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pd3 BETEEMEM(LICN TS bel-2 O
BB O ToOEBHIR

SRAFELHBELMNBEE —WRE (EF | EOEFHR)
= "5 B

p3 BETFRT R~V A2 FBETHERAEETHZENRIATED, —F bel-2 BBAOHMBCHEEIND 7R
P AERHEIT A AR BVWTEE IR TV S, bel2 12 p53 BETFTHFEUO T F L —vALMETE EEL DR TV B,
FhbOHEFRACOWCTEM A LRI eI h sy, LIl ps3 BEFREFREFE LTHEAL,
DNA BEEFR IHA P VARKH LTEDOEENERTS. BRI D p53 BEFOEFEM(LIE, —T70~—40 HH% (base
pair, bp) FTHOF v E— 2 —FERBEETH S LWL 3 REINIR TN, bel2 IKOWTE, 78 b — > A0S 58, il
HELTIERTB LW ELNBFANDRTE . LIT, 7R —vABERFTTO p53 BEFOEFEER(LOSIAIT
FBAL, bel2 HZhTRBIETEHER LU EOBFICOWTORERUTOERIC T -7, =¥ ABKEEFMR (L-TK) %
AV, ZhiZ 24kb Ok} pd3 FrE— X —FHEEFTH, AH pS3 /BT LT =3 -V T HFN T VAT 25— F
(chloramphenicol acetyl transferase, CAT) 75 A2 3 ¥ pS3RXBCAT % 5 v A7 =22 v avl, TRI—VARFHETIH
A, BBLARKRORB T IRT 5 pb3 BETOEEFEM(LEY CAT 7 v e A TRIE L. Bubhiziz & A £ ORBc &
D p53 BEFOBEEFEM(LIZ LR L. BEELKETIHERE, 7440 v v TIRPIED ERAR/R L. SDS-PAGE-
Y AZRVT Ry TAVIERRWT, L-TK-AIRONEYE p53 BE OEMLRKRABEOE(LE BT Lic. BEE{LKFEDH
B X b, TERR, 2465RA%%IC p53 BMEDRKBEDOHMME R . EHBLKECH T 5 p53 BEFOEEFE(LI Is TS
tichTrE— X —EEPBITTHLD, REAHTrE—Z—FEBYETA P53 7RI FefilAKFS VAT 27 v g v
L, Bt RRABEOEEFRLYAE L. ALY, BELKERBTIXIIZIE —70~—40bp ¥ TOHEEA, p53 &
EFOBEEEM(LCEICEETHD Z LAFRBERT. X5 —T0~—40bp DA T, JOEBRO T rE—2 -2 HTE S
A FRAEMLARORAEY Lic. AT, —T0~—46bp ¥ TO T mE— 2 —FHLHFH LBAI p53 BEFOEF
EM(EAE S TIHE L. pb3 BEFOEEEMLICHT S bel-2 DEERPRET 75, pSIRXBCAT & bel-2 BE~R 7 & —
REBIC NS VAT 7Y a v L, BEB{LARRBIO 7 LA e v S v A THEBE, p53 EETFOBEEEELERELE. Th
T, BE{LAKER IO 744y 3oL RBIC L % pd3 BEFOGEFEE(LOTTEN E LICHA Licdi, bel-2 2RV
BOZTH D, MOFERLH TREREE LI LML RBD Shich o7, bel-2 O pb3 EETFIC KT 5 EHERC
DWTHET B b, —T70~—40bp $HIHD 55, —T0~—46bp FRIKD p53 T mE— X —%FEDT 5 A I Vi bel-2 LR
rSVvATZ 2 2vavl, BELKETHBED pb3 BEFOEBEEFEMELXME LK., b2 S vAT7 22V VLT
FITREFESLORDY BB D bhicht, MOFMELEE B 71Tt p53 BEFOBFEKLDOB S kB RS bhis
ote. LIEDRERM D, p53 BEFOEFEMELIZT £ — v ABERTFIZL VBT A Z EWREAL. bel2 127 E F —
VAZERTIC LD EATS pS3 BEFOBEEMLL M T 24, TRIIEREL LR TORABLAE LT T Fh
LIS ORI L A ERTRBEI NI, 51, 20 bel2 1255 p53 BEFOBEFERL DKL, —70~—46bp ¥ TOD
p53 DEEE S v E— 2 —FHEANDEFRIC LB Z EAVRB IR,

Key words apoptosis, p53, bcl-2, transcriptional activation, antioxidants

P33 BETFIZ, BEAELDETEBECERYELTED, BEELYETAZLHRINT WA, bel-2 EEFIZ, &b
TOBRMNEOBBEWEE L CWBEELLRTWAEY, — Wity vABR R oh B, t(14;18) (q32; q2l) IR DRE &
F, TOEEBTEO—oL LT, BIHEOHMEF L THEH EBCHFETHEREETFE LTRASh, TOEEBIEL LT
Te&ick h DNA BB e20 5 &, MIROERELHRETS 1T, BxOMBIEHEINL 7R — v AR B AR
TOMEBY Gl CEEIRY, FWTT R — v ARFHET TEEIRTWBEY, ZOFRT, bel-2 BETFIL p53 BETFHH

