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Fig. 12 (a) Sensitivity of yeast cells that overexpressed Fkh1 to
MeHg. (b) Effect of deletion of FKH7 on MeHg-sensitivity of yeast
that overexpressed Bop3.
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(b)

Cell growth (A620)

( )
\ A : scaffolding subunit
B : regulation subunit (Rts1)
C : catalysis subunit
N Structure of PP2A -
1.2
1.0 &
0.8 0.8
0.6 1 pKT10/W303B 067 RTS1/W303B
0.4 0.4
0.2 - A 0.2 - o
RTS1/W303B pKT10/W303B
0 I I t 1 1 ! I T I I I 1 T T

0 20 40 60 80 100120 140
MeHgCI (nM)
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T T I T 1 1 1
0 20 40 60 80 100 120140

0 20 40 60 80 100120140
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- “
—— pRS425/W303B
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. _/

Fig. 13 (a) Structure of PP2A. (b) Sensitivity of yeast cells that
overexpressed Rts1 to MeHg. (c) Effect deletion of RTS7 on MeHg-
sensitivity of yeast that overexpressed Bop3.
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B4 @R RS bt AR
(7r) PHsEHE &

A RIVLMERTOBETEMETDERE

SRR ATREL HIERFARFREFNEANB ST
(hwtges At T HARREEBZII-—FLITH)

BMEEIC BN A ADBLEFZEEBRAL. I REIVAMREETTH S A
FOF A3 (MT) OBGETFIOE-¥—Hoc—HELROPSL L%
AU, TITALROBREREZFND DI, BROHZTOE—F—OF
BRI LA — 4 —BEFEEHELTAYOF A RT EREICGADEEE R
Lite FOME, FEATOE—Y—-EHBLUTH RITACKSFEEEN

BHEITEWZ EHEEHL 7=,

A. Br3EERY
AFOFFRA 2 (M) Bk =/
BOK1/322A714004D, LM
S-S #EEE DB En) I —
TSR ERTAERHEHESETHO,
MBI THREIUARSOEERESE L&
ENZRE L T OEEOREBZMHT 5.
BRI AEREEDIC BN EBE T
ThHIH, KEELETDHHANIFKA
CHANTHED D RITLABENE W, A
R LAEMOFEEMNEMIITR TS S
A, HEANDOBBHICEEL TWAI R
TAEFOFEREAEN AT OFFRA T
BELTHEELTHBY, —REAOERY
CEBLTWA I RITADEEIIASD
FArA L EATFERBIELEITVAZRK
CELTEEOREBICLOIES, Lk
TIYIAEAMOBERZELE TN, AS
OFF4 %1 I HERANDEFITRRIRIZE
FELEEXDIENTEL,
IDOEHMI ENG, FLATHENE

HOAYOFIxA RBEZEELZED
7, TOERERGWT T EBRNWT)—
TO2EHEIN, LN ZONHRIEE
PO H R LAEEBICIEIERRETH S
TERRWELE, ZOFEEE, ORAD
HFIZ A OF T34 RBEMELS, AR
DAL BBEEZTPTNEEZILND
—HNETT 2 ERSRBL TS,
B ERXH AN BN ZNWEET
HHMW, TORRO—DIZAYOFF R
COERAEBICIA T R T LAEEORE
MEENDREEEEETERN,
FITAPEEIE, AFXRACBTSASO
FARA EREEEOFEZRH LML,
FTDARZALZHAT L SR, BFimk
RERERDIE & A Y OF A %1 O REKR
EOBEBRERSL, IHIT, AYOFFHR
A ERBREOBETTEZHNTHI &%
EL Pt

VEEE OBFFEIC L > T, 70— —&
DIRER BN 6 FREEBICT T2
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METT 2o AD—HREHOHL TN
H&Hh&iaoiz, T2 TAERIE IO
WAL T -7 —IEC G A S E

