiBoCo £ High Purity Plasmid Midiprep
System kit
[ 2]
B-100pl iR & A 2ml sh LB £ 37 CuEER £
#HEIS0Oml 242 22 LB RR? 37T CrAEHY - HAE
ko3 %1 600nmz2 OD.E 1.5 @ (S fcimpEp*t 4 °C g 3500 rpm

%ﬁ_:\‘_ﬁ 10 ln\fg_ o
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Bt gLt 10 ml 0T R 48 (E4) 0 T 7 column o Jw FEL {8
- R 0 der 4dml e IF Rk (E1)Z 7 RNaseAr RiF 2

pellet $T B =353 )k > 2 {84 dml ehim P2 3 122 %8 (BE2) > £l 535
JoAF ovortex: FES A4 D 2INE X EP IS o 2 18 4 4ml
19 foidl (E3)> = TR £495 > 3 7 vortex » £ 3|6 4 Bk afg S
2 P R e 2 (54 g 10000 pm 3R 10 A H(F T &4
CHrw) e FFRT FRl » ¢ Tgriehcolumn s £ 4 > BT ke
A8 Z 4 o * 10 ml 5 wash buffer (E5S)777& column » % 2 = » #-n T %
SR R Ao RS0 g + % Sml 0 Elution buffer (E6)# DNA
T % o £ 4r 3.5 ml hisopropanol v R £323 > 3 »-20°C itk DNA > fi
% 1210000 rpm > 4°C 430 A 40 oo M3 1 i > % 3 ml 70%:0
/FJ# % DNA pellet> £ 4 10000 rpm 4°C 35 » b | af "/f F /%‘f:fé ’
BEF ¢ i 10 A48 B g £ 90 )7 KI5 2 DNA pellet o 2t 4 47 2. B 48
DNA ¥ & * ** transfection F & °
(=) wmeer %
[ % % 54
1. Hep 3B: Human hepatocellular carcinoma cell

% gt %% 5 MEM + 10% FBS + 1% PSN + 1% sodium

pyruvate + 1% non essential amino acids ° ‘w% ¥ & 15 i 5 370¢ > 5%

CO2 z ¥ % 4 » 'm*¢ subculture & cm (6 well):rdish» T 7~8 A % & >
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i# {7 transfection F 2% > ¥ LR wre 4 £ F2 o
2. Chang liver: Human normal liver cell

@ % 32 % % 5 BME + 10% Calf serum + 1% PSN © ‘w% 32 % 1%
%% 370c 5% CO2 z_ 3 % 44 > w% subculture T 3.5cm (6 well)eh

dish’ £ 3 7~8 & % P¥ > i {7 transfection F 2% > ¥ BL& mP% 4 £ 35 o

[& 5805 ]

(MEM) —= 53 &
ENA E8 / W

dszO 800 ml
MEM powder 9.5 g (1package)]
Sodium bicarbonate 22 g
Adjust pH to PH 7.25~7.35
Add d,H,O until total volume is 880 ml
Filter
Store at 4 C

(BME) —= sy &

x A % / M
dQHZO 800 ml
BME powder 9.5 g (Ipackage)|
Sodium bicarbonate 22 g
Adjust pH to PH 7.25~7.35
Add d,H,O until total volume is 880 ml
Filter
Store at4 °C
(PBS) —= g &

EA E8 / WH
dszO 950 ml
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PBS powder 96 g (1package)|

Adjust pH to PH 7.4
Add d,H,O until total volume is 1000 ml
Filter

Store at4 C

(=) #7 (transfection)
[+ 2]

w35 asddr (6wel)? 48 1.5x10° chim®e » ¥ 10 =2 B ih
dERRREE 0§ w%e L 3 7-8 & % PFIT transfection o

B A B Feheppendorf » & - F & 4c » 100ul 7 7 #d %

i 2. MEM (Hep 3B)#* BME (Chang liver) » # ¢ — & 4c » 2 ug 9

DNA > ¥ - ”g: 4t » 6 ul 7 LIPOFECTAMINE reagent o #-ig = ? A A
—Az o AR EEG(FIF tipid b 60 = o B SRS ) o AR
{6 e B#FE 45 £ 45 > & DNA Jr liposome 7} = complex °

FPERaTRERERS2ml B S EE L #2 MEM
(Hep 3B)2 BME (Chang liver ) » 3c » 37°C ez % 44% % #* o
% DNA v liposome i® % pFF F|pF > #-dish ¥ chiw?e 82 F 734> 4 »
0.8ml# 7z 44 % % « 7 MEM (Hep 3B)#* BME (Chang liver ) DNA
{r liposome complex & 4 (1% T 2 2 =4 Iml tip %42) > 22 » 37°C e
BA Y g 27Ha (transfection) T % o

Transfection 12 -] FF{s » 4r » 1ml 7z 20 % FBS 2. MEM (Hep 3B)
& BME (Chang liver ) [# Z 424 %] 24 /| FFfs » a2 Fend £ B %

¥ & o transfection 2. 12 /] PF{s > TF EFTRZE o
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L& %]

. wmeZ i o

2. DNA 4 liposome £ iR & 323 (* tipmix I *» 60 =x 12 b > 3 4epifi
) -

3.  DNA {r liposome *" ] % if % > DNA Fr liposome * % ¢ $f!im?z g =
7 o

4. DNA 4r liposome 1} = complex sPpFiF » % ¥ 3 n '}7’5’-3% 4 & et
% °

5. DNA F% %R > * kit (GiBco BRL)% B~ o

6. liposome § ¥ A4 X > I REF Lo FLI IR EFAZFF oo

I~ e B

[# 2]

transfection 48 -] FFié » & %12 DMSO ~ 0.002 mM ~ 0.0l mM %

0.05 mM aflatoxin Bl rJd® fm¥s > ¥ BLZ ‘m P2k fk o

+ ~ MTT Mm% # (£ 4 $5( MTT assay )

[ 2]

195 Alley & 4 48 £ 3t 1988 # 7 Cancer research # 7] (51) > #

B3 E A * E e g S d ﬁ‘figij"\%ﬁ dehydrogenase iF % » # MTT ¢ § ¢

g = % 4 e formazan crystal © T fgt £ 570nm o 4FIR R o

[# )

B-lm e i JD B D4 | PELS o R “,% ¥ &% 0 1 PBS ¥ bk ik dm e

(60— well 4 » 45mls3 % A > ) § 450 pl MTT (Smg/ml) > 7 fis

CPERS “,ﬁ%—i B & A& o & {517 6 ml #hisopropanol #-¥% ¢ & formazan

AR FA R E 570 nm TR R R (O.D) 0 b IRP B e R
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= ~GST R & 2 & 17
[ 2]

% (substrate) § £2 #h 4c » 51 GSH » %6 GST ehigLit > 2,3 4F
& 4 (complex) > £ o wx k5 ep| 70 & @ Jwip) 4 47 GST enig it -
[ %]

= Habig & & (52)2. 3 2 i34 & % » #-‘mbe BJR & 24 /| PFis »
SRS R R 0 11 PBS & R ik et o 4o~ 3 £ 2 homogenization
buffer » * a3 fme 4% » 30k MR F A BT By pilmre > 3 4%
12 13000 rpm 3¢ s 30 A48 0 P~ 80 pl b iR 0 4e ~ 60 pl e T2
60 Wl GSH » 353 58 £ 13 » U A £k B 2b 24 if L E T 3 A g &

BRI o B HERE % & 12 bovine serum albumin (BSA)1E & 5.7 (8

|

TR R HE BT T E o

(- ) GST isoforms /& 2. & 47

1. Total GST activity

[ ]

SV final k& &
3.3 mM GSH in 0.1M Potassium phosphate 1 mM
3.3 mM CDNB in 2 ml EtOH in 0.1M Potassium phosphate 1 mM
25°c > PH 6.5 > O.D. 340 nm
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[% &fe 9]

(0.1 M Potassium phosphate )

5 £/ up | KRR
K,HPO,
Add d,H,O until total volume is 0.1 M
KH,PO,
Add d,H,O until total volume is 0.1 M
= —‘F'f 3 # pHto

sample (ul) x protein (pug/ul)
[H =]

4 % 11 nmole CDNB-GSH conjugate formed / min / mg protein # 7+ 2 ©

2. GST A activity
[

T d
7'?']