TR THEI2ZAISASAT, PR 842 A 6 HZHE

Abbrebiations : bp, base pair; CAT, chloramphenicol acetyl transferase; CPEp53, core promoter element
p53; CPEp53-BP I, CPEp53 binding protein I ; Dmt, deletion mutant; DMEM, Dulbecco’s modified Eagle's
medium; DMSO, dimetyl sulphoxide; FCS, fetal calf serum; GSHPX, glutathione peroxidase; IL-6,
interleukin-6 ; LSmt, Lincar-scanning mutant ; NAC, N-acetyl cysteine ; PBS, phosphate-buffered saline
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BOTHEN—VARHAETAZLEDIRIRTHS., 7HEF—
ALWHSHRBEELT, ZhbDEEFIRFOEBEBER TIT
HWEEREYE TS, S{LEOHEFROBRY A #E
s xR T g,

p53 BEFOELEMIEEEL: LTRBEERTE LTERL,
¥7-, DNA EBRFICLIAA P LARF LT, TOEHE L L
B335 bH5RATLAY, B, hLDORBIC L b
FYUEhD p5S BETFOEFEEMLI, —T70~—40bp O =
-2 —FEERABEETHY, 2hi, a7/ 8E—F—=l 2
v } (core promoter element p53, CPEp53) & fi& 3+ AMEMN
ERID. —F, bel2 11T R b — v AEIEOR TIIAER LA
ELTEL ZEHNRIAT DY,

AP TIL, p53 BEFOEFEROFHMERL, 7K
b - AFERTF T T bel2 78 p53 BEFOBEEFHLIER X
ETHE, 5N, bel-2 DWBLH L LCOIEROR e
BE L. AEC, bel2 2k 5 p53 BEFEEEEHMEC S
%, CPEp53 MEAEMEZ DT HBE Lix.

MR LU FHE

1. #ARasssE

ERICER Ule~ v AR (L-TK") 1, KKK
T#+v i —FHHERELI D REELZG 0. #ilgk 5%CO,
SHT, 10%4E R0 (fetal calf serum, FCS) ¥ L
Dulbecco & # Eagle #¥%#i (Dulbecco’s modified Eagle's
medium, DMEM) (B KBS, HR) TR L.

I. 7R b—P ABERTFIC LD p53 BIGT OEEFHEDR

E

1. p53 EEFOBRFEWEORE

TR AXBET IHEH, BRILKEZEOFBHMT TO
p53 BEFOEERBM(LEY, 24kb Ok b pd3 FrE— 2 —H
BAETAER P /RS AT c=a— AT 2FL LT VA
7 = 5 —<« (chloramphenicol acetyl transferase, CAT) 75 X

a

80 -70

I F (p53RXBCAT)?, Sug MK F S v A7 =2 v a v L,
7R AFERTFHEMNE CAT 7 v 4 THE LK.
2. 7R —vABERTF

TR ARHACFEI AR E LT, FUERTT
b5, BE VT vy (EEFH, KR), E@7 V4 ~<1 v (8
KL, HE)EEBNFY ALY Y Y (BFFEE, 55 =2y
FZVRMARAT—RAIAT, BHR) VAT FFv (7
AMNZAFT—RRIA4T), =4 b4 vv C(HMAERE, ®
R), 7AA ey 5N (BFER, BER{LKE FXME, X
BR) & F e,

3. CAT 7 v-tA

CAT 7 v 214 DHERXLUTWERT. #t% 60mm ¥4 »
v 22 1.6X10° BB L, 5%FCS %in DMEM 54 T24R5R
BER, VEA—2 —BEF g L2I=F1T I/ =FN—F%
ANSVENTCLrYS VAT 22 v g VLT, FVFUVARAT 2
v VOPEREDDIDIZ, 058, 10%6 T A FARLKF
< F (dimetyl sulphoxide, DMSO) (SIGMA, St. Louis, USA) &
% DMEMS:#h 2ml i, 20 HBEBE L o#, EmnE
DMEM $Hui T¥Hde, MED pdd 7' vt — 4 —~DOPELE
INBIZREDTeD?, ThiEimE DMEM Bibic T 24k %
L. 3285, JURHl, BB ARC TAEL 5%COKHTT
LHLWEE Lz, DTS, MREERL, BEERE
B2 VTR ETE (0.25M Tris-HCL, pHT.8) 80ul Tk E
R g VRV, MRAZGERHE L. M LEERE
100ug &, "C-7 5 a7 z=a—1 (254Ci/ml) (7 =¥ 4 &
Py, BF)S5u & AmM T F L a= L A A 20 %
TCTHEA vF 2 N—v g v L, Vb5 TLC 7
L — b (MERK, Darmstadt, Germany) BB L, N1 A1 £ —
v P75 4% — BASI000 (FUJIX, M) CEHEFEE(LY
RELi.

