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NF-kB acts as a critical transcription factor for the survival of cells via the induction of antiapoptotic
genes. Constitutive activation of NF-kB in many types of solid tumors suggests that the inhibition of
NF-kB might prevent or inhibit tumorigenesis. Although a number of studies demonstrated that
Hsp70 regulated NF-kB activity, the exact mechanism is not clear. This study investigated the func-
tional relationship of Hsp70 and IKKy in the regulation of NF-kB activation using expression plasmids
of components of the IKK complex. Wild-type and deletion mutants of IKKy were expressed together
with Hsp70, and the combined regulatory effect of Hsp70 and IKKy on NF-kB activation was assayed.
Hsp70 suppressed the activation of NF-kB in a reporter plasmid assay. Hsp70 also suppressed the
phosphorylation and degradation of IxBa. The suppressive effect of Hsp70 on NF-kB activation was
synergistically elevated by IKKy. The N-terminal IKKB binding site, C-terminal leucine zipper, and
zinc finger domains of IKKy were not necessary for the suppressive effect. Furthermore, Hsp70 and
IKKy synergistically suppressed the induction of COX-2 expression by lipopolysaccharides in RAW264.7
cells. These results suggest that overexpression of Hsp70 and IKKy may be a strategic method for in-

hibition of NF-kB and related diseases.
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NF-kB (Nuclear Factor-kappa B)= E& A ZFH A 3
A TR e AALIAR AL FZRE Jte)
A& TNF-q, lipopolysaccharide (LPS), irradiation, reactive
oxygen species (ROS) & thdd A=l tjd ¥o] 2434
dAAze B45E dorn Az S4 3 A, 45
< 5o vdd g A4 Bde 2Hdes AoE @
24 TS, 10, 22]. =3 NFxBe o] 24, A Eo F4
I A, DAY, Aol T3 dAFol BEAEA & A5
gHoz #ASE T Y5 7, 23, 32

NE-kB= =250l §l= 4 kBel 2%} A2 &
o HE# vt AlE£S TNF-q, LPS, IL-18 S 2.2 A=3aH
IkB7h 1448} a1 [kBo| 23)7F dojubA NF-xBe| Al al=
3271 &4 8d10]. IkBE IkB kinase$ IKKa9+ IKKBell
%) serine 7717} Q14Hs} B = 148 € IkBE ubiquiti-
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nation®] £31¥ o] AlXA )¢ 265 proteosomed] 3} & 3)
Ao} thebA E2 NEkBe AR 2] 3 ¢ho g o] F3}o] tar-
get DNAY| Ao 24 AAE T, 11, 20, 29].

IkB9] Q148 IKK complexel 93] ¥ojdtt. IKK com-
plex (700~900 kDa)+= catalytic subunit?! IKKa (87 kDa), IKK
B (85 kDa)s} 4242 AT NF-xBE2A o 24 24
98-S 3h= KKy (NEMO, 48 kDa)E 33t} 1 9] HSPYO,
CDC37, ELKS 53} ob2 WA A @& proteingo] IKK
complexg T3t 1 TH10]. IKKa/IKKBE heterodimer]
42 leucine zipper (LZ) domain®] 23] o] Fo]A 1, IKKa
= IKKBET @& &45 BT B3 o] KK 24 g
E IKK #A419 Q14tglyt B 83w NIK, MEKK 59 up-
stream kinase7} 719 Z-&3t= 202 dHA AtHe, 19,
25, 26].