A

final kR

1.66 mM GSH in 0.1M Sodium acetate

0.5 mM

0.66 mM NBD-CL in 2 ml EtOH in 0.1M Sodium acetate

0.2 mM

25°%¢ > PH5.0 > O.D. 419 nm

[% &-fe 9]

{0.1 M Sodium acetate )

I

I
|l
o

E

Sodium acetate

5.1268 ¢




Add d,H,O until total volume is 500 ml

Adjust pH to PH 5.0

Store at4 C

(F S ehil %7 9w ehdd )/ 14.5

sample (ul) x protein (pg/ul)
[H =]

2 % 2 nmole NBD-CL-GSH conjugate formed / min / mg protein # 7+ 2 ©

3. GST PI activity

[ ]

EUN final kB
0.83 mM GSH in 0.1M Potassium phosphate 0.25 mM
0.66 mM EA in 2 ml EtOH in 0.1M Potassium phosphate 0.2 mM
25°c » PH 6.5 > 0.D. 270 nm

(B -z 0 Bkl F)/5 6
x10

sample (ul) x protein (ng/pl)
[H i~]

% % 12 nmole EA-GSH conjugate formed / min / mg protein # 77 2. °

4. GST M activity

SV final k& &
16.6 mM GSH in 0.1M Potassium phosphate 5 mM
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3.3 mM DCNB in 2 ml EtOH in 0.1M Potassium phosphate 1 mM
25°c > PH7.5 > O.D. 345 nm

[% #pe W]

(0.1 M Potassium phosphate )

SN 8 /s kR
Add d,H,O until total volume is 500 ml 0.1 M
Add d,H,O until total volume is 500 ml 0.1 M
= —f;,zf # pH to PH 7.5
5]
(i F-7 o mefl F)/8.5
x10°

sample (ul) x protein (pg/pul)
[H =]

% % 1 nmole DCNB-GSH conjugate formed / min / mg protein # 7n 2 °

(=) 35 Fad
[ & pe W]
( Standard solution )
S 2 /WA
(1) Solution A
Bovine serum albumine 8 mg
dszO 1 ml

(2) Solution B




Solution A 50 pl

Standard Solution B d,H,O

1.00 ug / 100 ul 40 pul 960 nul

2.50 ug /100 pl 100 ul 900 ul

5.00 ug /100 pl 100 ul 400 wl

10.0 ug / 100 pul 100 ul 150 ul

12.5 pg/ 100 pl 100 pl 100 pl

25.0 ug /100 pl 100 pl

A~ GOT ~ GPT #1242 47

[# 28]

2 GPTreagent L% ;8 £353 (S » % 340nm 2. F > I * & k£ & 3+ scan

-~

U/L=(AA/min x TV x 1000)/6.22 x SV x LP

TV = Total reaction volume in ml

SV = Sample volume in ml

6.22 = millimolar absorption coefficient of NADPH at 340 nm
LP = Cuvet path lenth in cm

1000 = Conversion of units per ml to units per liter
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&
*ﬂ

— ~ Primer #73% 3+ & RT-PCR :

*F % 34 > 2 Spraque Dawly %+ v & 5 #-3% (model) > &
= € Bl(rat) GST isoforms 2. #& 78 % 3> ¥ ¥ ¢ FF S &4 78 GFP-rGST
M (Ybl) > * v B4~ A" im?e 2 X 33Fm? Chang liver ¥3$< AFBI #
T 4 FRBDME > VRS AFBL #2312 o d 0 E HE A4
2. GST &RI|2 w3 &FNL R > FPt M F &% g ec A 2 GST
AFREI S R we P B3 & 9= 48 GST isoforms: A~P~M i
71 78 (Cloning) » 2= = A #f GST isoforms 2_§#& 78 & st o A F#h =2 P4
& &% GST A2 2 Pl {7 s 1 ir - 5 L g National center for
biotechnology information (NCBI)z & ] i& {7 & » J& {7 £ 57 "F%K GST
A2~Pl 2 cDNA B 7| » A wj2x 2+ 8 5342 3 schsl 3 (Primer) ; & i&
B primer 0K 7| ¥ 337 3 #F 22 U4 fE % *7 B (Restriction enzyme
site) » 1 I A AF LRI EE & Ay~ 7 2 (Fig 1) > Zac g omag 2 ¢
# pGEM (Fig. 2) ~ pCDNA3 (Fig. 3) ~ pEGFP (Fig. 4) » & 74 & (v #
(Ligation) °

T -3GBS (d S B )

it3 RNA> =

\F‘lﬂ

# i {7 RNA ¢4 » 1 AE3a RNA 22 &5 (Fig. 5)

BELE D] 5S~ 18S 2 28S rRNAs - 4% & 451t % (RT)% mRNA & &4k
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= ¢cDNA » £ §1* #7337 GST A2 2 GST P1 2 primer > 4 %] 14 55C
2 56 CErFREMPFEYE S B (PCR) 35 Bk (cycle) - ~ £A4 U
cDNA o PCR A 47 14 1.5 % %% 7 i~ (gel electrophoresis )i {7 4
17 o 2% > 12 DNAladder 3 marker > ¥ %% 752 #& £ %+ (base pair) (Fig.
6)% 692 base pair (Fig. 7)eni= % %72 3P B 5 - 9 Band > CE:
#] 5= hGST A2 2 hGST P1 2. ¢cDNA -

= ~ hGSTA2 & hGSTP1 2 E 7w :

#-#1% hGST A2 £ hGSTP1 2. PCR & 4 » 1 1.5 % agarose gel &
7oA eq* o] 7 *7 2] agarose gel » 2 hGST A2 & hGST P1 ¥ - band>
14 gel extraction system kit ¥ it ~ w e ¥ T E o v xA £ ¥ pGEM
cloning vector (Fig. 2) » % 11 4p b 4F 2" U4 p% % & (7 *7 2] [hGST A2
(EcoRI 2 Xbal)e&* hGST P1 (EcoRI %2 Pstl)] » i 11— = ehE B ford i
Rie o e » B EPFEZEFTHE F B (ligation) > T f| * 25 i3 ‘w2
(competent cell)## 78 (Transformation) * JM 109 E. coli » » & #-E. coli
¥ % 7 3 ampicillin 2 3% % A (agar plate)® - 11 X-gal ~ IPTG % 3t
(Selection system)& {7 f]i% 2. éF:E o

#ev & o - A HR F(clonies)Pr Az 0 £ AT & 24-36 ) FELE > &
TR L 1O%FEERRYEFRT ALY o d Fig8 v H ¢ 1

N N R Fi%‘r%ﬁDNA’_ﬁ’i‘%ﬁDNA(pGEM) it (%
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Zf7)> # bend ¥ F P ALY HE (shift) PR % > AT d P e H -

= e

EV i s o g » hGST A2 @ % = Febend B2 5 shift
ST 0 SPGB F $4 $ 3 o hGSTPL E# & (Figd) » & 1 48
B4 DNA p #7Z insert = hGST A2 & hGST P1 2 cDNA » ** & 1 &2

EF AP e 2. "4 fE %2 EcoRI % Xbal (hGST A2)# EcoRI % Pstl

(hGST P1) i&i7*r 2] & Ji(digestion) > A 11 1.5% A EBEFT A 0 4

i

% &5+ (Fig. 10,11)> % = FF 4 DNA 5> [is > d S 77 R4 7
3 #% band> =% A ] £ 3200bp 2 600~800bp *+i7 - hGST A2 2 hGST P1
2 cDNA 52 4|fs %+ 215 eh% | 5 A 6|5 752 bp % 692 bp » #7144

HFERIEA B FWDNA 5 S HBEPFH > ¥ b ¢

g

ED

pGEM-hGST A2
#& pGEM-hGST PI -

L7 { - %/ T T DNA #7 3 #9cDNA % hGST A2 & hGST
Pl #7124 § 5P 588 > 127 DNA L4 o %% B #|{- Gene bank #f
# &7 hGST A2 & hGSTP1 & 7|4 - i ¢ [(pGEM-hGST A2) (Fig. 12)

# (pGEM-hGST P1) (Fig. 13)]

*# < = = pGEM-hGST A2 2 pGEM-hGST P1 Z constructs > 3

-

-

i # hGST A2 cDNA “E#r7 » X §giFimre » #700 Jp#-H L 4% 3

pcDNA3 (Fig. 3)# pEGFP (Fig. H* 4+ -
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= ~ AFB1 g2 » A " % m % Hep 3B 2 A f** "% Chang liver

2. MTT £ 47 :

A% E hifd ¢ B S WA GFPrGST M1 ¢h+ 6 &4~ (%3
wie o FAFLAFBl F# T i 4 R B % 0 T F - ¥ AFBL #
A $p3+F e Chang liver #7383 2 & Mo @ ptav 4 7 €8 4 & X i 0k
‘P Hep G2 o d **E R & A 552 GST /7|2 # i F 5 &3FenL B >
Tk E e 0 A 2 GST A2 cDNA F 4] * ‘4% » 4 %
(Transfection) > # hGST A2 78 » X # " ‘w2 (Hep 3B)% X #i+imre
(chang liver)® - # v/ pEGFP §* 48 & #7#]2 (Control) » $£34 % g X
KAt AFBl e 2.7 > hGSTA2 $tim%e 4 £ ~ A1 fi2 BB o > hit
(747§ % (Transfection)z # » % % 1 MTT assay BL%Z X %Vl bm 72
Hep 3B % * #g5F!m*¢ Chang liver & AFB1 &J2 ™ » ‘m#e ez 50k i o
(- ) AFBI z_ &2 $F A % % 'm 72 Hep 3B 2. 7% /& 5 §2 48