V=8 =T vt TR L7

B. @i Hk

R A S O el AV A i
all

hMT-TIA 7 O & — & — #H i (-
202~+20) O N L AR —F —EnF TH
% lac Z ZHiki LA R WD LD
AR (mut) @ 2 O T I A I REg
gL, o, IS 2o o4
— % PCR X OMFEI Lz, I, WT
DOTOE—F— 293 #Ml S BEEL -
genomic DNA ZHIZ, F£/- mut 70O
F—&—3a7 T OE—F —NRTE A
TH-=F TN EHRIZL., PaoT o
4 < —TPCR it (95°C /30%5,96°C /30
b, 61°C/30 #p. 72°C/30 ¥z 30 [mEE 0
KLY 2y, pGEM-T easy vector 12
pa—=2 U7, P, AiAlL PCR
PEY D BRI A L — 7 T Y —iZ 0N
AL SN AED TN D S EHER LT,
Konl/hMT-TIA pro-F : 5
CGGGGTACCGGGCCGCCTTCAGGGA
ACTG-3"
BamHI/hMT-IIA pro (+D-R : 5-
CGCGGATCCGGACTTGGAGGAGGCG
TGGT-3°

KT, FNFENOTOE—4—% Kpnl-
BamHI 4L B iz & 0 4y o H L .
pcDNA3.1/lac Z % Apal-BamHI #LEEY
AHIEVEDYO LU Lac ZE T &4
i~ pcDNAS3.1/hygro o (CMV(-)) @
Kpnl/Apal fE i i A L. wm&ic

pcDNAS.1/hMT-TIA pro (WT)/lac Z #
L 78 pcDNA3.L/hMT-TIA pro (mut)/lac
7 TIAT RERMELE,

LPR—F D=7 w3 293 Ml
4 x 100 /well 1272345 24 well
plastic plate iZH&. 37°C. 5 % CO,Tr{r
TT 24 Wil EF 1%, 1 well 720 0.1 pg
CLR—F—T 523 RBIUE A
I/ pGL-EFla (EF-1la70&—%
— ORIy 7 T —CER T2 NS
H=T7TFAZIR)01 pug 2 0.6l @
Fugene 6 (Boehringer) & D'MEM
(=) 20 pliCiRE, ZhEAmce L T
LT 7EA LT,

12 WpiHEG 3%, fix ORIEOEMZE T
I D'MEM () % 400 pl/well A TE 5
(7 24 IR REAE L 7z, Balds T £, K PBS
(- T well N%&#:# L Reporter Lysis
Buffer (Promega) % 100 pl/well illA,
ikt (-80°C, 30 min) RifE (25°C. 20
min) L CHIEEEE L 2, ORI
W45 d IR O 0.2 % (wW/v) o
nitrophenyl-8-D-galactopyranoside
(ONPG) 3 iz MA 37°C TRINEE
%, ¥~ 7L—hkyJ—4%— (SLT Lab
instruments) T 405 nm DKM % EE
L7OE-y—ifk&E Lz, —H, b7
T I—YTT7 w1, M 45 pul 12
)27 1) o (Reconstituted Substrate,
Promega) # 10 pl AT, 87 L—1
1) — & — {(Spectra Max Gemini XS,
Molecular Devices #:%0) TG &
AL AR OFIITEE Uz, HepG2
BHERZ BT H FEIER O T8 TH 1238 A
L7=7%, HepG2 #il2TIE 8 x 1044/ well
WA LI E ALK 2AIFR
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DNAZBOB® 0.2 pg. Fugene 6 13 1.2
ulER LT,

TN T T wtA
WP A IR LA F R T O—-T O
<FRFE>
Adenosine 5’-triphosphate (ATP)-[ v -
32p] EasyTides™ (F5—Ab2F3E )
T4  Polynucleotide  Kinase
England Biolabs)
MicroSpin G-50 Columns {(Amersham
Pharmacia Biotech)
HiE>