0. BEFEAMEICHITS pb3 BEROBRH

L-TK™ #Efa D N#EMED ps3 B A BR LK R TAE L,

50 40 -30 -20

wt GCCAGGAGCCTCGCAGGGGTTGATGGGATTGGGGTTTTCCCCTCCCATGTGCTCARAGACTGGCGC

Dmt1(~80) R
LSmt1(-69/-62)
LSmt2(-63/-56)

LSmt3(-58/-52)  -- —

LSmt4(-49/-43) - —

LSmt5(-40/-33) - —

b

80 -70

50 -40 -30 =20

GCCAGGAGCCTCGCAGGGGTTGATGGGATTGGGGTTTTCCCCTCCCATGTGCTCAAGACTGGCGC

CPEp53wt —

CPEp53-a

CPEp53-b
CPEp53-c¢
CPEp53-d

CPEp53-e ——

Fig.1. The human p53 promoter sequence (fron —83 to —19). The most 3'end of major transcription site for the human p53
gene as determined by Tuck and Crawford® is tentatively defined as +1 in this study. (a) The sequences of 5'deletion (Dmt)
and linker-scanning (Lsmt) mutants of p53 promoter-CAT reporter genes are shown. Identical bases are shown by dashes. (b)
The sequences of wild type p53 promoter core element are shown. CPEpb53-a is p53 premoter sequence from —70 to —54.
CPEp53-b is from —83 to —46. CPEp53-c is from —53 to —40. CPEp53-d is from —70 to —46. CPEp53-e is from —63 to

—40.
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FOXHEELT B, SDS-PAGE v xAx v 7 m y 74
v ETHEN Lic. 60mm 74 v v o ICHikgY 1.6 X 10°@ERE
L, 5%FCS #sin DMEM 55 T2ARFRIES S5 R mig 5 i ¥
%, SHRURHER L. DV CRER (LA 300uM FHind
&, TR S & ORI R R Lz, BIR LR
W AEETHE (50mM V) vBR% Y v 4, pHT.8) 50ul HiNx ™ kP
F—va VRV, S UCER 200ug &, 2-20 A7 bz
) = CFERIEE) L 2R LICK T 2 SEEHE, 10% 4
Y7 2INT I FPANETBREKB 2T, Zofsy L%
ECL-= P BB —~RAT 4 hE— (TIV AP V) K
Bl OFE, TO7 4 AX—R5%) vEREE A B AKE
K(phosphate-buffered saline, PBS) (pH7.4)-2A % 4 317 (5T
B, #LE) 3TCTIRMBE L, v 1 — v-20 (FXEH3E) i
PBS T ¥&#%, i pb3 ¥4 (Oncogene Science, NY,
USA) £ 1 BREREEE. 2WTEBICEERL, 741
2 —%BEY HE_rFF v & -+ (horseradish peroxidase,
HRP) #E&HM~ U A [gG (7= » 2P+ AV, WR) & 1 FH
RitE®i. EBRT 42 —%Y A —v-20 it PBS & TH#H
Lz, ECL =R & v 7 ry 54 VIBEK (T v &
Uyty) TRIGER, PHEA -5+ 55374 —%T»
.

Relative CAT activity
QO = N W A U1 YN O W
—————— T

wo 1]

Fig. 2. Apoptosis inducing factors that induce the transcr-
iptional activation of the p53 promoter. L-TK~™ cells were
transfected with pS3RXBCAT reporter gene containing a
2.4 kb human p53 promoter region and were exposed to
various agents knouwn as apoptosis inducing factors. Cell
extracts were prepared for CAT determination. CAT
activities were described as the value relative to the basal
CAT activity that was set at a value of 1. Cells were
exposed to no stimuli for basal. B, basal; V, vindesine
sulfate ; Bl, bleomycin sulfate; D, doxorubicin hydrochlori-
de; Et, etoposide; CD, cisplatin; H, hydrogen peroxide;
M, mitomycin C; Fu, fluorouracil.

cD H M Fu

Fig.3. Western boltting analysis of endogenous p53 protein
levels in L-TK~ cells following hydrogen peroxide exposure.
Following hydrogen peroxide exposure, endogenous p53
protein levels in L-TK~ cells were elevated. The number

above lane shows the hours after hydrogen peroxide was
added.