%8 (Fig 14) 0 & Hep 3B fm¥% AJ2 0.1 % DMSO (Solvent

control )P » ‘m#e 33 5 b 0 1 2% 0 e kg2 0.002 mM AFB1 BF 0w
g 5‘;& A ntrol 2 zpr H s “:E%‘ AFBI1 #| & miﬂ dv o fmPE
173 7% 5 3 ¥ dose-depend g b o @ F 2 0.05mM 2 0.25 mM AFBI

FFo dmfe 3 E F R FT 85%F 75.5% 0 d pt R S% o A E-* (0.002 mM

~ 0.05 mM ig i # Fl 7 AFB1 » & * 72 2 transfection § &% » " BLZ
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g 78 » hGST A2 gene {4 » * %3 'm*? Hep 3B ¥ AFBI #73% % & 4.2
B
(= ) AFBI 2 AJZ $f £ #73F w2 Chang liver 2 % /& & 2 58

Z % &1 (Fig. 15) > 4% Chang liver ‘%2 &2 0.1 % DMSO (Solvent
contro) ¥ » fm? 3 iE F R0 7 9 7% 0 2§ aJZ 0.002 mM AFBI1 BF > m
AT RSN 2% » FMER 2 AFBL B 5 RGE w3 4 cha
4o H s s F AFBL &R i 4e 0 e i35 5§ F dose-depend £
VoM § RdZ0.05mM 2 0.25 mM AFBI > fm %2 35 5 5 9 F 1T 82%
2 75% 0 d 2% AP Rks 2% 0.002 mM ~ 0.05 mM & B § Fl o0
AFBI1 » & * #A.120T 2 transfection § 2% » gz 78 » hGSTA2 {5 » 4
#p " m*2 Chang liver ¥ AFB1 #7138 3 22 B 58 -
= ~ hGST A2 2_ & 7 1 X 3" w2 Hep 3B 2 A g7+ w"? Chang liver

2. MTT A 45 :

I * 4 47 & 78 (Transfection) i %t - 12 pEGFP 48 3 #74]%
(Control) » GFP-hGST A2 : F B > #&78 » L $g3F 0% m? Hep 3B % 4
#p5%m* Chang liver ¥ >z »c 3> g (s 48 - FE 7% 3 sHep 3B :
pEGFP 2_ #& 78 »x & ) 25 %> GFP-hGST A2 z_i##& 78 32 5 % 16 % (Fig. 16)-
Chang liver : pEGFP 2_ #& 78 32 % ) 70 % > GFP-hGST A2 z_ ##& 78 > 5

60% (Fig. 17)> m g S trmie @ aa»xc 52 £ 8> A mPe q| 2 % >
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"k m®2 Hep 3B 2 £PF > — dopimz 2 42 LM ¢ 24 RER %
(Fig. 18) » Fptlm¥e g E3v ¢ h 2. & & ff -] © @ "’z chang liver > ‘w
feAlfpinydk o REEEW > 2 EFX T 5 ¢35 B ER % (Fig 18)
e e e EOTh 2 £ G A 0 TPt B {7 transfection | %
PF > Bff ¢ % DNA 2 liposome #% & & g~ » #7107 e T 2R ,T*u
Boo UF kBB E R LT Sx i (Fig 16, 17) 0 % k4
Wya3 & w3t mre T (cytoplasm) s e Al fE <~ 5 AR R R G A e
3 cEcme TIRFlA R AR FERERR 0 Z B R Tlnte g T
7= m B4z > @ Hep 3B % chang liver i& = $kw% 4878 hGSTA2 7%
BT | IR & & chimre i s GFP & P & > 8R4 72 hGSTA2 4
23 M4 AFBL $19Fimid S g 2 o LA 48 | BEES 0 B
e ¥l AFBI BUL » ¥ 4 B 4 BT 24 [ B 15 0 it (7 MTT A 45 » 7 18
2_ Py 14 transfection x5 R o
(- ) hGST A2 2 # 7 % 4 4757 in % Hep 3B & i & 2 4

"7 pEGFP § 484 17 100% » JAkfmoe cig i 5 o 3t 4 31
# (Fig. 19) » & % # 7% pEGFP {44 & GFP-hGST A2 2 Hep 3B i -
NEE B g ELTECE B AR 4 0 S0t S et Bl X P OBE P K > RO
dose-depend I % o b PEL F I mE I ILE S 2 F o #E7E GFP-hGST

A2 2 ke i A bl3av g pEGFP A2 dwe ko ehid o @ f A2
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0.05 mM AFBI1 P > 7 pEGFP §4 4 2 4& 78 GFP-hGST A2 'm* 15 /& 5
A E R FIT 53%2% 36% ;B BRI Ay A Bl B % > £ 4 %2 pEGFP
F 48 & GFP-hGST A2 sy e § 17 100% > 77 F 2 fcdy o 5 5% A7 >
¥ A2 0.002 mM ~ 0.01 mM 2 %2 0.05 mM AFBI p* > 35 pEGFP {48
2 #75 GFP-hGSTA2 ‘w% & 5 Apfaz. T » 3 BE 4L B o
(= ) hGST A2 z_ i 78 4+ 4 #f"F ¥ Chang liver 5 /& 5 2. 2 58
v 378 pEGFP 4§ 1% 100% B3 fmve iy 75 5 B % #F W (Fig
20) & i AL B 4 27 F > f& 5 GFP-hGST A2 2w ¥ 33 i& et b3t st
pEGFP $4 482 Mm%z kehit 2 % 5 ¥ £ & > § /2 0.05 mM AFBI1 p#
#75 pEGFP §* 48 & GFP-hGST A2 im# 3 75 5 & % £ §17 83%% 60% ;
B IR 214995 A Bl %% » £ 4~ %2 pEGFP § 48 & GFP-hGST A2 ¢y
% 17 100% 0 #Fi% Pl 2 #chg o %M o @E pEGFP {42 @7
GFP-hGST A2 im*e & F 402 T » $ 24 E LB o
*F % hik 7 pEGFP 2 GFP-hGST A2 I Hep 3B % chang liver ‘m
'z ¢ > d MTT 4 47 (8 % (Fig. 19,20) > # % d2 AFBl £ % > 125 $hiw
*¢ i 78 GFP-hGST A2 2_ ‘m ¥ 73 /& civt b 320t g 78 pEGFP {48 2 fwre %
103 o de o % F hGSTA2 & % & 4 535 #e 1L AFB1 e 4 o
7 ~ hGST A2 2 &7 ¥ X 57 %F % w*? Hep 3B 2 % 5 "F'w" Chang liver

SR AREHRRFF B B
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> 78 pEGFP §* %8 &* GFP-hGST A248 | p5 s » 7 e lm¥z 3212
AFBI k@ » 2 B 5 o d2 12 2 24 ) PF{S > 3R liciTd B ¥ k2 wve
B Y= chime F (b HTF A o

(- ) hGST A2 z_## 78 ¥4 4 %5 "Ff m*e Hep 3B 2. B2 58 ¢

Szt % ko (Fig 21) 0 # 78 GFP-hGST A2 2. Hep 3B ‘m#z » &

FEL RILE R G e o e 2 0l Gl PRSP RES BFIR

£ B d2 2 F > 78 GFP-hGST A2 2. fme 7 = dut (3ot 78

E:)
s
‘Jrﬁ'f

pEGFP $'#2 Mm%z g » ¥ R F L L - W EF L 24 | B ki
Pl FRApF S (Fig.22) @ pt ek A E P L B K o
B BRI 24345 A Bl2 %% » £ 4~ 5|2 pEGFP §* 4 & GFP-hGST A2 sy
F12 5 100% » #7182 Hchf o 5% B o 7 pEGFP 48 2 7
GFP-hGST A2 im% ¥ » B % ¢ ¥ k2 wmiehn = 50524 ¥ L 8o
(= ) hGST A2 z_ #7584+ 4 %3 m ¥ Chang liver 2_ 8258 :

St % o (Fig. 23)» # 72 GFP-hGST A2 z_ Chang liver ‘w2 3
oo EAEILE 8 E > 7 GFP-hGST A2 2 fm%e 7 = b Giad
76 pEGFP §'482 iz g » it 3 £ £ 325 Hep 3B 'w? kehipi i o 30 &

