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Metallothionein EI'#10| NF-xB §A0f| 0|X= A&

Metallothionein MT)2 F<40| 23 AstAY =& A U F50]12F 3
st A Z 245 A4 L 2 A &2 Dot 32 44" }° uclear factor
kappa B (NF- B) $400] 4018 AZ W] S50 80] 93& B Aol TR
%ﬂﬁtﬂﬁ%ﬂﬂﬂiﬂﬂ°HFL¢JWKB%“2%ﬁﬂﬂﬂﬂﬂ%dii
B39k ohehd, B QT4 E MTS] o] ofelo] &) &% NF- 4B B4 24 o]
de vlAE 842 FEHEAE YolraA ok

A, Tet-On HeLa A| ZF-o]|A] o}do] &L F= |EH 22 NF-«B 4& A
S A Ad FAYHE F3) #alslgr). o} ionophored] pyrrolidine dithiocarbamate
(PDTC)$} pyrithione-2 NF- ¢B #4128 A A|38}g 72, o] & Cu-EDTAC| &A= A=
A9k, Zn-EDTA) &A= A= x| ¢kl PDTCH| 2] 3} Tet-On HeLa A} EW o}
d EolA Al 524 mag-fura-28] §¥FA 57} FrlEE A& FA3G . MT-TA Hd
& §%3}7] ¢34 Cadmium¥} dexamethasone 2] 315 -& o 1617 Aol F= <&
Z © 2 MT-TIA transcripts *#3 o] F7}13-& A3l 22, o] F &FF 2HA| o 23
A= NF- xB &A)o] w3}x] ¢kgkr}t. Cadmium3} dexamethasone %] 2] & MT-TIA ¢3-S
7217 Aef ol A= PDTCel| 2%t NF- ¢B QA & 37} 2H4 = %o} Doxycyclineol] 2]
f‘fﬂ wdo] 2AEE AR HE A LHE o] &3t MT-TAE A ¥ o8 ﬂr%ﬂ A1

< djo]| = wh37}A] 2 PDTCel| 2%k NF- B A7} 24550} 89 2358 £33}
E’i, MT-TIAS] o}ed 3K 24 7]5°] MT-TIA¢]| &3 NF- «B &4 243 A3 o
A Aoz AztEc

3 A =] &= 1t metallothionein, nuclear factor kappa B (NF- xB), o}<1, Tet-On HeLa 4| 3



Metallothionein &8 0| NF-«B M0 0|X= 98

L M =3

Metallothionein (MT)2 A Z W] tFA4Ql F< A o2, 71 o}v| Al FA9 1/3
o] cysteine7| 2 o] Fo]A glom EXA 0 2 aromatic o}P| A EFEA GE FZRE 7}
23 g et o] E cysteine7] 53} T} &) non-aromatic o}v| AMEo] 2] MTE] gl A A el F
25 PAFoZH F&Ho)2o] 44 ZHY 4 v 72E UEHKagi 2 Schaffer,
1988). MT$} Aot EAQ FEEEE 7lod, 8, ok, 78] o] 9loy, o|&
MT7} A Z 24 A4S -3, tad] F5o AT AZFA o wolse 7=
EA3 LA d#FHe] gt Masters 5, 1994). MTE dx)7kx) MT-I, MT-I, MT-II,
MT-IV 5 27 4709 F8 ol3e] &Allsles A2 oA qlvh(Kagi ¥ Schaffer, 1988;
Uchida 5, 1991; Palmitier 5, 1992). ©]3 MT-I3} MT-II:= cysteine?| 92| t} & o}lw| A}
FA Apolwt gl B B E A e Ao} glo, MT-IIE= A A A £33, MT-IVE
A A EA S o] EASE S92 413 chKagi 2 Schaffer, 1988).