V. p53 7 OE—4—$EBOBH

1. Beh7wx—~2—HERYETH p53 52 3 FOE
ﬂlz)

p53RXBCAT #§H & LT, —325 » 5 +12 R (base
pair, bp) ETD T rE—~ 2 —EiR* $ D75 2 ¢ ¥ (p53CAT-
325wt), XU —802 5 +12bp FTDF 5 A I FRALERM
(deletion mutant 1, Dmtl) Z{ER L. 2T, Vv H-FR
A% AT pb3CAT-325wt DEERFIZPERXY, “h
% CAT VR~ F - BETFOLERCERLLSZAF, Vv
H — B AFERRM (lincar-scanning mutant, LSmt) 1~5 % /&l L
fo. B AL v & — v+ -6 (interleukin-6, IL-6) #{EF D
TATA R » 7 AR 2ELREEO L, BEO pd3 HIER
FlzgEt L CAT V- 2 —BETFIEIAAET T A I F,
CPEp53 %{EH L1=™ (K 1).

2. p53 BEFEEEMLORE

LEDFSS A3 F pb3CAT-325wt 3 L U° LSmt 1~LSmt
584 5ug %, LTKHIAC 5 VA7 22 5 v LIBE{LK
% 300uM THAEE, ThHOEEREMKEE CAT 7 v 4K
THELE. ZofRED L, BREKEOR b VAR
% ph3 FrE—- 2 —FElboFLERYRETSHNT,
CPEp53-b (—63~—46), CPEp53-c (—53~—40), CPEp53-d
(—70~—46) &% 5Sug, *AVCTRARCEEEELZHEL
7.

V. bcl-2 ®Op53 BILFREEFMEAOXE

bel-2 7% p53 EEFOEFHERILZ ED X 5w PSer gt
Mr & BIeHic, Mz ps3RXBCAT Sug & bel-2 R ~2
Z—%ABICIFVvA7 227> 2 v L, BER{LKE 300uM T
ik, ps8 BEFOEBRFEM{LE CAT 7 v 21 I THIEL
fz. bel2 davbr—nt LT, pEF-BOS <7 2 —® %
Liz. DM, bel-2 DR hIZHBLHTH B N- 7T F 1>
AT A v (N-acetyl cysteine, NAC) 20mM BIWFN a-b =27 =
B —v 200pg/ml %, EEKFRRBMESCEPCRNL
- ABLIHBLBERETHB I A EFA VR F v X — &

~4

60

50

30 +

) H n

B wt  D-1 Lst Ls2 (s3 Ls4 Ls5

Relative CAT activity

Fig. 4. Activation of different p53 promoter fragments and
linker scanning p53 promoter mutants. Several p53
promoter fragments and mutants constructed from p53
RXBCAT were transfected into L-TK cells. p53 promoter
activation in these cells were assayed by CAT determina-
tion following 24 hrs hydrogen peroxide exposure. CAT
activities were described as the value relative to the basal
CAT activity that was set at a value of 1. Decreased
transcriptional activity of Ls2 and Ls3 were shown. B,
basal ; wt, pS3CAT-325wt; D-1, Dmtl; Lsl, Lsmt-1; Ls2,
Lsmt-2; Ls3, Lsmt-3; Ls4, Lsmt-4; Ls5, Lsmt-5.
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(glutathione peroxidase, GSHPX) &, Ref-1 EHE~R 27 x — %,
bel-2 DF4 & FEI pS3RXBCAT FRBIZFS VA7 = 2
v a v L pb3 BEETOEFFEELELWE Lic. DV THREOK
HE, BB{LAEOavIir—-AL LTI A+ Y TV
Sug/ml AT -7k,

VI. bel-2 @ p53 RIGEFICXT 2 ERBEH O

bel-2 #% p53 BETFIHTHEEER{LICH LEEY RIST
B%, p53 -2 RO L ORSIFRICERTHDOh %R
357, LEED CPEp53-d Sug & bel-2 2R REIC +
SYAT =¥ g v L, @BLKE 300uM THB, F0ED
P53 BIEFOBEEFEMR{LE CAT 7 v A THIE L1z,
bel-2 D= v b m— & LT pEF-BOS, GSHPX, Ref-1 #
B CAT 7 v 21 2T o7z,

4 b

[. 7R XFERFRBC LD 053 BEFOEETEY
1k
THR b - AFERFHEC L B pSIRXBCAT D& EE R
ft%, CAT 7 v £ 4 W THIE LR, p53 BEFOEEEN
ik = v b= VORFIMA L N, EBT LA~1 v v g
BrYEyreyy, BIURBY VT Y vERGEDMOH
B X DL L (R 2). ThEhP2E1L 9T
BHotedd, ZD5LBEBLAETIZIHEME, 7ty

30

25

N
o
T

Relative CAT activity
o e

0 _l 1 [ I 1 1 1
B CPE-b CPE-c CPE-d

Fig. 5. Identification of p53 promoter regions required for
hydrogen peroxide response. Cells were transfected with
various plasmids containing p53 promoter subfragments.
CPEp53-b containg fragment from —63 to —46 (CPE-b),
CPEp53-c containing fragment from —53 to —40 (CPE-c),
CPEp53-d containing fragment from —70 to —46 (CPE-d).