IKK complex?] 744 #<1 IKKye kinase &4 & 7HA A
2o IKKBY IkBad interactions 714 7] 2L IKKBY kin-
ase &4 S71 2 IKK complex 49 8¢ 4&& dpa
HE A0S, 34]. =T [KKy= Aot ZEEHNS o 2357
NF-xB9 &4 < JAste A& <A o1, 14]. 124
o}2] IKKy7} & protein® 2 st FH9 2@ st pro-
tein® FF, N-Z&3 CEeS 233 2948 75, NIK =
+ MEKKS} 22 upstream kinase®l 2] 3] NF-kB7} &4 35|
A& o IKKy7} NF-kB pathway©ll 243t 9% 5o 3]
Ae dAsl €A A g
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#, 19621 %-E Heat shock responsedti &&= 27|
of @io] A5 742 heat stress7} YA Wjoll A &9
483 s e AA H33 oS¢ Heat shock protein
(Hsp)et F2A = ATh28]. Hspe EAZF A7]o] wat
small Hsps, Hsp60, Hsp70, Hsp90 &2 & &t Hsp70+=
3 &A= NE FAE protein foldingl] #ofstal &
Fof @A s @l Sz 2¢ete 59 Ve THAE
Ao 2 WA o, ~AEH A AFoHE 2EHAE A%
protein folding % ™73 % m7\] skl Ao A}7%% & frA
A7l 98E 3t 4 dE A A2, 3, 30, 31]. o] &g
Hsp709] A% 23 71~% AE W At i E B4 o
A5 Bl 3 IS PAFLEH o] FojA = ALw U4y
A St

£ 97F Hsp707} NF-xB &4 24 A4 oA ol 4
< steA rEstaat skt 53 Hsp70o] ¢ NF-kBe

g zxdoA KKy d#48S frHEstd IKKyd wild
type ¥ deletion mutants ©] &3t om, IKKBY 243
mutant?! IKKB-EEE At&3te] Hsp709l & NF-xB&A %
Ao A upstream kinase®] AAAS HAEIH.

rBL ok

N
=

o

TZ o
MIZ HHR S transfection
African green monkey kidney cellol SV40¢] Tatgo] &3
53 Q& COS7 M E9 RAW264.7 macrophaged & A3
of A&t om ol MEo YL Fetal bovine serum
(FBS)°] 10% 3% Dulbecco’s Modified Eagle Medium
(DMEM)$ AH&-3te] 37°C, 5% CO, ¢ incubatorol A Hlf o3}
H k. FBSY DMEMHA & Gibco BRL Co. (Grand Island,
NY. USA)AF& AH8-3t S Th Al Zol| plasmid DNAE =93}
7] $18 transfection& FuGENE HD (Roche, Basel, Switzer-
land)E AF83t9 21 sample § 10~20 puge] DNAE serum
free DMEM¥} FuGENE HD®| &3t9jo] 4131 4204 20
ZF H-E A A lipid9t DNAY E341E& A A7 thF recipi-
ent celld 2 3}8tar #} 43} Ath. recipient Al ZE 10-cm plate
of AZ7} 70~80% L2 MYd AL AgstATt

NEEEE(whole cell extract) ¥ MEEFES(cyto-
plasmic extract)2| M=

M EFZE(whole cell extract)> A X & PBSE F ¥ A%
T harvest 3} 1,500 rpm, 4T, 5% T 94 EHS A5
HE AAGF F, Total lysis buffer (20 mM hepes (pH 7.9),
25% glycerol, 450 mM Nacl, 0.4 mM EDTA, 0.5 mM DTT,
1% NP40)= suspension 33 on ice 1A 7 & ‘%‘l SAAT

PBSE 7 W A¥ ¥ harveststi 1,500 rpm, 4T, 5% &<
A Eet dsd< A8k, buffer A (10 mM hepes
(pH 79) mM EDTA, 10 mM KCl, 1 mM DTT)ZE suspen-

sion & on ice 15% & WHSAIATE o] T 1 ml FA7]9)
25G needled ©] &3} 20 stroke 3}o] A S w3 A7) 1
14,000 rpm, 4C, 15% & A4 Eelstoq F5de FAHA
TH14, 34].