500 pmol O ABLUT »Fiz A
FTUIRZLAFR (Fid) 27— >
w7y — (200 mM Tris-HCl (pH
7.5), 100 mM MgCl,, 500 mM NacCl)
T 95°C T 5 rfEvA e a4, 30 Jrned
THRAZITIRER 45°C ETFRTTTr=—1
PHEHEE, IOFVAXTLVAFR 2
pmol {Z 0.5 xl @ 10 x T4 polynucleotide
kinase buffer. 5 U @ T4 polynucleotide
kinase, 740 kBq @[ 7 **PJ]-ATP &= 7Z_.
37°C. 30 ﬁf}iﬁﬁi L7z, 70°C, 10 ﬁﬁﬂ Iz

(New

Columns % bl'C,ztféI*J DLy #P]-ATP %
bk Lz, 707 OLLIEME (cpm/pb 3
Wik > F L —a oy —
(Beckman 1.S6500) TFx L > 7M#E
MWig U TR,

PUFICERRAIE TR WA I 7 LA F
Rz L7z, —BA 38/, —bg 1340
ZRT, £/2 MRE-p dO07 780 E—5—
1D MRE kB 2R L T s,

MRE-a

Sense oligonucleotide : 5’-gatccGGG
CTT TIG CAC TCG TCC CGG CTC
TTa-3’

Antisense  oligonucleotide 5'-
gatctAAG AGC CGG GAC GAG TGC
AAA AGC CCg -3

MRE-p ( -5A)

Sense oligonucleotide : 5°-GCC GCG
CTG CACTCC ACC ACG CCT CC-3
Antisense oligonucieotide 5—GGA
GGC GTG GTG GAG TGC AGC GCG
GC-3’

MRE-p (-5g)

Sense oligonucleotide : 5-GCC GCG
CTG CGC TCCACCACG CCT CC-3&
Antisense oligonucleotide 5-GGA
GGC GTG GTG GAG c¢GC AGC GCG
GC-3

TATA (-5A)

Sense oligonucleotide :

5-CTA GCT ATA AAC ACT GCT TGC
CGC GCT GCA CTC CAC CAC GCCTCC
T

Antisense oligonucleotide :

5-TTG GAG GAG GCG TGG TGG AGT
GCA GCG CGG CAA GCA GTIG TIT
ATA G

TATA (-5g)
Sense oligonucleotide :
5 -CTA GCT ATA AAC ACT GCT TGC
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CGC GCT GCG CTC CAC CACGCCTCC
T

Antisense oligonucleotide :

5'-TTG GAG GAG GCG TGG TGG AGC
GCA GCG CGG CAA GCA GTG TIT
ATA G

RERI A oDy 4l

293 filnZ 6 x 10° /dishiZ7a s L3
1~ 60 mm plastic dish iZ#&. 37°C. 5%
CO, 74 F T 24 WeRBs %%, Bia ORE
@ ZnCl, Z#5& 1 D'MEM (+) i[JEEHA
I 5T 4 KRR AR L /=, R F48 T 1%, Nl
Y L. 9K cell lysis buffer (10 mM
(2-[4-(2-hydroxvethyl)-1-piperaziny!]-
ethanesulfonic acid (HEPES)-KOH (pH
7.6). 10 mM KCI, 1.5 mM MgCl,, 0.1 %
(v/v) Nonidet P40, 0.5 mM DTT, 0.2
mM PMSF, 2 pg/ml aprotinin, 2 xg/ml
leupeptin XX 2 pg/ml pepstatin A) 12
Wi L7150 10 BRIRIHEL . &l (2,000
x g, 1 min, 4°C) 12 & > THIMiZ Z ki S
7=, I ZiZ nuclear extract buffer (20

mM HEPES-KOH (pH 7.6), 400 mM KCl,

1.5 mM MgCl,, 25 % glycerol, 0.5 mM
DTT, 0.2 mM PMSF, 2 ug/ml aprotinin,
2 pg/ml leupeptin B L TV 2 pg/ml
pepstatin A) & NA %, 4°C T 3077

MESSAIZAE L. O (20, 000 x g for
15 min at 4°C) L T 5 N7zt 10
ug BTN T N T T IER LT,