p53 promoter activation in these cells were estimated with
CAT determination following 24 hr hydrogen perixide
No hydrogen peroxide was added to cells for
CAT activities were described as the value
relative to the basal CAT activity that was set at a value
Cells with CPEp53-d showed highest promoter

exposure.
basal (B).

of 1.
activation.
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Fig.6. Eifects of Bcl-2 and other agents on hydrogen
peroxide-induced p53 promoter activation. L-TK~ cells
were exposed to hydrogen peroxide for 24 hr following
pS3RXBCAT transfection. N-acetyl cysteine (NAC) (20
mM) or ea-tocoferol (To). (200 pg/ml) was added or
pEF-BOS vector, glutathione perixidase (GSHPX), Ref-1
and bcl-2 expression vectors were cotransfected. Cells
were exposed to no stimuli (basal). pEF-BOS vector,
bcl-2, GSHPX and Ref-1 were introduced into L-TK™ cells
at 1, 2 and 3 ug/dish, respectively p53 promoter activation
was determined by a CAT assay. CAT activities were
described as the value relative to the basal CAT activity
that was set at a value of 1. p53 promoter activation
were decreased in the cells transfected with bcl-2. [,
basal; B}, NAC; #, To; B, Vector; B, bcl-2; E
GSHPX ; fll, Ref-1.

3.0
2z
2
&
8
g
3]
3
2
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Q
o
Amount of plasmid ~ (#g/dish)
Fig. 7. Effects of Bcl-2 and other agents on fluorouracil-in-

duced p53 promoter activation. L-TK-~ cells were exposed
to fluorouracil for 24 hr following 53RXBCAT transfectio-
‘n.  N-acetyl cysteine (NAC) (20 mM) or a-tocoferol (To)
(200 pg/ml) were added or pEF-BOS vector, glutathione
perixidase (DSHPX), Fef-1 and bcl-2 expression vectors
were contransfected. Cells were exposed to no stimuli
(basal). pEF-BOS vector, bcl-2, GSHPX and Ref-l
expression plasmids were introduced into L-TK~™ cells at
1, 2 and 3 ug/dish, respectively p53 promoter activation
was determined by a CAT assay. CAT activities were
dexcribed as the value relative to the basal CAT activity
that was set at a value of 1. p53 promoter activation was
apparently decreased in the cells transfected with bcl-2.
[, basal: BI, NAC: M, To; @, Vector; B, bcl2; B
GSHPX ; [ll, Ref-1.
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TP I EOEEEEOTELRD .

I. p53 ZBE DR
BEALKEORIBIC X %, L-TK Hia O R#EX ps3 BAXEH
OFtE, VAR VT By TA VIR I DO LR,
SRR O PN HA~RIBER 7R, 245G T pS3 BHOREHR
EOEMYRDI (K 3).

0. BEEAFEIC LD p53 EETFOEMLICEDHS p53 70

-2 — OB

pS3RXBCAT # &M & LT L, Riz27rE— 4 -8
BEAETHTIAI RIS VA7 22V a v, BB
CAEORBM T CRIZE L&+« DIEFEEY LB L. —325 H»
5 +12bp ¥ TOEERIIXFT D75 A 3 F pb3CAT-325
wt, 8L —80 225 +12bp ¥ TOHEEEIEZETH ST R
: F Dmt 1 X, pS3RXBCAT & HEXIHIHEHINLEE
EHOLREZEDN (B 4). DT pS3CAT-325wt D,
—80bp ¥ COEBEKERFHEALZS A ¥ LSmt 1, 2, 3,
4,5 Tix, LSmt 1, 4, 5 @B CHENBEV-EEEELO LR
2L, —63~—52bp NTOEREARTT -7z LSmt 2,
3, #I2 LSmt 3 TIEMILD LARBERD LR LMot 20
ZEinh, KA—T02% —40bp ¥ TOREM, BELAEH
Buz kA pd3 BIEFEMILDICH D, p53 7 r* — & —DiEH)
CECBETHALELLRI.

p53 et — 2 —{EMWICEE LTV AEEETY, SHICR
ET Bz CPEpS3 B 4« DS, 205 bR 1R
3 CPEp53b, ¢, d 2T, BB b AKF 3 2 ESOREE
Bt LAz, —T04 5 —46bp ¥ T CPEp53d 123\~ pb3 &
BFOEFERLIRL LR L (K5).

V. bel-2 (24P p53 BETFEEEE(EANOXZE

bel-2 D pb3 BEFEEFER(L~NDOEER LU OFHER
PRAT LI, THEF -V ABERT LV BE{LKELY

201

o
.