MTe B8g AT ATo2E e, ofd, T, £& 59 Fhelen
glucocorticoid, interferon, thrombin o] ¢lt}(Karin 2 Herschman, 1991; Kaji 5-, 1993). £3],
Fooledl &% B DAL Bole WA o] 25t o] Fo] AU A
3 Ao FoijFoe MT HdS -3t A2 o8 A otk 28y, F5012-¢& A4
B o2 ATl % MT 4 24 s|de] e das TeAA gw Ao

MTE AZUel A o 7158 S88ch AAzE AZ i 25018 344 24 7]
%< Z+EcthKagi ¥ Schaffer, 1988). B4 2 thokdt ATl didt A x| 7|5E Ze
o, 25S4el e LB AR ol HY, sy AEds, GA Sol AT A4
9% o) 4 gHeh(Chubatsu 2 Meneghini, 1993; Lazo % Pitt, 1995). AR 2+ 72 AAlzdw
W7o AFatso g o]z E FAA W xHo|t}h HEAHQ o7} zinc-finger T o]



v], estrogen receptor, Spl, TFIIIA (Zeng %, 1991a, b; Cano-Gauci % Sarkar, 1996) 5-©] MT
o} oledo] 2§ Fa wtom A, #A4do] A LR deA gt
NF- ¢ B AHAt2A ] odFo g ofFukg, Hguhs, AZAY Sl F83 9%
e A2 o8 9l ou(Ghosh 5, 1998), £3), s}otA] Sof st A E] A d1A
A Bojhehn A7 3 Alek(Wang 5, 1996). NF-¢BE MTe| o3f 245 = #A} 23
i 5h = =22] zincfingerE 71X 3 Q1A vt 18|y, MTS9} NF-«Be ZEXH 2 A E
AA Y wE YASEE F47h wesl, Geble) A4S dehiekCherian 3,
1993; Lazo ¥ Pitt, 1995; Wang 5, 1996). 53|, %ol Abdel-Mageed & Agrawal (1998)->
MT$} NF- ¢B7} 24 ZA#sto] NF-«B &4o] F71d 7Hs4& AA8EE .2y Sakurai 5
(1999)& 0% 345k 5 e wo} 2w otk Webal, MTS} NF- ¢B] 43
Dol o Bkt 7ol o} olReixlx Taw ek

NF- B 42 2A4slE= A3AGAZ2E oJe]7Ex] A EW kinase?} 4H3}-319 317 o)
F83% Ao g <A K (Ghosh 5, 1998). v, HZeol= ofdg X3 FEo| 2
o] NF- (B9 4% 24 4 3l+S BoFe Bise] A2 F718tx AdrhConnel 3,
1997; Shumilla Z-, 1998; Kim 5, 1999a, b). w}e}r], & o F-o|A]= MTel| &3 NF-«B =4
& 508 PAHL 2B MTS 47 Quslo] g sF5Aol e F Aojehe
7} o}l ofedell 2§t NF- ¢B2| A7} MTIa e 2|8 Fak& W& + d=AE FH3)
27 seieh

mio

IL X2 3 dy
1. NI o

AbEre] A7 3ok N34l HelLa (ATCC CCL 2)¢)| pTet-On regulator plasmid (Gossen
X. 1995)7} stable transfectlonE]ﬂ ol M EF9] Tet-On HeLa (Clontech, Palo Alto, CA,
USA)E ulofsle] 2143ty AlZE= AAR o2 10% fetal bovine serum (FBS)e] E3H3
Dulbecco’s modified Eagle’s media (DMEM)ol| 4] wjo}slgict. Al EE A2 A7tA] 37°C, 5%
CO; #73 oM wftelE FA A H

2. 8 Bl =&

3 Tl Lee 5(1988)9] whilol wel Atk Lofstd, AEE Sx10°HA =& ohy
2} 7§}t phosphate buffered saline (PBS)8-¢} 22 % o511, 1 packed cell volume (PCV)$] A
AA] k3=l A (10 mM HEPES, pH 7.9, 1.5 mM MgCl;,, 10 mM KCl, 0.5 mM DTT, 1 pg/ml
of leupeptin, 1 pg/ml of aprotinin)ef 4} F-fA1Zc}t H#H3 AEELS 25 fldA 1087
ANE F 27-gauge uhEol 5 FHA A, AEE 59 A zith Microcentrifugedl| 41 |4