Wik MRE-a/MTF-1

arr vtz
ek sy 10 ug % 23 @l @ binding

buffer (12 mM HEPES (pH 7.6), 12 %

TS RT

glycerol, 5 mM NacCl, 50 mM KCl, 5 mM
MgCl,, 0.6 mM DTT, 100 M ZnSO,, 3 ug
Poly (dI-dC)-Poly (dI-dC)) 1 TK [T
g%, 10,000 cpm/pl @ 7P £LEE MRE-
a7u—7% 2 pl MATHIT 20 ik
Miibf:o s, AT a4 a7 ylg
L REHNHE E A B AT M R (25~
250 fu:E)l/) OAREFROA ) IX 7 LA F
REMZ-. BIEETH 4.0 % (w/v) &~
)72 LT 3 RAL (100 M ZnSO,, 1
x TGE buffer (25mM Tris HCI (pH 8.5),
190 mM glycine, 0.5 mM EDTA) T 120
V, 90 Mk U7z, kBN 7 7 —IiZiE
100 uM ZnSO, =& 1 x TGE buffer &
W=, kBETR, TIVEWSRESE, &
— AT T T4 —EFNN S Fah
L7z

w7 TATA box 2EHH 70— 7 &
i g e Sar APt BVEANS SV - SV A

B Rl K 5y 10 pg % 23 ul @ binding
buffer (12 mM HEPES (pH 7.6), 12 %
glycerol, 5 mM NaCl, 50 mM KCl, 5 mM
MgCl,, 0.6 mM DTT, 3 ug Poly (dI-dC)-
Poly (dI-dC)) " TXK iz sz, 10,000
cpm/ul @ #P ELHEE TATA (-5A) B L T
TATA (-5g) 7O—7%2 plZ TEIRT
20 I RIS LT, Tads, 22X Fqra

7wt Al E MRS A o T R
T84.0% (wW/v) RUT 7T I RTI
(0.25 x TBE buffer (22.25 mM

Tris—borate (pH 8.0), 0.5 mM EDTA), 5
mM magnesium acetate) T120 V, 10053
ﬂWELKDWMA/7”_ i$5 mM
magnesium acetate & %7 £10.25 x TBE
buffer & /i 7z, VRENE 7. TV R
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TE, A= IOF T T 4 RTINS
RERHL =,

(fi B E A~ ORLE)

AR T S OEAR TR 21T 2%,

ERIZE > TRGEHEERSTREIN
FIEZHED, REFICHAEARE2RBITH
MLTA > T7ga—ALRa>t2 2GR,
P, AEHEMLE, TOXRE. M&HE. T
DMBIFHRE O AMEB L R DFEDOHRD
BT TaIcE R L. ARk
Mmool

C. iR -&Z
MITEETI7 70E—5— LD —FHE
BT o -y —hoRic5X5EE
bMT-TIA BTy JoE—4—1L
RS LN B —EHIEZIN ZIn BXUD Cd
XA EREREIC S BHEE LR —
A Ay VR e (R A NP LAY - R O P
DFER . HepG2 MifE TIE. BF4 8 (-5A) B
V2R (-bg) &HiZ, Zn, Cd DEE
RERIZIERERENL /200, B4
B RERM TS NORBECBWT
HEOEFEEERLE Fig. 1. £/~
293 #fIC PN TH HepG2 M & FERD
MBRMMESNE (Fig. 2). 2T, A5
ko TRHENA-27 VO0E—%— LD
—HLEBNESEIC LS MT B 70k
IR @ < FIREERE X 6N
ZA
EITEOHKIORRA & LT, —HHEE
Wﬁ%%@%(ﬁ)®377ﬁ% % —fid
FINOFREEFITEER G TWDAEEENS
Kbﬂ%p&@b\ﬂ_&W/7F7jt
THEICED INBEERT () ORGI