Relative CAT activity
o
T

o
wn
-

None

Amount of plasmid (ug/dish)

Fig.8. Effects of Bcl-2 and other agents on hydrogen
peroxide-induced CPEp53-d promoter activation. L-TK~
cells were exposed to hydrogen perixide for 24 hr following
CPEp53-d transfection. pEF-BOS vector, glutathione
peroxidase (GSHPX), Ref-1 and bcl-2 expression vectors
were added. Cells were exposed to no stimuli for basal.
pEF-BOS vector, bel-2, GSHPX and Ref-1 expression
plasmids were introduced into L-TK~ cells at 1, 2 and 3
ug/ dish, respectively CPEp53-d promoter activation was
determined by a CAT assay. CAT activities were
described as the value relative to the basal CAT activity
that was set at a value of 1. p53 promoter activation
Wwere apparently decreased in the cells cotransfected with

l}){cl-Z. [, basal; B, Vector; B, bcl-2; B, GSHPX; I,
ef-1.

NF B Y SR ET, MABTTO bel-2 & p53 BEFOH
BERFSI (K6). bol-2 BES7 2 ~%FABIC IS VAT =
7y g v LERIRLLTIE, @ERLARTHB TR EELS
N3 psl BEFOEBEEEM(LY, svie—LORr2-Li
N Lz, HEMERE LTEATH LEL LR TS NAC,
a-+ 27 = 72—, GSHPX, Ref-1 AW BETIL, NAC{E
FBITX p53 BETEEFEU(LIZIA L, TOfhD a- b =
7 = m—/, GSHPX, Ref-1 # F\ 2 TlX, bel-2 & H#EL
po3 BEFOEEFELOBMIRDEhish o, ¥, B
BERREEL7AVA Ry S YL EFIRE LCBE (RT),
bel2 BER7 2 —F PS5 vAT s s v LZFT, BRI
KEDHE L AR p53 BETOHEFEMEILIZEW Lo, X0
DB TIX p53 BEFOEEEMLCER LFHAZIR bR
F R

V. bel-2 @ p53 BEEFEMIE~OHECHEYTZ 0T~

4 —BE RS

CPEp53-d & bcl-2, pEF-BOS <2 % —, GSHPX, Ref-1 %
AR PSS VAT 2 2Y 3 VLB ESD p53 BETFD
BEENLY 2D L. bel-2 FITREFEFZEILOWP HED S
Rzt pEF-BOS <7 &% —, GSHPX, Ref-1 % B\ o i 308
LIt ER( LD R bhish -7 (K 8).

% &=

TR = A, MESMEEE TS D ORIRRIE D
BO—oThh, BribdBA0RBORECHEELTW5.
Kerr 5¥237® TG L TR, RS I UCEBREZOEHF
THERIPED DR TE.

DFEDFEOFHTH L OB OV TERATRN LS
h, BROBETFRCOBFR2HEAL TV B Z AL,
nTuwa. pd3 BEFIL, 2L OB TEEECERYRILT
VBRI EBALRATVLAN, TOABBE, HEEPEH
7812 & b DNA ARG Y3%3 5 L MloEEE Y RT3
o, MilEALE Gl TELEIRDLZETHBEELLRTW
29 ¥fe, EEH p53 BETEARRS, pd3 BiET REBMER
Hhats EOBgRMNL, THEN—VARBHETAIEER DB L
PIRENID, ZhbDMEE L A€ T pb3 BEFREFR
FLELTHHE, BARCHER, 2V RHEBHLED
DNA HERFIC L D T OERLREHLND I EbHbR T
B,

—F, bel2 ik, B O FEREY v ABIRELR A t
(14 18) (a32; q21) BREEDERE S FET HRERT L L
THERREINK. bol2 ORBIXEROEHHMBETROR SR,
B2 ) VRS, BRI WTEETH LY. AEBEE L
Tix, Vaux H® %, 198841z Bel-2 BHEDBEIREN Y v o2
BRO (MIKIIE) 7 R+ — v AT A Z L RRLTER, BE
A ORBIC L D REOMBICHFE IR LT H b — v and]
HTH5EEFTHHZ MDA THBY, oM, HBHIC
IBA7RY—vAOFHERER LR ETIZ, pb3 BETF &
bel-2 NEFOBHRCHEBLEL, TORBEIMELFHWES
BELTWABDTRRVWHLELDRTWADY, ok, &
BER L LT p33 BEFE bel2 7A=Y REWITED
RTHRTAERZELTE Y, 5 bel-2 12 pb3EET IC
EB57 RV ADOFEYHARTEZ LRERTVEY,