PRIR 24 0 PSR i T FRAP R ek % (Fig. 24) > @ gt pFen

-

h AR L LA BRI AR AR 5% £ 4 W pEGFP

948 & GFP-hGST A2 fidlio 5 4 7 100% 519 B 2 #ichh » 5 % B m -
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% k22 0.002 mM & DMSO ~ 0.01 mM AFBI1 p¥ - i& 78 pEGFP f' 83 i
78 GFP-hGST A2 H mPe z_ 7+ = F o w| fmd? AFB1 12 /] FF % 24 | pF 2
o s REFDLE o

Hep 3B % chang liver it % kw2 » % % AFBl B2 22 7 > # 7%
GFP-hGST A2 2_ ¥ 5 = st 4|35+ 7 pEGFP 48 % » &2 MTT assay
@3- e (Fig. 19,20) 0 £ =% ™ hGSTA2 ¥ 7 & 4 %3 % %
FL AFBI1 i # o

$hh o g4tk e pEGFP $ 48 2 Hep 3B % chang liver 'w¥e 2 & {3
470 % H 2 AFB1 Z4 g% ﬁ‘ﬁz‘?\transfection 60 | FF{s > . Hep 3B
(Fig. 21)% chang liver (Fig. 23)im® » #15 B d §F K2 wme? » ¥ =
fmfe A wl ik 1.15%% 29.15% 0 #1725 B ehE §E o Jp| H_F) i S F e
chang liver 2 ¢ # # 3 8 w?s Hep 3B k {¥ 1> { transfection e 477 >
DA SO R T & 5 “f » @ liposome 2 DNA #H4e » » $timie o § -
BT o d BEEP > "R Hep 3B HIR B chif X [ § v Fimbe
chang liver & % -

44t Fig. 21,22,23,24 & - #Henk 47> afgs T Hep 3B e0f % ¥
HI o F HF EASL AFBI 0 4 # 75 GFP-hGST A2 #7i3 & thim®% 7~ = &
XA GFP §* 4110 & » @ % chang liver W% # > [ {% e R A

170 8P R 5 14 B dept enZ B §.F &3] F 5 7 hGST A2 gene ¥
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R % AFBI 9% % chang liver #7344 cha |2 ; * '?f { i 78 i
hGST A2 gene ¥ # 4r AFBI 13+ ‘m*¢ Hep 3B & |4 7 ip it 53 by §_
AFHREPSHHTE 3 o
# ~ hGST A2 ehig 78 ¥ £ %55 % w7 Hep 3B %2 £ ¥75F % Chang liver
2_ GST isoforms & 182 58
* 4% 78 pEGFP ?‘3 &% GFP-hGST A2 48 /| pF% Z 4 iv% 24 | p&F

fs » & w11 ig § o buffer yc & Cell lysate » 4 15 GST isoforms & .2 %

(= )hGST A2 2_i## 78 4} % 5 " )% 'm*2 Hep 3B % 4 33+ w*2 Chang liver
H GSTA #H%i- 2 F258 ¢
[Hep3B H GSTA F 4z it ]
st % ot (Fig 25) » # 58 GFP-hGST A2 2. Hep 3B m?z » %
R AT RILE Y > #8 GFP-hGST A2 2 ¥ @ GST A i f4n
Frdlle (@7~ pEGFP §4#)im®e kg » * § B EFLR > 47 » fw
%o @ (hhGSTA2FEF F A o b B AR T P B chlm iz 1 > B
AFB1 ¥4 fljfr2. = > Hep 3B ‘m#s # GSTA i 230 # 4c chlfa) > &
¥ % 3R dose-depend IR % -B B R A 1345 A B2 % %> £ 4~ W12 pEGFP
U4 & GFP-hGST A2 éprdlie & 100% » 18 52 #edh o s % B o 4

EJE 0.002 mM AFBI F - #% 75 pEGFP +* i 7 pEGFP-hGST A2 {448 # ‘m
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%2 GSTAEMBZFAWAEE 2 3 WFLE -
[ Chang liver # GSTA &2 %1 ]
Atk g (Fig. 26) 0 £ A7 mJZ® 4 » #7%8 GFP-hGST A2
2 7z @ S GSTA shEfesn it gl (# » pEGFP §48) e % e
PHTHEFLR A AE e d hhGSTA2 /3 2 ot ¢h 2 K
R E P f nfmie b i 0 22 Hep 3B — % ° & AFB1 &4 {12 T >
Chang liver m® ¢ GST A éﬁ?é'l“i‘ﬁﬁ”ﬁ WA a) > ¥ ¥ ks RIR
dose-depend P13 % - B BRI £ 4395 A Bl % » f & %2 pEGFP §* 4
2 GFP-hGST A2 el 5 100% > *7HE P2 By » B 5 8T 0§ 2
0.05 mM AFBI P » #3% pEGFP it #% 7% pEGFP-hGST A2 {48 # ‘w2 2.
GSTA2 FHF A3 BxenL R o
(= )hGST A2 2_i## 78 4F % #¢ " )% 'm*2 Hep 3B % 4 33+ w*2 Chang liver
# total GST & {25 it 2 258 ¢
WA E SR & > &5 GFP-hGST A2 2 ‘m*¢ ¥ > total GST /%
PRt sl e (B2~ pEGFP {V48)ime % th§ (Fig. 27, 28) * 2 L
Chang liver im?z (Fig.28)> & 7 ¥ £ % » £ -7 » 'm?e ¢ 7 hGST A2
¥ Hf 4¢ total GST & 1 -
(= )hGST A2 2_i## 78 4} % #¢ " )% 'm*2 Hep 3B % 4 #3Fw?2 Chang liver

H GSTP/EHgt 2 258

65



[Hep 3B H GSTP #1142 % i ](Fig. 29)
AW AT EILE S > 55 GFP-hGST A2 2 Hep 3B im#s ¢ » GSTP
SR B A e (B ~ pEGFP fill)mse g Y23 PAALAR o X

B R RJE T R B cnim iz i i kB AFBI f12. T s Hep 3B

3N

iz GST P s % 4 H 4c chffa)
[ Chang liver # GSTP ;#12_ % i+ ] (Fig. 30)
EmEF RILE Y > w78 GFP-hGSTA2 2_ ‘w2 ¥ » GSTP a4

ARt Tk (# 72 » pEGFP §*48)km 2 keng o £ HF § 2 DMSO -

‘UH—

0.002~0.05mM kA ¥ - 3 L3Finz £ - B BIR 24995 A Bl £
# %] 12 pEGFP 448 &% GFP-hGST A2 § % 100% > #{% 3|2 #icdf > & %
Bt 0 % A DMSO ~ 0.05 mM AFB1 P » # 7% GFP-hGST A2 2. GST P
M A F 0 pEGFP UM kB3 > T JEF LR o A7 r lm
# 7 hGST A2 » % Chang liver sm? # » ¥ it 3§ 4 GSTP gt » igfd
B » FE G iz nfF R Lo o
(2 )hGST A2 2_ i 78 ¥+ 4 5 "8 ‘o % Hep 3B % 4 3%+ m*¢ Chang liver

# GSTM /&M%t 2 58

%A FESRE S > # GFP-hGST A2 2 Hep 3B (Fig. 31)%

Chang liver (Fig. 32)w% ¥ GST M &g {2 & 474 (# 72 » pEGFP §48)

SRR SNt

R PELR o A7 %Y HhGSTA2» ¥ 7 ¢ §2 48
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GSTM B4 o
= ~hGST A2 ehig 7 ¥ AFB1 #7338 c/F3 T 2 P58
CREY G R AR 6 R E RYARS M 75 (COT)Z R
Pap prpidt g i+ (GPT) > 23 F 5 P Rk * X2 MFH g %Y £ &
JE P 2. — o F|pF BK & pEGFP 2 GFP-hGST A2 #& 75 » Hep 3B %
Chang liver m® #» 48 /| PFis » & w3512 0.1 % DMSO (Solvent
control), 0.002 mM, 0.01 mM, 0.05 mM AFB1 &2 - &4 (T % 24 -] pFis >
Yo B3 & & (medium) > %’ﬁd GOT %2 GPT iFH% L) A 47imre 3
IRTE
(= )hGST A2 2_i## 78 4F % 5 " % 'm*2 Hep 3B % 4 # 3+ w*2 Chang liver
GOT FEfr s i- 2 B 5
[ Hep 3B GOT 7% {+2_ % it ] (Fig. 33)
R R B L > f 5w GFP-hGST A2 2 sz ¢ » GOT ev& 2%
Wiz dle (7~ pEGFP fUill)me kehd - 2w RS HF LR A
R E P Ef animie fpit 0 2 0.0l mM 2 0.05 mM AFBI 2. T »
% B miz H GOT 7% 3“]5’34 BEFR eI g o &7 AFBl /29 ¥ F 8 'F
miz 4 % > p¢b > GFP-hGST A2 # 78 » Hep 3B ‘w% {& » At & B X 3
0% P2 Hep 3B #43L AFB1 2_it 4 o