WHTBEEERG L, B, Rl EL
I hMT-TIA o7 7 oE—4—_hizik
MRE FRECHIMEFEEL. ERTRHBE N
7o —HiEERT MRE 0O & 25 AR
Td 5 TGCRCNC @ R{(A or G) DOFERALIZ
HX3 2 (Fig. 3), 5 TihR/zLD1IZ
MRE IZIZEER T TH 5 MTF-1 S
THI ENMANTWSE, FITHRT, &
DO—HHEEHEN MTF-1 OEIC52 5%
Br, AT arTotIEick?d
BMatl7=, hMT-TIA 7JoE®—4%— Lit#
¥H1ETH MRE O T, MIF-1 &&ED
RENCHE ST 2 I EBRHL N TS MRE-
a % %P TERLTIO—TJ&UTHNL,
i (100, 250 pM @ ZnCl, THLEEL
FHiENSRAED SRS EREEIA.
NFETOWE EFERICHHDBERTFNR
MTF-1 O£ MRE-a \Z&7 288 6EE
O ERENERE N (Fig. 4, lane 1-3),
WEER (250 T OFEERH MRE-a 7/
O—7 TTOREBTIZ LD ION
FidEZSicmEelizIEMhs, I THE
ST RN R MTF-1 & MRE-a
DESEHETHBEEZ NS (Fig. 4, lane
4), FIZTIZD MTF-1/MRE-a #&kic
T UREHROBAR (-5A) BIXUERER
(-5g) ® MRE BEFI70—7%2H\kz0
RF 4 arTvEA BT RREDA,
M7 o—7&B12 260 FEMATHIOD
HEEEMHELRM- - (Fig. 4, lane
5-8), ZOZEMheRmF LY FOoE—
& —fHE O MRE ERELAIZIE MTF-1 1S
BLRNWI ESURM IR, —HABEBRICK
AHEEEEOBENWIC MTF-1 5L Ty
MNbDEEZBNS.

RO K DI HEALE DR 5T
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BT HEAEGERT (B MRS T 58T
LB D, Wo T—HIEHEIZEZD NG
HHT ) O OBBAOREE A
T ARRENELHEA NS, FITEAR
BEUEEBOFNEFND T DT % B5K
L. 293 ORI & RN S 87288,
W 70— R R ”*%ﬁ?%lﬁ?‘@ﬁiﬁf
BaEn e (F—FRET),
T7aE—4%—L ””"55717\4 btlﬁ'/ﬁ\
TFIID (TATA box IZ# &9 & TATA
binding protein &%ﬂ ZHE5T 5 TATA
associated protein &7 HEEK) Zid
L & T ARG ERT#H & RNA
polvmerase 11 2 & BIEE MIGE S WD
m:zﬁ%ﬁzé EMHEINTN S,
Gz JBWEm 7 =721 TATA box
GENTWHWRWI &g, #il=iZ TATA
box # & EEF M (TATA (-5A) BL U
2550 (TATA (-bg)) @ 2 fifan 7 a—

TEMEEL (Fig. bA) EEOMRAN £ o7z,

FOEE, FEEL /= TATA (-5A) #JHW
THNWN I T w2 D &R0,

Zn LB O M 5T, 293 LDk
AitH#g iz TATA (-BA) 70— 7 L#G
ER-1S J’O)({(i ﬁ\mb‘bb:ﬂt (Fig. 5B,
lane 1-3). ICABEHROE R T 2 —
f&&ﬂm7m TEMNT, ZONE
IR AT aryT bl ETD
;=& A, TATA (-5A) 'ﬂi 25 TV
INTHIBMEESNAZDITH L. TATA -
5g) 7H—T7 Tid 50 {5 %Jl@”ﬂ?éﬁf%
HETIFEEASRD SN AMo 7z (Fig.
5B, lane 5-8), 7328, MTF-1 & D#EH
B 53U AL MRE-a & & ZiZ 100 f%
FHMEZTCHNEEED N ANz
(Fig. 5B, lane 4). FEi%k TATA (-5A) 71

FRINN T & DFGD Zn I
75:31@‘73ﬁ\07”:b &M e, basal level
DEEGAT T O—Hi e e e pE L ¢
MéE?M@%KbMéD%LTWC
TATA (-5A) & TATA (-bg) 7O—7%

