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X C®HIZ

t N7 DR OB S BN S, ARRBIRRA NT ) by — T A
B2l z7-0h, FI IS4 o—DRIE~DSANER STV,
RS DRIFATZEIZ BN T, b2 IR/ LWEE FyF 7 L, &
IBFPEEMN T DL EACTEMA AR T 27 IINT ) I 7 ZA~EHRELD
OhD, T T A I T RN LIZBEECIE IR D A A~ — T — DB,
RZ o 7F )R —FEIROBRLEANATOND L) koT-, FT U AL —
va F ) =T OEBEENSEB INTMES . RO O BRI BV TEk A 7
T EERNERIEORIENRA LTINS, ~N—kTF> (1998 4F) |, 7 Uy
7 (2001 ) . A L ¥ (2002 4) .~ — R (2003 4F) | 73R F (2004
) 72 EOFIERNERES IRV TS Shv, /0 FIERRIERF RN B L 72
(1o 3 TEERSEDO BT I TR B O 4y T HAR A PR U 385 & 70 D PR FBHE 2 LB
WFZEDBEPECTHAREIC T 5 2 & & HICZDOBRRIZBW TS Sy FAEH)TR
RHEOR RN, ZoM2 E LI, BEFoIEA & OFHbED LD BV ME
WHEZEZDHDZENEETHDLEEZLND,

S FIERBREOHER

Oy TAERRIEIT, A O A R O RNT IZ DS X AR 21TV, 8
M ~DOFERMEZ X0 @O TIRRIETH D, WEROIFFRIEIL, BOTHROK
FICRESHBMLTE 72, TOHEA DL 1L DNA #HESCHESHE DL O
ERERIE U, MR ER I/ R a0 I U CHIGE T 5 &\ ) UV &
DT D, DNA HRSCHIE ) ZU T OB CH 5 7=, IEF M, &
(ZYEFE DR A 705 B O & MR OB AR, RIS BRI 70 &b & DR &
ROIEANIRE A= %2 T D, LTy o TRER DAL RGO AN 69~ 5 45
BRI ANAR S . DORWER b REWTZDEBIZ L - TE o e B35
HINRNE WS RN B D, ERDILTFRIEN, iz EFERS A& b
BT LH0IZK L, S FERREITFEEI VA NVICL D RA Y FBIC L



25T EINTE D, MR E s OISR O RE S ERE LKL L T
WA, EEEOFRMI OB b WNbp D AL L VYT G
DITHBPEMTH L L EZOND, T720L, FHRAZKET L5DICHRTO
PR AT DT < B A S X B AR IV 2 ED S
ATHUXENEB XD, Thbb, b OH LWEREREIEMES A3
LED TR NRER S FIERNORELZ BT WO D TH D, 20O &Ik,
Oncogene addiction & WO BES TR IND L O ITRH>TETWD (2),

S OBETE | RS LS SRR X ORI A D2 SR ES TS L.
JEZ BN 72 > 7 OV ORLER ) B A LA NHEAE LT 5, R R M fE
BOERME S A ME (CML) OERRRERIZEB N T, — DO EENBE A%
PEZR LT, CML 1%, 5 9 FYAMERLEH 22 BYEMKROFH BRI L > TE
T57 4770747 (Ph) Bl FZF#E L, Ber &FrdrFF—HETHD
Abl &L DA # /X7 E Ber-Abl DSPEA S LT, FAHEE A TLET DR TH
%, Novartis f1:/&. Ber-Abl (ZRFEAYRFAEA] STIST1 (A VA ~F =7,
Glivec)Z’ 90 FRUZBHFE L. BIIRIERICZ KR 2EE 2 bbb L (3, 4),
S HIZAMEMERME AR (APL) [ZXT 2 LU F /A URiE (ATRA) H—D
DRI TH D (5), 57 TIEERFEIEIIER O FIETIIRIE AR iR L S d .,
ST ZEOZ VU EYID DD I ITEHNTIE-STLE D &V ) AfEEMEZE R
S TWND, B FENEIEE 2 DK, & 2EBIEEMICHIE L, 2 OIEH i
& ZERMET & Dl oy DOFEIRNEE L 72 D,

R DT EBOMEN & o FIEERNDFRE

RT3 Z < OB OB IGIER - ORFIZH KT 5 > 7 F Lol
MEEL TS, Lol FEHIEOHEICAFILRE D> 7 R E RAF
L7=HEIRHE, oncogene addiction D _EI(ZFE Y N> TW\WD Z ENREfiEIN->oH
Do FHILD/NSA F o U — O TIE, WOBIHCAEFE LR D0 TR, &
72> % oncogene addiction (ZE80 % 3 T DOBENEETHDH LB X D,