-3 -



Ejste] g AN F 2L AE A5 AR F H HodFsich 2 F & A E
2/3 PCV2] A <5< B (20 mM HEPES, pH 7.9, 420 mM KCl, 1.5 mM MgCl;, 0.2 mM
EDTA, 0.5 mM DTT, 0.5 mM PMSF, 25% glycerol, 1 pg/ml of leupeptin, 1 ug/ml of
aprotinin) & 301 45 Aol ANFT AF AslFol o wulo] 22HES st Ug
o] AE 2/3 PCVE] 239 C (10 mM HEPES, pH 7.9, 02 mM EDTA, 0.5 mM DTT, 1
pg/ml of leupeptin, 1 pg/ml of aprotinin)& .ol #7}gF ¥, microcentrifugeol] 4] &%
2 4£°CoAA 1587 A3 A5AE A o8 o] €& & FE2ES AES
Fool BFehw dy el 24 BEAA —80°CIA nBA Are T ¥
= Lowry®(Lowry 5, 1951)2.2 A =a}gict.

3.H R BA

A} 24 ]l NF-¢B9 @43 A®E Xu 5(1997)2] wES W33l A g 24
¥ (electrophoretic mobility shift assay)S £3] &Hal3d}e]chKim, 1999a). [ 7-2PI-ATPE 44]
A2 {A|F NF-xB consensus oligonucleotide (5’-AGTTGAGGGGACTTTCCCAG GC-37)
0.0175 pmoles (>10° CPM)$} 1 £g®] poly dI - dCE E 3 20 ul} binding buffer (10 mM
Tris-HC], pH 7.6, 20 mM NaCl, 1 mM DTT, 1 mM EDTA, 5% glycero)& 5 pg 3 w3}
A5k A5 el A 3087 uk-3Al 7] o}, BF-3-E-& non-denaturing 6% polyacrylamide
gelell #-3}abdct. 5314 200 VollA 1A 7F WA 453 F, 531 F 180 VoA 247} 2 7]
FEg Adstgch Ar)dFe] Eud AS AxAZ F A WA LR 7| &9
Competition assayoll A& 42|27} FA|E]A] %2 NF- ¢B oligonucleotider} mutant NF- ¢B
oligonucleotide (G to C substitution; 5’-GTTGAGGCGACTTTCCCAGGC-3") =+ H| 59|
oligonucleotide S FX| AA|aL Xt} 1008] wo] Hr}sle] wk-2-A 7t} Supershift ¥4 oA =
NF- ¢«B ©}3ql p50 xi+= p659l] tdF 3} 4| (Santa Cruz Biotech., Santa Cruz, CA, USA)E 7+
7z 1 ¥ d ochills) 308 ok ubSAAl F, A uheS A9 FdEhA A A E

4. 01H0[29| alAjZt HEEHN

AEY oledo] & w2 WE-S Sensi 5(1997)2) HPH-S& wWysle] st &3]
W, Tet-On HeLa A £ & coverslip$] o] 5-2-A)A wofat & A Zol| 3 M| mag-fura-2E 30
B-7} loading3} it} o] coverslipg 4| E chamber?] wpehol]l H-2HA]7] F YAbAF vl €] o
o} mAA ALt A EE 7AT coverslipe] vPS o] F 3 ¢l Al E chambere| 110 mM
NaCl, 4.5 mM KCI, 1 mM NaH;PO,, | mM MgSO,4, 5 mM HEPES-Na, 5 mM HEPES, 25 mM
NaHCOs, 10 mM D-glucose?} ¥3+% HEPES 43898 #7417t} <& HEPES ¢35
fdo] UA Fx2 EFsle FFAHPoZH A stk ofdel2e] F32 real time
spectrofluorometer (Photon Technology International, Brunswick, NIJ, USA)ol| 4] mag-fura-2-&