—7
4

R
b 74

FHENEGEL, Zn L ZE L Tn7ah 293
ML ORI SRS S EE T 20

BT &5 TATA (-bg) THHETAHKNT
OEAHEHD LN HDOD, £ OF #n’?hibi
B4 BT A A TATA (-HA) 1T ~E

Lo EaeR s (Fig. 12C, lane 1,
2), X 547, KLk U Az 1520 9 TATA (-5A) 7
O—7 c‘:HV\JU\I - MRS LT,

TATA box % & ERVABEIOW A8 (-
MQ&UQHM(oQ TEBALRT 4
TarTutAEfioll A, FNEN
2 100 (eI IETH. &S
DA s Niaho 7 (Fig. 5C, lane

4-7), LLEDRSRMN G, A ThINL
MTE&?TD%”§_P® i Feed
o377 7D'E A — nnﬁ'% bas.al

level M5B S U\I*J‘ () ORSE
TORFZELEEZIL, TNATEBETHE
WL O A 5 2 TN 5]
et 265,

D. fitefuBs
Rcizl.

E. W9tIEA

1. Gt
A

2. SRk
db AL AW, A 5 RNAA-
Wio LB b AY OFA A DR
R ORE., AYDOFAx1 22003,
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2003.

b T, AFREE, K FE: RNAT
WEIC KD b AYOFF %A 2 OFERN
H oA, 76l R A4 biEm RS, 2008.

It ST, ATFEME, k8 S bR
TP OFER A Y OF 451 D TROR
Bl 5 U7 SR EE O REAL & F DS . H
A Sk S A A4E A 2004,

F. HIAYHELpEME O HEE « BEIRT
7L,
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- ** 800
1000 F Sy ~ Cwr .
@ fimut r‘ ® Fimut
o 800 ’—! L ® 600 | I
o T T .
L 600 | 2 -
o o 400t
- - e
= 400 = T
1] Mo =
o o 200
A 200 | A
0 ILLII : : 0 i - - i
0 100 150 200 250 0 0125 025 05 1.0
ZnCl2 (uM) CdCl2 (uM)

Fig. 1 Effects of zinc and cadmium on wild-type or mutant hMT-IIA promoter activity in HepG2 cells
HepG2 cells (8 x 10%) were incubated for 24 h and transfected with two different peDNA3, 1/MT-proflacZ reporter gencs each
containing wild-type or mutant nucleotide at -5 position in hAMT-IA promoter region and with a luciferase expression plasmid
{pGL3 basic/hEF-1 ¥} as an internal control to estimate transfection efficiency. After the cell cultured in each metal-containing
mediom for 24 h, 8-galactosidase activities were determined. Values are normalized with luciferase activity and indicated as B-
ealactosidase / luciferase. Open column ; transfected with wild-type promaoter, closed column ; transfected with mutant promoter.
Significant differcnce were compared with no metal-treated control. * ; p<0.001, ** ; P<0.0001

%
20.0 ok 8.0 1
JwT M [JwT r’
3 FImut g FImut * T
o 16.0 L S 6.0 |—|
T e » B
k A T
o 120 | i S 3
= 2 407
= 80 - =
o r‘ ©
> D 20t
@ 40 (o]
) L 1L , o L]
0 100 150 200 250 0 0125 025 0.5 1.0
ZnCl2 (pM) CdCl2 (pM)

Fig. 2 Effects of zinc and cadmium on wild-type or mutant hMT-IIA promoter activity in 293 cells
293 cells (4 x 10% were incubated for 24 h and transfected with two different pcDNA3, 1/MT-proftacZ reporter genes each
containing wild-type or mutant nucleotide at -5 position in hMT-IIA promoter region and with a luciferase expression plasmid
{pGL3 basic/hEF-1 ¢} 4s an internal conwrol to estimate transfection efficiency. After the cell cultured in each metal-containing
medium for 24 h, B-galactosidase activitics were determined. Values arc normalized with luciferase activity and indicated as 8-
galactosidase / luciforase. Open columin ; transtected with wild-type promoter, closed column ; transfected with mutant promoter.
Significant difference were compared with ne metal-treated control. * 5 p<(,001, ** ; P<(0.0081
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MRE-c