Luciferase assay

Luciferase activityE Z43t7] $13l Nano-Glo Substrate
(Promega, Madison, WI, USA)E Nano-Glo buffer (Promega)
ol 1008 3]A3ate] AF&3F 01 cell lysater 96-well plate®]
20 pl¥ &3t AH-&-3HSTh Substratew luminometer pro-
gram (Microwin assay reader 2000, Centro LB960 Berthold
Technologies, Bad Wildbad, Germany)< ©|&3t9 =&&
70% EthanolZ 503] wash3dli B¢ FH4 2 508 wash 3
3 BEqsgt. 482 20 pl¥ substrate’} EFHEE
AoH luciferase activity® 102 402 ZA AT

Western blotting

] 995 10% SDS polyacrylamide gelol A 217] %9 &
G T Geldo @A A4 90 VE 243t F 3 nitro-
cellulose membrane (GE Healthcare Life Science, Germany)
membrane®| electrotransfer 3 ¥ membranes 5% ©A &4+
£ 233 TBS-T (20 mM Tris-HCI (pH 7.6), 137 mM NaCl,
0.1% Tween-20) §H 02 1A 7t F<F A2 4] blocking 3+
ot Membranes 17 fﬂzﬂq Aol A 243 WAL
TBS-TE& Y22 3 MAd T peroxidase-conjugated 23} 3
AZ oA 1IN B Ao ReAZH. WAl mem-
branes TBS-TEHS 2 38 M HF F enhanced chem-
iluminescence (ECL Amersham Corp. Arlington Heights, IL,
USA)E I3 A7l & Amersham Imager 600 (GE Healthcare)
< o] &3t ARE FI3 AT Membraned| strip2 strip-
ping buffer (6.25 mM Tris-HCl (pH 6.7), 2% SDS, 100 mM
2-mercaptoethanol)®ll membranes 31 50T ol A 303t A
g A TBS-T &Y o= 1084 33 Attt A= an-
ti-IkBa polyclonal antibody (C-21), anti-actin polyclonal anti-
body (I-19), anti-HA monoclonal antibody (F-7), anti-cMyc
monoclonal antibody (9E10), anti-COX-2 polyclonal anti-
body (C-20) (Santa Cruz Bio Technology, CA, USA)$} an-
ti-Flag antibody (Sigma, St. Louis, MO, USA)E A ZA<] A}
ol weh AHgstsit

Raw264.7 MZ2| COX-2&dlRE
COX2¢9] #d =& 93] RAW264.7 macrophage Al £ &
5x10° cells£ 60-mn plated] seeding@ ¥ LPS (Lipopolysac-



charides from Escherichia coli 055:B5, Sigma)s F &%
DMEMHEj A o] 8] A3t 05 pg/mle] =2 A2 st
COX-2¢9 #d-2 Western blotting2. 2 313} 9 .

SHAE|

AL 33 WHESIS I, W iF(mea A
EF ST} Student’s t-testS o] &3l BEA A RZ
o, p#tel 0.05 oldtel™ frejde] Aok Aest

2 1

NF-«B2| E&3t0] CHSH Hsp70 & IKKyQl F&t

NF-kB&/d 3o & Hsp709] ¥ &S HE3L7] 913 KK
B, NIK, Hsp70, IKKy %@ plasmid¢} pNL3.2.NF-kB-RE re-
port plasmid (Promega, code N1111)E COS-7AZ¢l| co-
transfection A7 $ 32413t o] A ZE $7A 38 luciferase
assayE A A3 Th pNL3.2NF-kB-REE 5719 NF-kBZ
H-91E 7} luciferase assay reporter plasmid®|th. 43 23}
Fig. 1A Yepd vlo} o] NFkBE &4 38417]&= NIK (NF-
kB inducing kinase)oll 9|3l NF-kB7} &4 3} = o] luciferase
o] Z7tsteloH o 7] 9 Hsp70E HdAI A< o NF-xkB
o ZAol Zadte ALE YEnt =3 IKKyE 23
< wo = NIKe| & NF-kB9| 4387} A= Aoz
Uehytth, o] A3t ¥ Hsp709 IKKyE 22 NIKo] 9] &
NF-kB9| 2435 dAdte As ¢ F AT =S, Hsp
708 IKKyE S o A7betgls wole 242 A7 ¢ R
o NIKel ©J3 NF-xBe 2437} 6% oA 5ol Hsp709t
IKKy7} NF-kB9| &43E &2 %9 (synergistically) > 2
AAE 7sAH S BAFAT. & Hsp709 IKKyol o
NF-kB¢] 243} A7} NIKe| &3k 248t Solx oz 2
L3l= AQAA Lolr 7] Y IKKBQ] 3-A3 mutant$! IKKB-