— 4 -



340 nm¥} 380 nm FA}ol|A] excitationA] & o} WEEE 3 A4 FE 510 nm TR A ub
ol ZA 3ot

5. Western blotting

AEE YAAZ PBSE F ¥ M- o} 50 mM Tris, pH 7.2, 2 mM EDTA, 1% triton
X-100, 0.2 mM PMSF, 5 pg/ml aprotinin, 5 xg/ml leupeptine] =¥ il & 9ZdS
P A5l A SET BT 1 F FF 439 e 15000 X gl A 1087
AR F AFAE o DS Aot 50 pge] AL 12% polyacrylamide
gel electrophoresis 2 2|3} 1, nitrocellulose membraned]| &7t} 5% B2 =2 blockingZt
% 1 :10002] mouse anti-rat metallothionein antibody (Stressgen, Victoria BC, Canada)®} 1 :
2000 anti-mouse secondary antibody (Santa Cruz Biotech., Santa Cruz, CA, USA)E 4o]o] 9}
L A7} A& &8 $)3)] secondary antibody+= horse radish peroxidase’} 223l IgG
£ 21839l 3, HLJH}%«] 23] o]| enhanced chemiluminiscence kit (Amersham Pharmacia,
Buckinghamshire, UK)-S A}-4-3}¢3c}.

6. HTA} SEEL AYYS

A A A 7F ZoF 2FE-2 #2]3 Tet-On HelLa A| £-E scraper2 22 t}-2, RNeasy Mini Kit
(Qiagen, Santa Claris, CA, USA)E o]£3}¢] A RNAE F=2|3}%c}. RNA] i3t first-
stranded complementary DNAE- 917} 938l 1 ug® RNA Al 52} 0.1 0.D.4 random hexa-
mer (Pharmacia, Uppsala, Sweden)®} 200 unit®] Molony murine leukemia virus &g A} &4
(Gibco BRL, Grand Island, NY, USA)E o] &-3}e] M-S dozir) ddojxl cDNAE
o] &3} MT-IA =3+ human JB-actin 3} forward primer$} reverse primerE o]-£-3}d
GeneAmp PCR system (Perkin Elmer, Norwalk, CT, USA)ellA] F&8E 4 A& 4oz
o} FHa s Adulee] 54988 10 mM Tris-HCl (pH 10), 2.0 mM MgCho|¢l o,
1.25 unit®] Tag polymerase (Perkin Elmer, Norwalk, CT, USA)E o]|&-3fo] Aj3islgic}. 4]
¥l 27 0 2 denaturationS 94°Cel| 4] 303, annealing-2 59°Colj 4] 30, extension-a- 72°Cel)
A 187 AABEE 3, ol2d dsnk-g-& 243 AASgith. MT-IA primer §7]4d2
sense primer; 5’-CCCAAGCTTACCATGGATCCCAACTGCTCCTGCG-3’, anti-sense primer;
5"-GCTCTAGATCAGGCGCAGCAGCTGCACTTG-3’¢Jt}. B-actin 7)1 4] sense primer,
5’-CGTGGGCCGCCCTAGGCACCA-3’, anti-sense primer, 5’-TTGGCCTTAGGGTTCAGGGG
GG-3°%ic}.

7. MT-TIA 88 DNA construct?| =X
Tet-On HeLa A ¥ o4 A RNAS Fa|g &, 9jo} 22 w2 g random hexamer}

- §5 —



reverse transcriptaseS ©]-8-3l¢] ¢DNAE 3A13}gich ©] cDNAE template2 3}3, MT-TIA
primerg AHE-3te] MT-IIA §AAE FHEL Qs o 2 FEAZL £ MTIA
HA 25 Hind 111, Xba I 5 A EAZ 2 2]8}3 o] & pTRE2 expression vector (Clontech,
Palo Alto, CA, USA)®] Hind III, Xba I cloning siteo]| ligationd}e] #ojdgic} =% DNA
construct®] H7]A Q& HA3le] MT-NAY orientation®} 23S &Ql3tgich. o] DNA
constructS pTRE2-MT-IIAZ =39 3} c}.