[Chang liver GOT /& 122 % it ] (Fig. 34)
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AHhEF EILE S 7 GFP-hGST A2 2tz ¢ » GOT g |+ %
Wzl (7~ pEGFP §all)im™e kehd | 82 A AJL & 0 F i chim e
ARt RJE T e kR 2. AFBL» B GOT B3R A ¥ 3 4o cha e » &
7+ AFBl 729 ¥ %% w4 T » @ GFP-hGST A2 e » » 2 B
A $F 3w % Chang liver # 4T AFBI 2_5t 4
(= )hGST A2 z_## 78 ¥ A 2 "% ‘o % Hep 3B %2 4 #f%Fm*2 Chang liver

GPT imh % it 2 58
[ Hep 3B GPT #1122 % it ] (Fig. 35)

EHE T EIDE > W w GFP-hGSTA2 2 fm%e P » GPT e (2%
L grdlie (5~ pEGFP §448)im e % ch > + 3 & control f 2 2§ f
72 DMSO -~ 0.002 ~0.05mM 2. AFB1 f#¥> & % %8 ¥ £ ® ; % ;= GFP-hGST

A2 #75 ~ Hep 3B fm®s 15 » & i &£ 8 4 &% % w7 Hep 3B 54w AFBI

[Chang liver GPT /% .2 % it ] (Fig. 36)
Em AT IR E > 78 GFP-hGST A2 2. fm?e ¥ » GPT evE 1%
L yrdle (7~ pEGFP §Udf)m™e kehd - ¢ B FHEFLE © & A

lﬁ'l

m‘

P m e AR i B2 E Rk B 2. AFB1 0 2 GPT ‘}é'b‘.‘FK”ﬁ &
FHR ARG > L7 AFBlL AR v 8 w3 2 - BRI A1 A B

2 %% » £ & w12 pEGFP §*48 &% GFP-hGST A2 % % 100% - #7i¥ 3 2
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fedp o BEKET 0 F AR 0002 mM 2 0.0lmM AFBl pF - #E5E
pEGFP-hGST A2 +* & 78 pEGFP § 4  im®2 2. GPT jE {47 A+ k@ % >
T REESNLE

# 78 pEGFP §* 48 2 pEGFP-hGST A2 I * #f "/ w* Hep 3B % *
# %% m* Chang liver » ¥ 2 AFB1 &J2 m*2 & » GOT %2 GPT & 435
AR AP g 0 A7 AFBl B T Fwmre g A4 B R w5
= ottt @M R F AR E S > n GFP-hGST A2 2- ' ¢ > GOT %
GPT svig 30t gl e (75 » pEGFP §#8)km#e kg - % 77 & » fm

%2 ¢ HhGSTA2 » ¥ i B % % 5] AFB1 #1i& & ehif T o
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BE
AE v e 22 L& GSTA2 2 GSTPl 2 A FiE % » ¥ ¢ 4% ‘&
#5E ~ 4 %o #-hGSTA2 5 » A %55 m# (Hep 3B)2 % %51 ¥ "%

(chang liver)? - #5 31 m% A % R4 F AFB1 sc# 2. 7 > hGST A2

e A £ A2

— =S

ik

% kT o % hGSTA2 A Fie > ¥ 72 £ 5 %
e ¥4 AFBIL oy 4 o AFB1 5 - R4 5 > H# 1518 cytochrome
P450 i® % #7iE &% = 7 AFBO » 7 55 d GST enigit » ¢ 222 GSH % £
(conjugates) > X | f2 & 84| (53) - 2 3 7§ % R > 8 X mouse GST
Yc £ rat GST Ycl &R 7+ 5 B3 86%crp iufd » e § e pF 4 3T
bacterial expression system P& > mouse GST Yc¢ ¥+ AFBO ig it 5+ 5 »*
rat GST Ycl 100 & (54) « @ & F #7785 » A 45 GSTA2 » d &% @i &
&R e KU AFBL 223 T 0 4 FiE ;’T}‘u{& ¥ ¥ rat 2 mouse 2.
Ay faad BMord o2 sk o

Pini GSTA €+ £ 4 A % €408 (MDR)m% © » 4 4 3%
LR E L G LEM > blde GST A ¢ 33— L FuR % ¢ cisplatin

alkylating agent % & o @ i7#& Xk > £4 GST A 9% 5 > Bl=~ § F &£ &

e

GST A4 iz isoform> F]5 v'4 1 £ 5 GST » £ enigrz ¢

B2

-~

—H

GSH peroxidase /% 4> ¥ #F ¢ lipid peroxidation #fsm %z #7:¢ = eif 3 >

#- lipid hydroperoxides & /& = lipid alcohols (35, 36,37,38) c m ## 3 ¥ =
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# I > GST A4 7 3 »xe i Ft 4-hydroxynonenal (4-HNE)iz i #5 Fig ¥ i
F Rschdde (55)0 Fot3F 5 & GST /& fhipl 2@ % ¢ > {1 * 4-HNE %
T substrate » * & 4 p] GST A4 &4 T o Lok > “,/T‘. 7 GST A4 £ 5
GSH peroxidase srE 2. > » 3 7T # R GSTAL 2 A2 4 7 § »xen
RBPT R R PN 2 i B EF % DE o blae GSTAL 2 GST A2
¥ % — 0% 2 fatty acid hydroperoxides ~ phospholipid hydroperoxides 1«
% cumene hydroperoxide > # iz B it # * 12 GST A2 #&% (39) - 2001 &
F YangY % 445t K562 vz« £ £ GSTA2 > t§ R4 ff
T B et s et Hy)O, f7id = dmve & ek 40 4
1150 (40)> Fptin s GSTA $fimse f vy FiB§ (5 bz A 4k B o
AE - BIAEFTELENET o

¥- 2% 2002 #£3 F7F #ﬂ”’"GSTA4A9}€ FEx A7 4 (liver
regeneration) i 48 § MFERX IR > e € 5 L 24 g 4 0 & liver
regeneration i A2 ¢ > GST A4 ¢ WF F Ik > @ izt GST A4 ¥ 1idr
F)FPFHL T A 5 e ROS 0 @ fw¥e 430 F] ROS #7id & g5t =
Bawmrew A o d pt¥ B> GSTA &fid P2 g F 2 7 vk
¢ ; migd GST A4 ehz 2 > Bl E %% TNF-aq ~ IL-6 i & cytokines
3 EGF growth factor 134 47 » & ® 5 d PI3K 2 MAPK pathway -

‘mPe 4_w survival 725 (41) o GST A » %227 ‘wPe p 2 4 Bf2 17
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®oiedm w2 £ GSTAL PL & M1 #7 » 4 6 &2 3 imw% ¢
¥ 4| TNF-o #73% 3 2 caspase % £ % ASKI1/INK pathway > @ i 5+
fn Fe §. 3t A4_w  apoptosis 7 ¢ i (56) ; hGST A2 & 78 » X % 2
erythroleukemia cells > ¥ % H,0, #73% % =7 INK/SAPK & it i¥% %
caspase 3 #7i H e PARP *7 &) (7% » it a %E wre 3K H)0, #7513
imie F T 1% (40) o

7 B GSTA e ei=® 5 3% % 7 oz 83 305 GSTA L &

=i

W fimre T (cytosol)? o A AR B TE B GST » E5f Wi H o 4k
FHEEFRGST A %0 & i oo 2§70 AR
(mitochondria)g * (57): e~ § FF385 > GSTA ¥ s st - m
F g dme T (58) 52002 # { 5 F % F 0 GST A 1 & 3% & plasma

membrane & 5 2 % B (59) o 4% GSTA #7& =% g2 % % L e A

B
-
(s
_”\\
\“‘b

2 GSTA2 pr > o 4 kARLTF g ® > 3 4 iu-F GST
A2 5 Folwmreti? > iR TR SRR RNE UED o

iTE kG B GST 2B An B 12 77§ 1% % o d 20 GST ehit 3= 5
A FEA SR BT > FPLd P FARREF- L35 GST £ [k
RS 0 X3 gAE T R F B s ende B o #10 GST B Mg Mk
B IR R 2 Y R F LR Pk d o % F isoform 1 GST ¢

R AL BIEAY C RARE G AR o 1w S b0 B
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o FdFmie? GST2 # 22 GST A 24 > GSTM H = > iw i jp 2
7] GST P (60) -
8228 GST % 41961 & T4k ;> R @ GST 2 it 7 i A 42 2 4