EEE ©] 83} Hsp709} IKKy7} NF-kB9] &4l 7}7} ofu
3 TS A=A HE 9T IKKB-EE= IKKBS activa-
tion loop®] Ser1773 Serl81%-9E glutamate® A A A
NIK, MEKK 5 upstream kinase’} $1o1= &7 434 4
S YER & IKKBS #Wolgo|th[19]. COS-7 A Eef 7+zt
IKKB, IKKB-EE, Hsp70, IKKy #4d plasmid¢} pNL3.2.NF-k
B-RE report plasmidE co-transfection A7 ¥ 32A17F 3o
NEE 734 luciferase assay=4 NF-kxB&A o WA &
Hsp70%} KKy 9% AEsAH. 1 23} Fig. 1Bl Ut
¢ nke} o] IKKB-EEE o4 i & NIKo| g§lol= NF-kxBE
SN S U5 3, Fig. 1A9] NIKl 9 24389
799} up7kA 2 Hsp709 IKKye 242 IKKB-EE <) &
NF-kB9] #4315 AA3}9 1, Hsp709} IKKyE Aol H7F
3td= o NF-xBo 242 v% Bol dAHNY. o] 23}z
HE Hsp709 IKKyol 93 NF-kBE4 94+ NIKe| <
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Fig. 1. Effect of Hsp70 and IKKy on the activation of NF-xB.
The COS-7 cells were co-transfected with pNL3.2.NF-k
B-RE reporter plasmid and the expression plasmids of
IKKB, NIK, IKKB-EE, Hsp70, wild type (WT) IKKy as
indicated. Luciferase assay was performed after 32 hr
of transfection. (mean + SD, n=3, *p<0.001, **p<0.0001)

NF-kBe] @/4ds}olnt So]4 o2 2-83k= 2o ofyz} IKKI3
E 73frohs NF«Bo 243 J= 2o #83d& ¢« 3

At

IKK complex0l 2lgt 1xkBa2| £a&i0 O|X|= Hsp70
IKKy Q| sk

NF-kBE H|&A 3} Aol A= NF-kBY AZ W) As)A4

kBaoll A= AMExZo Mz Akt FA 3 2 W= kB
a’b IKK complexell o3 Ql4tstE o] #afg 0 2H4 IkBazF
B felHo] 3 £o= 0150}"4 g3t gt 18 B2 NF-
kBY| 243 2= hFFY B+ kBad FaHH e AA
A B, 18, 22]. £ 04?4 ¢ % Hsp709} IKKyol ©f g
NF-xB &43} A3}7} [kBad] #3AAE E3) doluteAE
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dolr 7] 93 COS-7H Z o NIK, IKKB, IKKB-EE ¥ Hsp70
2} IKKy &8 plasmidE co-transfectionAl A 32417k $- cell
A3t Western blottings 53l AE U
(endogenous) 1kBa® #3E AES AT 1 A3 IKKBE
NIK®] 7kl o) 2435 o [kBag £ 7= As 22
3t A Th(Fig. 2A, lane 1, 2). o] ¢} W3t Hsp70¢} IKKyE

lysateS

Z+zy A7bek Aol M NIKA 9@ [kBad] &2l 5747} A el
He gelsh om(Fig. 24, lane 3, 4), 53] IKKy¢t Hsp70<&
A A7kt e W kBad ®37F HE AA AdEe ¢
T AN (Fig. 24, lane5). ©] ZFZHEH Hsp709+ IKKy7t

IkBa®l &3l & AN FOZN NF«BY E4& AfFe ¢ +
AT o] A IKKBY €4 ¥ mutant IKKB-EEE ©] &35}
22 AES AT 1 23 IKKB-EEZF A7HH %< o
IKKBEE} kBa®] #3}7F S7h o] IKKB-EE7} 84 < WEbd