8. MT-IA W& DNA construct] transfectiond} I} FT

pTRE2-MT-TIA vectorE 60~70% confluency®] Tet-On Hela | ¥l Lipofectamine plus
(Gibco BRL)ZE A}-4-3}o] transient transfectiond}$3t}. Transfection 348 | Z=ALe] wl o))
mstrt. Transfection”] ) ¥ 304]7F %ol doxycycline 2 wg/mlE 12413} F9b A 2]dle
MT-TIA2] &S F-E 3519t} MT-TIAS] 432 Western blotting ©. 2 82l 3} ).

9. Luciferase assay

Luciferase DNA construct+= NF- ¢ B reporter gene plasmid, p(IL6B);50hu.IL6P-luc+E- A}-§-3}
git}. p(IL6B);50hu.JL6P-luc+ (Vanden Berghe %, 1998)+ Dr. Guy Haegeman (University of
Gent, Belgium) 2 2 %8} A 3F1kgkc}. Tet-On HeLa A £ confluence’} 60%| =3 T =
10% FBS7} Z3¥ DMEM six]d|A] 1~2Y ujefstdct. o] F, Lipofectamine plus (Gibco
BRL, Grand Island, NY, USA)E A}-8-3}¢] NF- B reporter gene plasmid-E transfection3} < ot
DNA+ 6 well platedl| 4] 7z} well & pTRE-MT-IAE 2 ug, reporter constructd 0.2 ug,
pEGFP plasmid (Clontech, Palo Alto, CA, USA) 02 pgg& 7zt Al43}9c}. Lipofectamine
reagent 4 17} 59J9l+= 100 zl serum-free DMEMol| DNAE 3|4 3le] 158 FoF A&
ulx]8kgdctzl, 6 12 plus reagent7} = 100 u19) serum-free DMEM3} 412 ¥ 158
ol o} A] Ab&el|A] vl sttt o] E3FS serum-free DMEMo] 800 ul1¥% E-¢19]& well
of] A A3] plateE EEo]FHA HojmHt} 447 Fo| complete DMEM mediaS ¢ &

3. 15417} % t}A] fresh complete DMEM media2 Bv}4-o] 54} t}. Transfectiondt 3~ 304] 7k
Ao doxycycline 2 pg/ml-& 4o]Fo] o] F 12X 7} Fok ootk whA| & violFHA o
2 A2 b8 1047 2o PBSE 3 MM 3s}3 S00 4l lysis buffer (Promega, Madison,
WL USA)Z AZWELES FE85) o] & 4°ColA 13,000x g2 1087 A4l e
@ F 43ag Aok Axa 3 U¥E AdA side] e AR, drE
enhanced green fluorescence protein (EGFP)e] #3} #A]-E spectrofluorophotometer (SLM
instrument, Urbana, IL, USA)ol| A} 2A3}g] o, U x] A} = luciferase $4-2 =43}
t}. Luciferase &4 &3 o] o] 4& AE 5 499 42 <hia A ZH7e} EGFP 3%
Zroll uke} B A slo] x}-8-3}9]t}. Luciferase activity+ luminometer (EG&G Berthold, Mimnchen,

- —



Germany)ol| 4] =73 3} .