A—g
¢ TATA Box
MRE-d MRE-b MRE-like sequence
V/4
I [ I 7 ] T ] T
-150 -100 -50 -29 -24 -5+
MRE consensus TGCRCNC

-61 -36
MRE-a 5'-gatccGGGCTTT TGCACTC GTCCCGGCTCTT-3'

-15 -5 +11
-5 (A) 5-GCCGCGC TGCACTC CACCACGCCTCC-3
-5 (9) 5'-GCCGCGC TGCgCTC CACCACGCCTCC-3'

Fig. 3 MRE-like sequence in core promoter region for electrophoresis mobility shift assay (EMSA)
MRE-like sequence (€Z2) in core promoter region of human metatlothionein was conscrved with MRE conscnsus scquence
(TGCRCNC), Human MTF-1 most tightly binds to MRE-a.

— MRE-a| -5 (A) -5(g)
competitor

— x250 [x100 [x250 |x100 |x250
ZnClz (uM) o |100 | <€ 250 >

1 2 3 4 5 6 7 8
Fig. 4 Competition assay of MTF-1/MRE-a complex using the MRE-like sequence in the
core promoter regions
Nuclear extracts obtained from zinc treated 293 cclls were incubated with F2P-labeled double-stranded MRE-a
oligomers and run on 4% polyacrylamide get, Complex of MRE-a and MTE-1 were indicated by arrow head.
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A -5 +1
Wild-type TATA (-5 A} 5-CTAGCTATAAACACTGCTTGCCGCGCTGCACTCCACCACGCCTCCT-3
mutant TATA (-5 g) 5-CTAGCTATAAACACTGCTTGCCGCGCTGCYCTCCACCACGCCTCOT-3

%
—_ MRE-a| TATA (-5 A} TATA {-5 g} TATA
competitor — x100 | x25 | x50 | x25 | x50 competitor | — | — ltsa| (lA ) S19)
— | — | x50 | x50 |x100 | x50 | x100
ZnClz (M) | o ]mo |( 250 >

B

1 2 3 4 5 6 7

* . 32p/TATA (-5g)

Fig. 5 Detection of protein from nuclear extract of zinc treated 293 cells by core promoter region
including TATA box

{(A) Olizonucleotide probe of includes BMT-LA core promoter sequence -34 to -+ 12 which containing TATA box scquence
{under line). Wild-type {TATA (-5A)) and mutant (TATA (-5g)) oligonucleotide probe containing adenine and guanine
nucleotide at -5 (bold symbol) relative to the transcription start site (+1). Sequences for upper strands were indicated. (B)
Nucicar extracts obtained from zinc treated 293 cells were incubated with 32P-labelled double-stranded wild-type TATA (-
5A) oligonucleotide and run on 4% polyacrylamide gel. Binding proteins were indicated by arrow head. A 25- and 50-fold
maolar excess of non-labelled wild-type (lane 5,6) and mutant (lane 7.8) oligonucleotide and 100-fold molar excess of non-
labelled MRE-a were mixed with nuclear extract of 250 pM ZnClz treated 293 cells. (C) Nuclear extracts obtained from non-
treated 293 cells were incubated with *2P-labeled double-stranded wild-type TATA (-5A) (lane 1, 3-7)) or mutant TATA (-
5g) (lane 2) oligonucleotide and run on 4% polyacrylamide gel. Binding proteins were indicated by arrow head. A 50-fold
molar cxcess of non-labelled wild-type TATA (-5A) or 30 and 100-fold molar excess of wild-type -5A (lane 4,5) and nutant
-5 (lane 6,7) probe which cach of them dose not containing TATA box were mixed with nuclear extruct of 293 cells.
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