< 13 L (Fig. 2B, lane 1, 2), Hsp709} KKy ZH7 IKKB
-EE 9 & IkBa®3l& A3t oM (Fig. 2B, lane 3, 4),
Hsp70% IKKyE FA19 A7H& o kBad| EajA a7t H%
A e th(Fig. 2B, lane 5). 231 Fig. 29] endogenous
IkBa®] &3 A @l A+ Hsp709h IKKyQ A 237t 24
AA A FRoenT o] AF}E v W& Fstr] el
IkBa] 3 plasmidE ©]&3t4 [kBag overexpressionAl 71

A IkBoe— ™ s TR eaEn S
Actin— - — S oS S
IKKp + + + + +
NIK + + + +
Hsp70 oy 5
IKKy(WT) + 4

Actin— S TS . S

IKKp +
IKKpP-EE + + + +
Hsp70 + +
TKKy(WT) g +

Fig. 2. Inhibitory effect of Hsp70 or IKKy on the degradation
of endogenous IxBa. Each expression plasmid was
co-transfected into COS-7 cells and after 32 hr, the cells
were harvested and the endogenous IkBa in the cyto-
plasmic extracts was assayed by Western blotting using
anti-IkBa monoclonal antibody.

3 Hsp709} IKKy9] IkBa9] &3lol WA= F3F& HESA
th. Fig. 39 YER HEF o] overexpression® Flag-tagged
TkBa= NIKol 93] 2438 IKKB (Fig. 3A, lane 1, 29 &4
& mutant IKKB-EE (Fig. 3B, lane 2)o] ¢}3] £aj5 3o,
o] &3l Hsp709 KKyl 9J3f 73} 5 3L (Fig. 3A, B, lane
3, 4), Hsp70% IKKyE &4l A71etgle of 718 %ol As)
= Ath(Fig. 3A, B, lane 5).

IkBat IKK complex®] /4o ofsf <l4tst & $ &35 7]
o o] 43 AFHE5E Hsp709 IKKyw IKK complex]
g4 AANA kBa®| £l Asfsta o] = <&} NF-«kBO
A= AFEE ¢ F AAT T KK complexol & IkBas
Absl A7 IKKash IKKB7F E418H9 Fig. 29} Fig. 39
A3 2 5-E Hsp709 IKKyS] overexpression IKKBY| &4

ro it

A i - wee  — IkBo(Flag)
— ww < Hsp70(Flag)
e = Ep e " TKKR(HA)
“ «— IKKy-WT (Mye)
D b SEe Smm @ - Actin
InBa(Flag) + + + + o+
IKERHA) + + + + o+
NIK(Myc) + + E E
HspT70(Flag) + +
IKKy-WT(Myc) + +
B - e e == @B - BoFlag)
C L
S & HypT0Fhg)
- T T gy
SMAR K WIOLo
—— — — — — — Actin
IxBo(Flag) + + + o+ 4+
TKEB(HA) +
KKf-EE(Flag) + + o+ o+
HspT0({Flag) + +
TKE-WT(Myc) + o+

Fig. 3. Effect of Hsp70 and IKKy on the degradation of overex-
pressed IxBa. Each expression plasmid was co-trans-
fected into COS-7cells and after 32 hr, the cells were har-
vested and the IxBa in the cytoplasmic extracts was de-
tected by Western blotting using anti-Flag antibody. The
proteins expressed by transfected plasmids were de-
tected by Western blotting using antibodies against tags.