TP FE AT RE B2 ¢ FEY SefEaE GFP-GSTM1 » < ¥ &

i~

A7 8 Pe 2 A g %2 Chang liver #1454 AFBL & 3 e 4 5 & B e
T omd AEwm=< 2. F % ©E 7w GFP-hGST A2 I A 17 Fl4p b
Fh% ood Ly v 3 2 GST isoform &7 I el S #rde jfy oh
b ~HRIEDA R G 0L 3 A o0 52 JERF A IGSTMI 2 # 7 2
F3E 0 a0 MR iwe Hep G2 22 7= 3 4, » fe gt 4] ¥ K fxd chang
liver fm?2 > m hGST A2 2_ &7 > §_F %+ Hep 3B % chang liver ‘w?2 '# kx
B0 A AL A A AT ERE AL A PR FR GST #
fe 2o £ 8 o d 2 GSTMI 2 A F1 & RG> 31 (polymorphism) > F
B4 GSTM th4 7 &> 4 1 £ seen(null) » Fpt 438 (7 4 5 GSTM
2 7P (cloning) > 3|1 - B3 - @ PR AT KT Y4 #g%i%%

I BT AE GSTM 2 E 7 > B ﬁm—i% GST & v # 5 a8

ol R w2 A3 ] o
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FREFRLERP

IOligonucleotides Restriction |Anealling Thermal
Enzyme temperature |cycles
hGSTA cDNA 5’-primer
EcoRI
5’- GCTTAGAGAATTCTCCAGGA- 3’
55C 35
hGSTA cDNA 3’-primer
Xbal
5’- GCAAAACTCTAGAACATTGG- 3°
hGSTP cDNA 5’-primer
EcoRI
5’- TTCGCCGCCGAATTCTTCGC- 3’
56C 35
hGSTP cDNA 3’-primer
Pstl
5’- CAAACTCTGCAGCCCGCTCA- 3

The sequences of the 1 primers of hGSTA2, P1,

Figure
the designed restriction enzyme sites, and the

cycling conditions used for RT-PCR.
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(A)

2260 Aatll
2142 Sspl

Nael 2691

2000 Sspl 2976
1837 Xmnl / Sspl 3002
/ Ball 3032
N Mstl 3039
1818 Scal Pyul 3080

ori
(+) slrand‘ __———Pwull 3088
1708 Pvul
T7 promoter
Polycloning site
SP6 promoter

pGEM-3Zf(—)
(3.2 kb)

1560 Mstl

1458 Bgll

Pvull 269

1000

Pelycloning Site
T7 transcriplion start SPE transcription s|:ln

r hal
GGGCGAATTCGAGCTCGGTACCCGGGRATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGAGTATTC
: ) , | . A

L ] J [ J L ] L
EcoRl Sac!  Kpnl Avzl BamHl Xbal Sall Psti Sphl Hingdlll

Xmal Acei
Smal Hincll

(B)

Figure 2

(A)  The map of pGEM.
(B)  Plasmid DNA of pGEM vector. Lane 1: A phage Hind III (marker). Land 2:

pGEM vector.
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(A)

~H pcDNAS3

#
* There is an ATG upstream A-150228
of the Xba | site. Bsml

(B)

Figure 3
(A) The map of pcDNA3.

(B) Plasmid DNA of pcDNA3. Lane 1: A phage Hind III (marker). Land 2: pcDNA3
vector.
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(A)

St

7 ] STEP‘:
] 130 140 150 1% 130 it 1 139 140

—_— = " . " " . . "
TAC AAG TCC GRACTC AGA TCTCRA GCT CAA GCT TCG AATTCT GCA GTC RAC SRTACE GEG BEC CCG BEA TCCACC GRATCT AGATAACTGATC A

Bspk | Bglll Xial ?«_EIH."ldIII Ecof | Pstl  Sall  Kpnl Apal Fr'i.'nHI Xial* Bell®
Ecftis ecl AsprisleBoranl S0

(B)

Figure 4

(A)  The map of pEGFP.
(B)  Plasmid DNA of pEGFP vector. Lane 1: A phage Hind III (marker). Land 2:

pcDNA3 vector
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28S

18S

5S

Figure 5

Total RNA isolated from human liver.
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Figure 6

RT-PCR products of hGST-A2. Total RNA (5ug) was
reverse-transcribed using oligo dT, then amplified by PCR for 35
cycles. Product was separated on a 1.5% agasose gel. The expected

752 bp band was shown.
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02 bp

Figure 7

RT-PCR products of hGST-P1. Total RNA (5ug) was
reverse-transcriptibed using oligo dT, then amplified by PCR for
35 cycles. Product was separated on a 1.5% agasose gel. The

expected 692 bp band was shown.
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Figure 8

Screening of the E. coli colonies transformed with hGST A2.
Plasmids were prepared from the white E. coli colonies and
analyzed by electrophoresis in a 1.0% agarose gel. Lane 1:A phage
Hind III marker. Lane 2:pGEM vector. Lane 3-8: plasmid was

prepared from white E. coli colonies.
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Figure 9

Screening of the E. coli colonies transformed with hGST P1.
Plasmids were prepared from the white E. coli colonies and
analyzed by electrophoresis in a 1.0% agarose gel. Lanel :.pGEM
vector. Lane 2-5: plasmid was prepared from white E. coli

colonies.
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752 bp

Figure 10

Screening of the Ecoli colonies transformed with pGEM-hGST A2 plasmid. Plasmids
were prepared from the white Ecoli colonies digested with EcoRI, Xball and analyzed by
electrophoresis in a 1.0% agrose gel. Lane 1:A phage Hind III marker. Lane 2:pGEM
vector. Lane 3: pPGEM-hGSTA. Lane 4: pGEM-hGSTA plasmid digested with EcoRI and
Xball. Lane 5: DNA ladder (marker). The expected 752 bp band was shown.
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692 bp

Figure 11

Screening of the Ecoli colonies transformed with pGEM-hGST P1 plasmid. Plasmids
were prepared from the white Ecoli colonies, digested with EcoRI, Pstl and analyzed by
electrophoresis in the 1.0% agrose gel. Lane 1:A phage Hind III marker. Lane 2:pGEM
vector. Lane 3: pPGEM-hGSTP. Lane 4: pGEM-hGSTP plasmid digested with EcoRI and
Pstl. Lane 5: DNA ladder (marker). The expected 692 bp band was shown.
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CTCOLTACTT QAT G CACGG GG CAG AATGG AG T CAACCCGGTGGC TCCTGGC TGCAGCTGG AGTAG AG TTTGAAG /G AAATTTATAAAA
10 20 30 40 5@ 60 70 e 96

A

TCTGCAG AAG ATTT GGACAAG TTAAGAAATGATGG ATATT TGAT GTT CCAGCAAG TGCCAAT GGT T GAGAT TGAT GGGATGAAGC TGGTGCAGACCA GAGC QAT TCTCAAC TACATT GC CAGC AA
d 100 110 120 130 140 150 168 170 180 190 200 210

AW/ ‘iuli lh.u MW Lﬁl“l“lhha“lludhluh lllmhulh‘ulnl'uhmulU;“hlUl.hdlluhhlhhmdm

ATACAACCTCTATGGGAAAGACATAAAGGAGAGAGCCCTGATTGATAT GTATATAGAAGGTATAGCAGATTTGGGT GAAATGATCCTCCTTCT GCCCGTAT GT CCAC CTGAGGAAAAAGAT GC C4
220 230 240 250 260 270 280 290 300 310 E ] 330 3

o 1 I T T

PAGCTTGCCTTGAT CAAAGAGAAAATAAAAAAT CGCTACTTCCCTGCCT TTGAAAAAGTCTTAAAG AGC CATGGACAAGACTACCTTGT TGGCAACAAGC TGAG C CGGGCTGACAT TCATCTGGT,
40 350 368 3i7e 380 390 400 410 420 430 440 450 460

GGAACTTCTCTACTACGT CGAGGAGCT TGACTCCAG TCTTATCTCAGCTTCCCTCTGL TGAAG GCCCTGAAMAC CAGAATCAGCAAC CTGL CCACAG TGAAGAAGTTTCTACAGE CTGG CAGC CC/
470 480 490 500 51@ 520 530 540 550 560 570 580 5

I\AGG AAGCCTCCCATGG ATGAGAAATCTTTAG AAGAAGCAAGGAAGATTTTCAGG TTTTAAT AA CGCAGT CAT GG AGGCCAAG AACTTGC AN ACCAATGT TCTAGAGT CGACCTG CAGGCATGCAAG
600 610 620 630 640 650 660 670 680 690 700 71e

Figure 12

Sequence of hGST A cDNA analyzed by autosequencer.
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Figure 13

Sequence of hGST P ¢cDNA analyzed by autosequencer.
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3B cell

MTT
120
100 -
9
< 80
>
=
9 -
‘© 60
>
O 40 -
o
20
O T T T T T T
control DMSO 0.002 0.01 0.05 0.25
AFB1 concentration (mM)
Figure 14

Detection of cell viability by MTT assay in Hep 3B cell.
Hep 3B cells were treated with AFB1 or 0.1% DMSO for 24 hours,

or remained untreated as controls.
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Chang liver

MTT
120
100
é 80
>
=
o 60
8
>
D 40
o
20
O T T T T T T
control DMSO 0.002 0.01 0.05 0.25
AFB1 concentration (mM)
Figure 15

Detection of cell viability by MTT assay in Chang liver cell.
Chang liver cells were treated with AFB1 or 0.1% DMSO for 24

hours, or remained untreated as controls.
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(A)

(B)

©

(D)

Figure 16
The effect of hGST A2 overexpression on cell morphology in Hep 3B cell.
(A) Hep 3B cells transfected with GFP.