Lo Liehih, ThbuAELBWHTE b AiBHE, pd3 &
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=, bel2, LT, ThL2O0MEERAD A 7 =X 21
LCOFMABBNIVE A S T ey, pb3 BETFITDW
T, L OEREZHE L UELEOBEC OV TIRIBEZI D
DHRLHN, BEFOREAFEL, FOILBFTIIVESR
ZERBNRBOENC IR T It i, bel-2 B LT
W, FARBFC O VCTORMAEBIIR SR T /oA,
Bel-2 BRI E LCERTAHZEICI D 7R — v 2%
FLTWAEWSIELZRZTARLR T, &2 ORI
LWL TTHEMN—vARBET SV 7 FABMRCELOND
HTERCED, MRATCEERRENEGR SN, TOMREBEE
i h 7R = ARFEIH, HRIECES. ZOFER
BECLAEBILETOT R -V ARELHRBERTHD,
Bel2 Az hic LCHBLAE LTEZ&T, 7R -
ABRIHEND EVEIELHTHS. L LichibREOMR
T, ZOEZZLT LD bol-2 OFEEBF LS TEHEBLTWL
BT TCitiel, EEBBEYETLIRBRIT R~ ANES
BROVEDTHAHZE, BRI IVERRRECEEIL
7RIV ATIREEBRRIEERT, bel2 12 OENEE
RNV COMRIELZIHT 2 Z LRI W™,
AMECENTL, 7R~V 2AFERFEETCRT 5,
p53 BEFOEFFERLICHT S bel-2 DFER LV, F0OE
Bel-2 AHMLA & LCIEAT AR BE Lz, &5k,
p53 BETFIEBITA bel2 DFAFKICELTOBRHGT»
7.

THEN-YAEFETHRFITEGCTFICEELA P VATY
B9, p53 BEFIZRIALORBICH LT, ZoMialnER
VARARERTS. BE, FRAREBEEOEMELLHE-TED
mRNA VAU TORBEO ERAVPERICEZ » T\ 5 Z & AUR
TRhP, KFETIL, mRNA VL TOREZFIIIT - Tuigs
B, CAT 7oA I hFEAxDT7 AT - v AFERTF T p53
TrE-F-DEEFEUEOLRER LD, =R E v TR,y
FA VIR D BB KB L - TEDOERLNAD AN
MATERZEMD, ZOBESIX mRNA V<A BLOEH LY
SATECTWAAERGELLND.

Sun 5%, DNA BERFIIHTIRICE LTCHFEI NS
P53 BEFOEFFER(LTIX, —T70~—40bp ¥ TD p53 F' =
T—-x —EBAER LD ELT, ThE CPEpS3 &£ L
fo. AR BT 5 8E{LKFTHT B p53 BEFORIET
3, —70~—40bp FTHT v T — & —FEAEEDER{LIC
EETHIZENMEREIN., Ef, 74+ 2 Y F VL THLA
ROZEPHEINTVE. EHRKHEYTTDOCRER, Bk
LKFEB LTS, —T0~—46bp ® 7 r £ — &% —HIK
(CPEp53-d) 7' pS3 BEFOEFEEILICRLLETHH L
BREEh.

BEMLAESE, At e v S U AFIMT T, bel-2 % RRSIZHE
BANSvRT 22y s vEBhE p53 EEFOBEEMELA
WALtz &d b, bel-2 X b pb3 7'rt— % —DIREEEMKE
(LB R hic b Ex DhB. —F, HMkH L LTOEmY
HTB a-b 27 = v—, GSHPX, Ref-1 TIXAETFHBM T
BT, p83 BEFOERERBREILOBALRE bRz, Tz,
NAC wBL ik, BEMEAERT T 53 BETFOBEE LY
WX, 70t ey 5N T CRETEEEEORANTE
Wigh ot bel-2 RHEELH & LTERAT S 51X, NAC,
GSHPX 7t & & REDOHE S pb3 BEFOEEFR(LICFET

hi

EEZLNDHN, TIZ T bel2 DARINFORBMI & 3
P53 BIEFOFEMEXIE LT, ZDZ Enb, bel2 DFEf
BRCHBLA L LCOBRELUADOTEENEND S LHELH
%

p53 7m & — 2 - DEREEWELR bel-2 WX D IflEhs -
EDRBE LN IS Teds, DT bel-2 D ph3 T rE—2 -1tk
T HERBREBRE L. bol-2 BLU, HEREFID CPEpS3-
d DBEEFEREILICH T 2EEBERAICL LS, bl DaHp
CPEp53-d DEFFEMELZ BRECHEIT5 Z L2VR &

ZHhBHDORERND, bel-2 IIHEHLHE LT OBEUSN DR
BT p53 BEFOGREEM(LEMEIL, Thik pd3 Frx -
2 —fHIRA D —T70~—46bp * TOEBICH T H/EECEIEL
TWBZ ENRBINT.

Sun 5™, CPEpS3 ILfE&THHARTFE LTHLVER
(CPEp53 binding protein I, CPEp53-BP 1) #FEE L. —
F, bel2 BEFOHBAD S vAT 22 v 3 VIZED
Bel-2 BHDOESRH AT V=R E VI o T4 VIR LY
WELTWD (F—%—K#&H). =0 CPEpS3-BP | &
Bel-2 ERAMEA L, pb3 EEFOBREFERLAAH I L0
NISEOBRHNLETHS.