S AT AR FAY 5 Yk =T KKB-EEIAE 22
AR7E U} Z1 02 Bol Fig 1By A<} up7kA 2 Hsp70
o} IKKy= NIKel| 93 NF-kB #4438 #1t ofyzg} IKKBE
A frste EE NFkBY| 243 A2E AT Ao 4T

PN
4

IKKy 2| mutantE 0|8t Hsp70 ¥ IKKy 2l NF-xB &
M ZHE M AE
219] Aol A IKKy: Hsp709] NF-«kB 24 941242 ¢

$ F7M7E A2E YeEt 2822 Hsp70¢h IKKy9
NF-kBZA A A 289 71 & B A8 AESH7] 915t
IKKy9] deletion mutantE AH&-3 ST AH8-3 IKKy< dele-
tion mutant= mouse KKy N-Z&9] IKKBZ &+ 1000k
o) bo] AEH AN C-2H9| Leucine Zipper (LZ) 591 9
Zinc Finger (ZF)%$1E€ E3st= 1000H7] qto] A&d AC
mutantE A 3 TH14](Fig. 4). C-E©9] LZ9} ZF+= IKKy
o A< FEst LA BFA Ao 2o FHolth
[17]. pNL3.2.NF-xB-RE reporter plasmidQ} IKKB, NIK,
Hsp70, IKKy-AN, IKKy-ACS] %@ plasmid& COS-7A] Z o
co-transfection| 71 ¥ cell lysateE A 23} luciferase assay
Z NF«B 24 & AE stk 1 23 Fig. 59 vebd vie}
#Zo] NIKE NF-«xBE 243} A7 1 (Fig. 5, lane 2), IKKy-AN
7} IKKy-ACO ]3] NF-xkB &4 o] A3 & ol(Fig. 5, lane 3,
5) IKKy-AN#} IKKy-ACE wild type IKKy$h v}3k7kA 2 NE-
kBE JAstE A& YEhgth E3 o] & KKy mutants®
Hsp70¢} 34 71592 W) NF«B &4 As| &3/} 9%
A Yede As g &+ AATH(Fig. 5, lane 4, 6). ©I
A4 ZHE IKKyd NZoo] 93 IKKy$ IKKBY 2% ¢
C-2eto] of¢h KKy EA 842 NF-kBe &4 A3
oA Fees & F AT

&2 Hsp709 IKKy-AN, ACel <& NF-kB &4 A3
718& IkBadal ol thd Y&FS Tl Lotrr] Haf IkBad
overexpression plasmidE ©| &3t HE3AT. COS-7 Al =
o] Flag-tagged IxBa, Flag-tagged Hsp70, HA-tagged IKK,
Myc-tagged IKKyE 27 OYd 2do= NAL ¢

12

Wildype s

ol
e E
m F

Fig. 4. The structure of wild-type and N- terminal, C- terminal
deletion mutants of IKKy. IKKB binding domain at
N-terminal and Leucine Zipper domain (LZ), Zinc finger
domain (ZF) at C-terminal were shown. The numbers
indicate the number of amino acids.
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PNL3.2.NF«B-RE + + + + + +
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TKE-AN + +
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Fig. 5. Inhibition of NF-kB activation by IKKy mutants and
Hsp70. COS-7 cells were co-transfected with pNL3.2.
NF-kB-RE reporter plasmid and the expression plas-
mids as indicated. Luciferase assay was performed after
32 hr of transfection. (mean * SD, n=3, *p<0.001, **p<0.0001)

co-transfectiond ¥ cell lysateS | %3] anti-Flag anti-
body® IkBad| &3 =5 FAsith 1 23 Fig 6o Ut
W nko} o) IKKBS 7% NIKS| A 7}el o8 243 5 of
IkBa®] £3)7} 57} 3% 1 (Fig. 6, lane 1, 2), Hsp707} A7}
Hols o kBadl 237 Asl He 2AE A ov(Fig. 6,
lane 3), Hsp70¢} IKKy7} 74 7} H 1S o kBa®] #3)7}
oS A== AE G5t THFg. 6, lane 5). o2 A4S
IKKy9| AN, AC mutantol| A = wild type IKKy9} Zo] U el
T}(Fig. 6, lane 7, 9). ©] A3} Fig. 59 reporter genes ©| &
3 AES Aol dx3H, o] ZRE Hsp/0E IkBao] 28
AAZ S ZH NF-kBE A3, IKKy= Hsp709] IkBat3l
AR A& F5A 71, o] 289 KKy N-Z 7] [KKBZ
e Cude LZ, ZFF e 288 58 ¢+ U
t}. o}-28 Fig. 69 3W A panelo] UEb vho} 2o] TKKy<
73 % wild type 48 kDa, AN, ACE ¢ 35 kDaZ &5 o]
d48 2719 KKy7F 288E 3 & 4 3, IKKy<]
wild type?t AN C-ZHe] QI4ts} Y& Egstnz Qi
3t A5 et W W9 band® AZEHT, ACE CLH
o] Ql4ksl 197F A A G bandE AEH ] T o
EARACE 38 HAUES ¢ 7 AT