(B) Hep 3B cells transfected with GFP-GST A2.

(C) Hep 3B cells transfected with GFP and treated 0.05mM AFB1.

(D) Hep 3B cells transfected with GFP-GST A2 and treated 0.05mM AFBI1.
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(B)

©

Figure 17
The effect of hGST A2 overexpression on cell morphology in chang liver cell.
(A) Chang liver cells transfected with GFP.
(B) Chang liver cells transfected with GFP-GSTA.
(C) Chang liver cells transfected with GFP and treated 0.05mM AFBI1.
(D) Chang liver transfected with GFP-GSTA and treated 0.05mM AFBI.
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(A)

(B)

Figure 18

Cell morphology of Hep 3B cell and Chang liver cell.

(A) Hep 3B cell.
(B) Chang liver cell.
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(A)

3B cell
MTT

100 - x *
I GFP vector
i 1 hGSTA
80 -

é * *

>

= 60 1 ] .*_.* * kK

— * % %

Q —I

8 pia

> 40 - * kK

—_— T

Q

o

20 -
0 T T T T T
control DMSO 0.002 0.01 0.05
AFB1 concentration (mM)
(B)
Control DMSO 0.002 0.01 0.05
GFP vector 100 97 84 * 67 ** 53 %
hGSTA 100 96 88 74 61

Figure 19

Effect of hGST A2 overexpression on cell viability by MTT assay in Hep 3B cell.

(A) Hep 3B cells were transfected with the indicated plasmids. After transfection for 48
hours, cells were treated with AFB1 or 0.1% DMSO for 24 hours, or remained untreated

as controls. Means = S.D. of four experiments ( ** and *** indicate significant

differences as compared to the control with p< 0.01 and 0.001 ).
(B)The data is A are presented as the percentages of control. (* and ** indicates

significant differences between the hGST A2-transfected and control vector-transfected

cells under the same treatment condition with p< 0.05and 0.01).
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(A)

Chang liver

MTT
140
I GFP vector
120 - [ hGSTA
“o 100 *ox
é HH## #it# HHH * % *
H#t#
£ 8- T T " T
— #it#
% * % %
A1) ] T
S 60
O
O 40 -
20 -
O T T T T
control DMSO 0.002 0.01 0.05
AFB1 concentration
(B)
Control DMSO 0.002 0.01 0.05
GFP vector 100 93 105 103 84*
hGSTA 100 95 105 102 78
Figure 20

Effect of hGST A2 overexpression on cell viability by MTT assay in Chang liver cell.
(A) Chang liver cells were transfected with the indicated plasmids. After transfection for

48 hours, cells were treated with AFB1 or 0.1% DMSO for 24 hours, or remained
untreated as controls. Means * S.D. of three experiments ( ** and *** indicate

significant differences as compared to the control with p< 0.01 and 0.001; # # # indicate
significant differences between the hGST A2-transfected and control vector-transfecteds
cell under the same treatment condition with p< 0.001 ).

(B) The data is A are presented as the percentages of control.
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(A)

3B cell
(12h)
30
* % *
I GFP vector * *
o5 | [0 hGSTA I 1
D 20 -
o
=
©
o 151 I
o
Y T I
°© 10
X
5 -
* *
O iI iI iI iI .I
control DMSO 0.002 0.01 0.05
AFB1 concentration (mM)
(B)
Control DMSO 0.002 0.01 0.05
GFP vector 100 104 105 215 230
hGSTA 100 107 118 197 212
Figure 21

Effect of hGST A2 overexpression and AFB1 treatment on cell death in Hep 3B cell.
(A) Hep 3B cells were transfected with the indicated plasmids. After transfection for 48
hours, cells were treated with AFB1 or 0.1% DMSO for 12 hours, or remained untreated
as controls. Means = S.D. of three experiments (** and *** indicate significant
differences as compared to the control with p<0.01 and 0.001).

(B) The data is A are presented as the percentages of control.
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(A)

3B cell
(24h)
70
I GFP vector
60 - 1 hGSTA * %
* * I
= 50 - 1
)
3]
S 40
@
5
. 30- T T I
o
o
O\ 20 -
10 1 * % *
0 iI iI T T T
control DMSO 0.002 0.01 0.05
AFB1 concentration (mM)
(B)
Control DMSO 0.002 0.01 0.05
GFP vector 100 109 105 196 198
hGSTA 100 104 106 180 190
Figure 22

Effect of hGST A2 overexpression and AFB1 treatment on cell death in Hep 3B cell.

(A) Hep 3B cells were transfected with the indicated plasmids. After transfection for 48
hours, cells were treated with AFB1 or 0.1%DMSO for 22 hours, or remained untreated
as controls. Means * S.D. of five experiments ( *** indicate significant differences as

compared to the control with p< 0.001).
(B) The data is A are presented as the percentages of control.
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(A)

Chang liver

(12h)

(B

Il GFP vector g
801 = nesTaA .
E 60 - .
£
wd
3 |
##t
‘5 —
S
20
0 T T T T
control DMSO 0.002 0.05
AFB1 concentration (mM)
Control DMSO 0.002 0.01 0.05
GFP vector 100 105 93 * 114 174
hGSTA 100 116 107 132 198
Figure 23

Effect of hGST A2 overexpression and AFB1 treatment on cell death in Chang liver cell.

(A)Chang liver cells were transfected with the indicated plasmids. After transfection for
48 hours, cells were treated with AFB1 or 0.1% DMSO for 12 hours, or remained
untreated as controls. Means * S.D. of three experiments ( ** and *** indicate

significant differences as compared to the control with p< 0.01 and 0.001; # and # #
indicate significant differences between the hGST A2-transfected and control
vector-transfecteds cell under the same treatment condition with p<0.05 and 0.01 )
(B) The data is A are presented as the percentages of control.(* indicates significant

differences between the hGST A2-transfected and control vector-transfected cells under
the same treatment condition with p< 0.05). .
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(A)

Chang liver
(24h)

80
i
BN GFP **
[ hGSTA I
60
E * *
o b #
: * %
= ##
8 40 - * *
©
Y ## #
o i * % -
o
o~
20
0 T T T T T
control DMSO 0.002 0.01 0.05

AFB1 concentration (mM)

(B)

Control DMSO 0.002 0.01 0.05

GFP vector 100 111 * 107 112 * 185

hGSTA 100 100 124 143 228
Figure 24

Effect of hGST A2 overexpression and AFB1 treatment on cell death in Chang liver cell.

(A) Chang liver cells were transfected with the indicated plasmids. After transfection for
48 hours, cells were treated with AFB1 or 0.1% DMSO for 22 hours, or remained
untreated as controls. Means * S.D. of three experiments ( ** and *** indicate
significant differences as compared to the control with p< 0.01 and 0.001; # and # #
indicate significant differences between the hGST A2-transfected and control
vector-transfecteds cell under the same treatment condition with p<0.05 and 0.01 ).

(B) The data is A are presented as the percentages of control. ( * indicates significant
differences between the hGST A2-transfected and control vector-transfected cells under
the same treatment condition with p<0.05 ).
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(A)

3B cell
GST A activity

a 400 - I GFP vector *#*#*
= 1 hGSTA T
—
k=
§ #H#
o 3001 FRE exw
& T
£
'? 200 ] #i# * % N
>
— ## T
“5 ——I__ * % ¥
©
<C 100 A
-
/)]
)
0 T T T T T
control DMSO 0.002 0.01 0.05
AFB1 concentration (mM)
(B)
Control DMSO 0.002 0.01 0.05
GFP vector 100 103 144 * 210 335
hGSTA 100 110 127 205 287
Figure 25

Effect of hGST A2 overexpression and AFB1 treatment on GST A activity in Hep 3B

cells.

(A) Hep 3B cells were transfected with the indicated plasmids. After transfection for 48
hours, cells were treated with AFB1 or 0.1% DMSO for 24 hours, or remained untreated
as controls. Means = S.D. of three experiments ( * and *** indicate significant
differences as compared to the control with p< 0.05 and 0.001; # # and # # # indicate
significant differences between the hGST A2-transfected and control vector-transfecteds
cell under the same treatment condition with p< 0.01 and 0.001 ).