7R b= AFEOBEIEEEETH B, O,
BAREFMNEREERKES, §EILEAWENTITHLRE
P0EEZLNS. MEREETREAREINDOHBN, *
DEHMZ OV TIRRBEL AN S\, EFR TR AL DS
BEFOHEEERE LT, bcl-2 12 pb3 BEFOHHA LA
T AEEEE(LE G588, TOB, bel-2 IRERELDS
NTELTBR(LA E LTTITRL, ThUNDEE TIERTA
WREMAVR E T, Fio, ART bel-2 2MBL D1 p53 BET
DIET = £ — 2 —Hi —T70~—46bp THB = & drREXA
iz,

#*

TR ABURT FICBT S p53 EIE T OBEEEML
R L, bel-2 DRIFTHE R L OFDOBFITOLTHEL, L
TomAxg.

1. p53 BEFOEFFEEIZT AL — v AFHRNFICI5
Bz Lo, REIMAIE B LTH 2~ I LR L. BF
{EXKBTIZBHE, 74409 5o Tl 95 % CEERK
k2 BB Lz,

2. p53 WEFDIEF —T0~—40bp FTHOFrE— 42—
BRERYEATHE, FRYBALiWFlE B L, BRE
KT LB pb3 BEFOREEMILL L0 LR AT Ehi.

3. BB LAERIVTAFEY S v ANHK L5 p53 BiE
FOEBEEMR(LIT, bel-2 WX DA Lizds, HEBLHTHS
NAC CTRBBILKRC LIH2EEEROABFAL, b =
7 = v — LR EEE T H D GSHPX, Ref-1 TIxRIT & bl
P Uithoiz.

4. —70~—46bp #TD p53 7 mE— ¥ — O BHLK
Tk AIREEMCIL, bel-2 WX hiRA LA, GSHPX
Ref-1 T Lish iz,

hbEXb, bel2 37 R —vABURFICELIVLEATS
P53 BETFOEEEMILL I T 22, FhERELLRT
W LRI E LT TR FRUSOBRRIC & B T & R
Thic, 51T, IO bel2 1wk 5 p53 WIEFOEEEMRLD

E
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sz, —70~—46bp ¥ TD p53 DHEET = € — & — G~
DRI LB ERTREN.

E:l &

Bz CHh, BHEELAREYED & L BMEIFETHE
CRELAHBEERLET. Tk, RPEEOHEEYREE L&R
KERAPFRIRBEERILFR— BB LET. 35, X
ORI BT VAR EB D £ LASRAEABEE-REOER,
B IUERAEFPAFEFFEEBROREROBRT LN LR L
3
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Abstract

The p53 tumor suppressor gene induces apoptosis and the bcl-2 proto-oncogene inhibits it. However, the biochemical
mechanism underlying the regulation of apoptosis by these two genes remains largely unknown. The p53 promoter region
from -70 to -40bp is reportedly required for p53 basal promoter activity and p53 promoter activation. bcl-2 has been reported
to function in the antioxidant pathway to prevent apoptosis. Herein, we investigated the effect of bcl-2 on p53 promoter
activation and the mechanism of its effect. Mouse L-TK™ cells were transfected with the original p53 promoter-
chloramphenicol acetyl transferase (CAT) fusion plasmid (RXBCATp53) and were exposed to various apoptosis inducing
agents. p53 promoter activation was determined by a CAT assay. Hydrogen peroxide and fluorouracil elevated
transcriptional activity 6-fold and 9-fold, respectively, Western blot analysis revealed elevation of the pS3 protein in the cells
under hydrogen peroxide stimulation. The results of CAT assay of the cells transfected with plasmids containing different
p53 promoter regions indicated that the promoter region from -70 to -40bp, especially the region from -70 to -46bp, is
required for p53 basal promoter activity and p53 promoter activation by hydrogen peroxide. p53 (RXBCATpS3) promoter
transcriptional activation by both hydrogen peroxide and fluorouracil were apparently decreased in the cells cotransfected
with bcl-2, but not in the cells treated or cotransfected with other antioxidants such as N-acetyl cysteine, e -tocoferol,
glutathione peroxidase and Ref-1. This indicates that bel-2 suppress p53 promoter activation not only in the antioxidant
pathway but also in another pathway. The activation of the p53 promoter region from -70 to -46bp by hydrogen peroxide
was also decreased in the cells cotransfected with bcl-2, but not with other antioxidants. These findings suggest that the
increased p53 promoter activation by apoptosis inducing agents is suppressed by bcl-2 not in the antioxidant pathway but
another pathway by acting on the specific promoter region from -70 to -46bp of p53.