o’¢e] A7 Z5H Hsp70= NF-kB9| #4& A5 o
ARG KKy7F @70 S o O Zade ¢+ AN

ooe
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PP aw we < IxBa(Flag)
-— ew ww W pgy70Flg

”- L ANACOMyY)

D - S — — - - — [KKp(HA)

—IKKy-WT(Myc)

--------' «— Actin

IkBa(Flag) + + + + + + + + +
IKKB(HA) + 4+ + + 4+ + + o+ o+
NIK + + + + o+ o+ o+ o+
Hsp70(Flag) + + + +
TKKy-WT(Myc) + +

IKK-AN(Myc) + +
IKKy-AC(Myc) + +

Fig. 6. Combined effect of Hsp70 and IKKy on the degradation
of IkBa. Each expression plasmid was co-transfected into
COS-7 cells as indicated and after 32 hr, the cells were
harvested and the proteins in cytoplasmic extracts were
assayed by Western blotting using antibodies against
tags.

Hsp702t IKKy Ol 28t HEFEURIXt COX-29] &l AHH|

Cyclooxygenase-2 (COX-2) fr# 2= NF-xBol ©]af %3 o
S7H e d24Q FdAEA 43S Fdste 954 &
o] He Aoz A Jlon By Ao JyHA ol
5 #ofahs Mol TH16, 35, 36]. &e] AH AT Hsp703}
IKKy7} 4 53 & 4 (synergistially) © 2 NF-kB&A4 & # 3 5t
= B35 YehlA o BE oWl = Hsp709 IKKy7} NF-xB
o target frAAHS COX29 &S AT + e=A HES}
ATt °] & 93] RAW264.7 macrophage cell& ©] 8313 21
RAW26472 LPSA 2] Aol NF-«B9| 4817} dojuh COX-2
7 fEE e dE2AHd AEE A T3]

RAW264.74 o Hsp70¢t IKKye] @& plasmidE co-
transfectionA 21 ¥ 20417+ Hll 0.5 ug/ml & =9 LPS &%
< 1242 A2l ¥ total cell lysateS Al 23ke] COX-29] &d
< western blotting . 2 2Qlst§itt. 1 A3} Fig. 70 Yehd
oheb ol LPSE AefshA && RAW2647 Ao A=
COX-27F ¢ 2% 22 AF =L LPSE Aetil= W
&3 uhek o] COX-27F 7 ke Ao Ueyton,
Hsp70¢t IKKy= 242t COX2E3d & dAlste 2345 2l
=3 Hsp709k IKKy< 37 J7betgle o) COX-29 2@ o
Azt 74 =4 dehvde Ae A @ 5 AU t(Fg.
7, lane 5).

B AT 4L 2HE &3] BW Hsp709 IKKyE
7 A7t A< W NFxBE 71 8402 A5 & 3

- . — COX-2
e it «— Hsp70(Flag)
TP gy — IKKy-WT(Myc)
< — « Actin
0 05 05 05 05 « LPS(ug/me)
Hsp70(Flag) + +
IKKy(WT) + +

Fig. 7. Inhibition of COX-2 expression by Hsp70 and IKKy. The
RAW264.7 cells were co-transfected with expression
plasmids of Hsp70 and wild type (WT) IKKy as indicated
and after 20 hr, the cells were treated with 0.5 pg/ml
of LPS for 12 hr. The total cell extracts were assayed by
Western blotting using anti-COX-2 polyclonal antibody.
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