(B)The data is A are presented as the percentages of control.(* indicates significant
differences between the hGST A2-transfected and control vector-transfected cells under
the same treatment condition with p< 0.05).
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(A)

Chang liver

GST A activity
~~ 140 #Hit#
o) I GFP vector *Hx
£ [ hGSTA T
c 120 ~
(o)
g 100
TED o
£ 80 T
##
_-? #it# 1 .
S 604 HH## T
3 = *
® 40 -
< \
|—
(7)) 20
S 1B
0 T T T T T
control DMSO 0.002 0.01 0.05

AFB1 concentration (mM)

(B)

Control DMSO 0.002 0.01 0.05
GFP vector 100 103 164 261 360 *
hGSTA 100 112 122 159 257
Figure 26

Effect of hGST A2 overexpression and AFB1 treatment on GST A activity in Chang

liver cells.

(A)chang liver cells were transfected with the indicated plasmids. After transfection for
48 hours, cells were treated with AFB1 or 0.1% DMSO for 24 hours, or remained
untreated as controls. Means * S.D. of three experiments ( *, ** and *** indicate
significant differences as compared to the control with p< 0.05, 0.01 and 0.001; # # and #
# # indicate significant differences between the hGST A2-transfected and control
vector-transfecteds cell under the same treatment condition with p< 0.01 and 0.001 ).

(B) The data is A are presented as the percentages of control. ( * indicates significant
differences between the hGST A2-transfected and control vector-transfected cells under
the same treatment condition with p< 0.05).
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Figure 27
Effect of hGST A2 overexpression and AFB1 treatment on total GST activity in
Hep 3B cells.

(A) Hep 3B cells were transfected with the indicated plasmids. After transfection for 48
hours, cells were treated with AFB1 or 0.1% DMSO for 24 hours, or remained untreated
as controls. Means = S.D. of two experiments ( * and ** indicate significant differences
as compared to the control with p< 0.05 and 0.01; # # indicate significant differences
between the hGST A2-transfected and control vector-transfecteds cell under the same
treatment condition with p<0.01 ).

(B) The data is A are presented as the percentages of control.(* indicates significant
differences between the hGST A2-transfected and control vector-transfected cells under
the same treatment condition with p< 0.05).
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Figure 28

Effect of hGST A2 overexpression and AFB1 treatment on total GST activity in

ching liver cells.

(A) Chang liver cells were transfected with the indicated plasmids. After transfection for
48 hours, cells were treated with AFB1 or 0.1% DMSO for 24 hours, or remained
untreated as controls. Means * S.D. of three experiments ( * indicate significant
differences as compared to the control with p< 0.05; #, # # and # # # indicate significant
differences between the hGST A2-transfected and control vector-transfecteds cell under
the same treatment condition with p<0.05, 0.01 and 0.001 )

(B) The data is A are presented as the percentages of control.

101



(A)

3B cell
GST P activity
250
o) B GFP vector .
E 1 hGSTA
T 200 A . T
- — * *
£ T —
e T
E 150
c i
>
=
S 100 -
2
0
©
o
- 50 -
7))
o
0 T T T T T
control DMSO 0.002 0.01 0.05
AFB1 concentration (mM)
(B)
Control DMSO 0.002 0.01 0.05
GFP vector 100 111 107 147 154
hGSTA 100 130 119 130 145
Figure 29

Effect of hGST A2 overexpression and AFB1 treatment on GST P activity in Hep 3B

cells.

(A) Hep 3B cells were transfected with the indicated plasmids. After transfection for 48
hours, cells were treated with AFB1 or 0.1% DMSO for 24 hours, or remained untreated
as controls. Means = S.D. of two experiments ( * and ** indicate significant differences

as compared to the control with p< 0.05 and 0.01 ).
(B) The data is A are presented as the percentages of control.
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Figure 30

Effect of hGST A2 overexpression and AFB1 treatment on GST P activity in Ching

liver cells.

(A) Chang liver cells were transfected with the indicated plasmids. After transfection for
48 hours, cells were treated with AFB1 or 0.1% DMSO for 24 hours, or remained
untreated as controls. Means * S.D. of three experiments ( * and ** indicate significant
differences as compared to the control with p< 0.05 and 0.01; # indicate significant
differences between the hGST A2-transfected and control vector-transfecteds cell under
the same treatment condition with p<0.05 ).

(B) The data is A are presented as the percentages of control. ( * indicates significant
differences between the hGST A2-transfected and control vector-transfected cells under

the same treatment condition with p< 0.05).

103



(A)

3B cell
GST M activity
250
Py *
O I GFP vector
£ [0 hGSTA x %
& 200 - T
£
=
o
£ 150 - I
£
>
=
> 100 - ] x
whd
3] T
®
=
50 -
-
n
o
O T T T T T
control DMSO 0.002 0.01 0.05
AFB1 concentration (mM)
(B)
Control DMSO 0.002 0.01 0.05
GFP vector 100 75 77 160 218
hGSTA 100 65 77 131 188
Figure 31

Effect of hGST A2 overexpression and AFB1 treatment on GST M activity in Hep

3B cells.

(A) Hep 3B cells were transfected with the indicated plasmids. After transfection for 48
hours, cells were treated with AFB1 or 0.1% DMSO for 24 hours, or remained untreated
as controls. Means = S.D. of two experiments ( * and ** indicate significant differences

as compared to the control with p< 0.05 and 0.01).
(B)The data is A are presented as the percentages of control.
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Figure 32

Effect of hGST A2 overexpression and AFB1 treatment on GST M activity in Ching

liver cells.

(A) Chang liver cells were transfected with the indicated plasmids. After transfection for
48 hours, cells were treated with AFB1 or 0.1% DMSO for 24 hours, or remained
untreated as controls. Means * S.D. of two experiments ( * and ** indicate significant
differences as compared to the control with p< 0.05 and 0.01).

(B) The data is A are presented as the percentages of control.
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Figure 33

Effect of hGST A2 overexpression and AFB1 treatment on GOT activity in Hep 3B

cells.

(A) Hep 3B cells were transfected with the indicated plasmids. After transfection for 48
hours, cells were treated with AFB1 or 0.1% DMSO for 24 hours, or remained untreated
as controls. Means = S.D. of four experiments ( *** indicate significant differences as
compared to the control with p< 0.001; # # and # # # indicate significant differences
between the hGST A2-transfected and control vector-transfecteds cell under the same

treatment condition with p<0.01 and 0.001 ).
(B)The data is A are presented as the percentages of control.
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Figure 34

Effect of hGST A2 overexpression and AFB1 treatment on GOT activity in Chang

liver cells.

(A) Chang liver cells were transfected with the indicated plasmids. After transfection for
48 hours, cells were treated with AFB1 or 0.1% DMSO for 24 hours, or remained
untreated as controls. Means * S.D. of three experiments ( *, ** and *** indicate
significant differences as compared to the control with p< 0.05, 0.01 and 0.001; # and # #
indicate significant differences between the hGST A2-transfected and control
vector-transfecteds cell under the same treatment condition with p<0.05 and 0.01 ).

(B) The data is A are presented as the percentages of control.

107



(A)

3B cell
GPT activity
#
200 - I GFP vector * *
[ hGSTA I
=
—
= 150 |
>\ :|: * * K
=
2
whd
g 1007 #HH## ##
- u == B
% * *
50 -
0 T T T T T
control DMSO 0.002 0.01 0.05
AFB1 concentration (mM)
Control | DMSO | 0.002 0.01 0.05
GFP vector 100 94 99 129 196
hGSTA 100 97 104 149 212
Figure 35

Effect of hGST A2 overexpression and AFB1 treatment on GPT activity in Hep 3B

cells.

(A) Hep 3B cells were transfected with the indicated plasmids. After transfection for 48
hours, cells were treated with AFB1 or 0.1% DMSO for 24 hours, or remained untreated

as controls. Means * S.D. of three experiments ( ** and *** indicate significant

differences as compared to the control with p< 0.01 and 0.001; #, # # and # # # indicate
significant differences between the hGST A2-transfected and control vector-transfecteds

cell under the same treatment condition with p<0.05, 0.01 and 0.001 ).
(B) The data is A are presented as the percentages of control.
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Figure 36

Effect of hGST A2 overexpression and AFB1 ntreatment on GPT activity in Chang

liver cells.

(A) Chang liver cells were transfected with the indicated plasmids. After transfection for
48 hours, cells were treated with AFB1 or 0.1% DMSO for 24 hours, or remained
untreated as controls. Means * S.D. of three experiments ( *, ** and *** indicate

significant differences as compared to the control with p< 0.05, 0.01 and 0.001; #, # #
and # # # indicate significant differences between the hGST A2-transfected and control
vector-transfecteds cell under the same treatment condition with p<0.05, 0.01 and
0.001).

(B) The data is A are presented as the percentages of control.( *and** indicates
significant differences between the hGST A2-transfected and control vector-transfected

cells under the same treatment condition with p< 0.05 and 0.01).
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