. & a}

1. PDTC, pyrithione == 0}¢4 O] 20| Tet-On HeLa AM|ES| NF-xB E MO DjX|=
HE

PDTC®} pyrithione-2 o}l ionophoreZ 2t£3}oy A ¥ &3 YA Eol|A] NF-xB ZA&
A A FeHKim 5, 1999, b). 7}, o} o] AA % & HPF U5 A EA NF-,Bo] &
A& A gcH(Kim 5, unpublished data). o] AF A= o]2]gF Z4H A A7} Tet-On Hela
A T4 = 2H83}=%]F PDTC, pyrithione, ZnSO, 8] ¥ -4 #Hals}d}. NF- ¢BY] &
AMx H3E A x|e] S o] &3t #alslelc). Tet-On HeLa Al £+ 10% FBS7} ¥ 3§
Y DMEM wf=|ol| A whefsld=dl, o] 7]% NF-«B &A4¢] EA3t= o] F= g}
(L3 1A). Tet-On HeLa A ¥of 100~400 M ZnSO. 5 447} 4 x2]3}40& o, NF-«B
o] Fx JEH o AAHUHZH 1A). NF-¢BE vl w9 A3 SojAl g &
A3}z ¢35k, WAL FHHAE BolA] % wild-type NF- B oligonucleotide (wt-NF-
«B; 5’-AGTTGAGGGGACTTTCCCAGGC-3")¢} mutant NF- ¢B oligonucleotide (mt-NF- xB;
5’-AGTTGAGGCGACTTTCCCAGGC-3")-& 3}35(100u]) A}-8-3}o] competition assayS <=3} 8}
g}, 32ke] wt-NF- B oligonucleotideol] s 3T 2 ZAR F Wyt Alelx A=

A

ZnSO4 (M)
Control 100 200 300 400

—>
—>

a8 1. o} o] 20] Tet-On HeLa A X9 NE-«B &4 o) n]x

A& A% (A) otd o] & FEHE Tet-On
HeLa Ml Eo) 4X7F S Ae)ste] dchul s 223l A x| _E_),_—} 2 Akt o) 2 F(Control)e)
A EE 10% FBS7]— E?&EI DMEM ]| %] o] 4]z} .,_9\11:} (B) NF-«B A w9 Eo] A& Halalr] 95t
of whARA 53’] A5 Ho|A] 98 wt-NF- B oligonucleotide?} mt-NF- ¢B oligonucleotide g probeol| ®]
g 100w oF& S competmon assayZ 48 8}4ir}. (C) NF- «B o}3 Q] p659} p50el] 3t 3} 4] & A}-4-3}
o supershlft assay S T3 3}gich



p50/p65 ==
P50/p50 =—]p

28 2. PDTCs} pyrithioneo] NF-¢B &4d¢]] v] A= <33k PCTC (150 xM) m==
pyrithione (5 uM)$ 447} 5t Tet-On HeLa A E.o] H2lgt F A x)of 2A &
£3led NF-«B #24-& &A3slsdcl. EDTA A& = Cu-EDTA 20 M) =&
Zn-EDTA (20 p¢M)ZE PDTC £ pyrithiones} EA)d| o ahgic}.

T4 %9 mt-NF- ¢B oligonucleotides] ojsjAE FAIE F w7} Ae}AA] el
IB). 22{ 22 3R e] F w7l NF-«Bo Fo] Agd o8 45L& gt} 7 of
7t 1" NF-«B o}3 & Yelll=A & 2lslr] $13lo] supershift $4-& $aslelct. 3
pS0 A s otell, 9 F w7} BF o] FHUAIRE, & p65 FA] e ¢ o
Tk o]l F= et ek, 9 ul= pSO-p65 heterodimer, o}2l ™= p50-pS0 homodimer3 Az}
Hdth(d 1C). PDTCo| 2|3 7]&% NF-xB &Ao] A5l & Flslr] ¢sto,
PDTC 150 uM<E 10% FBS7} £35 DMEMd|| A o]F F mjz| & ZolZoan A Eo|
2]35ict. PDTC 150 pME 4A17F X231l o, 27 M Ee u]8] NF-,B2| Z4lo]
A FHRAeH L 2). o], copper’} £33} = o] gl EDTAQ Cu-EDTA 20 ML A}4-3}o]
A Ze)N ] F&o] g A AsS W& PDTCS NF-«B &4 o4 &Aart A=)
221}, Zn-EDTA 20 xME #8]38}l5S vl NF- ¢Bel| 3t PDTCY i b7} B4=x] 9
HeH2E 2). o] A3Z PDTC| £J3 NF- ¢B2] A3} GA|7} ofado]-2ol o3 AAYLS
&) todt vhxtrbA]| 2 o}l jonophoreql pyrithione 5 Mol 2]3F NF- xB &4 A4 %
20 M Cu-EDTAe¢] 9jsA= 3| &=y, Zn-EDTA 20 pMell 3l 3 B= A oigkr}
(¥ 2).

2. PDTCO| 2|8t MZELY o 0l22] &7}

lo

AL ofd o] £2] £7+e WHANARA magfura2F ol £ AXZ WP 24y

= Basch & 98P WA E A PDICH AT ol o] 2] 5 & Z7HA 7]
AL ol A=A A7 TSQ (N-(6-methoxy-8-quinolyl)-para-toluenesulfonamide) 2}
mag-fura-2E A8-3 S-S Ea 934 chKim 5, 1999b, ¢). Tet-On Hela A|E oA %E

fl



>
w

4 4
3 3 + Zn-EDTA
o v =3
8 PDTC g PDTC
(=] o
g2y 34 |
w 18
oot + CUu-EDTA
14 1 1
A
ZnS0O, ZnS0,
c ] 1 L] i c ¥ | 1 I
0 10 20 30 40 0 10 20 30 40
time (min) time {min)

a8 3. PDTC7} Al ZW ofal o] FXol wiAle A8 (A) AEY otd F5F =3 7] ¢35l mag-fura-2
(3 u#M)& Tet-On HeLa 4| ¥¢) loading & ¥~ ZnSOs 3 ¢M)E 3% FoF #F A7) )& PDTC (150 xM)E
HBFAe) o) F¢ ). (B) PDTCS} EA]off Cu-EDTA (20 xM) == Zn-EDTA (20 pM)E A F-Hol| ol &) 39
th FPA 50 WES AXNL YFEMI]E ALt A 59l

v} 2712 & PDTC/} A EY] oled BT & Z71A7]=x2 8+413}9t}. Tet-On Hela ] o
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Abstract

Effect of metallothionein expression on NF- ¢B activity

Chul Hoon Kim

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Young Soo Ahn)

Metallothionein (MT), a small protein molecule which can bind or release metal ions,
is involved in the regulation of cellular metal homeostasis. Recently, metal ions have been
suggested as important regulators of nuclear factor kappa B (NF- ¢B) activity. In bovine
cerebral endothelial cells, zinc has been reported to be a potent negative regulator of NF- ¢ B
activity. Thus, it might be speculated that metal-binding protein, MT, would be an important
regulator of NF- ¢B. In this study, the effect of expression of MT on the inhibitory effect
of zinc on NF- B activity was investigated. In Tet-On HeLa cells, ZnSO; inhibited NF- xB
activity dose-dependently. Electrophoretic mobility shift assay (EMSA) revealed that pyrroli-
dine dithiocarbamate (PDTC) and pyrithione inhibited NF- ¢B activity. Cu-EDTA blocked
the effect of PDTC on NF- ¢B activity but Zn-EDTA did not. PDTC increased the
zinc-specific fluorescence signal of intracellular mag-fura-2. Both CdCl, and dexamethasone
increased the expression of MT-IIA transcripts in 16 h. After pretreatment of CdCl, or
dexamethasone, PDTC did not efficiently inhibit the NF- xB activity. When MT-HA was
transfected in Tet-On HeLa cell using doxycycline-inducible gene expression system,
over-expression of MT-IIA by treatment of doxycycline reduced the effect of PDTC on NF-
x B activity, which was measured by both EMSA and luciferase assay. These data suggest
that metallothionein can modulate NF- B activity through regulating the zinc homeostasis.

Key Words: metallothionein, nuclear factor kappa B (NF- ¢B), zinc, Tet-On HeLa cell
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