EHFITIINE T, AYF ) oVEM TIEEIEBRED CD30 2% CD30
Uy FIEERGFMICHEBEE,. Z3{bik L. TRAF (TNF receptor associated
factor) Z @8 L T NF- k B (nuclear factor kappaB) I EALIZE B &2 1AL L
TWpZ &, 9o b CD30 OERFEI & A OIEMEIC LD TRAF—IKK
(I k B kinase)— Ik Ba (inhibitor of kappaB a) %I L7= NF-«k B OfE 7 HIEME(L



B, BATFV ONEMROSFEETHDL AL L TE L,

—F. mTX VU UNEMLTO NF-k B OEFESLE, 7T 7 oA
ARG B —TBIAATE CD30 7 =21 ( CD30 OHIFVENEEE N A A & K<
EREAR) 7 2 JEEEH#HZ L7z 1k Ba  (“Ser,*Ser — Ala [Z{&#) OEAIZLY
HETZ2Z2E T, TRV ARFEINTLL D2 RAWE L, 2Tk
D, CD30 HFIFEHIZ L > THEINTWD NF-k B OEFHNEERIZ, R
XU UNEMROAEFIZESTEETHD, ATV N EMRIT
NF- k B ({TIETFE L2 AEGFERB 2R T Z L 2HLMMT L TE T2,

X 52 CD30 Y'a®—X—OfifffT &8 L T, CD30 RILFHEIZHNDDH VA
TVL AV NEFEE, ZOEMEZI LT JunB R &9 285K+ AP-1
23 CD30 WEFBLUCEHD D Z L&/ LT, £72 CD30 1. H#AY MAP
(mitogen-activated protein) ¥ 7 — B 7 A 7 — K T&H %5 ERK (extracellular
signal-regulated kinase) Z{HME(L L, BGKFTH 25 JunB OFBLZFHE, CD30
TaE—X—OIEHLIZLY CD30 OECHEICEDAS ZEEHLMNIL, K
VR NEMICE T D CD30 mFEIFEBL2Y JunB—CD30—JunB /L—IZ
LM SN TWAZ LZR Lz, 202 L, mYXR U o@D CD30
—NF- k B #&#5% JunB—CD30—ERK MAPK—JunB /L — 7%/ L7= CD30 i
FIRBLOMERFIC LD X2 5N TWDE I EERBRTHEDTH D,

XHIZ CD30 BE—H—DTE V= RT 4 v 7 IRl EFEEIZ OV T HERNT
Zikdr, CD30 'mE—&—@Oa T iEELIZ >0 CpG 74 7 v R&[FEE,
Z DREED A F LA TunB &S 7= CD30 FEHFEII DD Z L EZH B
2L, RYF U ONERIERTICET 2B RE B I o0,

CD30 EFEIFEI Y L/ FEIZITAR Y F U R BEOMI R KRR ) o
REEDNE EI, BEIXEFT NF-k B 1ML EZ RIS N2 ERREO—o & &
LTV DA, T B A IS W OB FUTI & 2 T < £ O 3 BITITEwD &
LR TH D, FEFIL CD30 WFIFEBLY N ETHERTF U R EDS 15
HEDFRNT TR LA F8 8 S, THH ) CD30—NF- k B #2152 KoL MR
U RO I/ 5D R ¥ A 7 47 F NPM (nucleophosmin)-ALK
(anaplastic lymphoma kinase) 23fHET 5 Z &A@ L T, CD30 WFIFEELY > )i
DUER OB A IS 7TV ORE LR L, NF-kB %%y
FHREBLETH V=78 ALK 20T 570V —7IClRICHPETE S
Z R LT, TV OFRME A ER D IZRE Tlid7Z2 < | oncogene addiction



EWVWIHTBEMNE N, BT L0 THD, — ., BRIGH &V BT,
NF-k B X° ALK [FEELRpFENTH L Z LRI D,

Ubzdme L, EEHII NF-«B O FEMNE LTOREMIZER, LVIR
KV /RS~ D NF-k B %03 AR & LTI OB D 7= O FEEE Rt
~DREFZIT ST, BRKIGH & WO A TE X 1256, FrREEIREMEICI X
THEED LT LW ERZD R TR T LEMIC L DM ENFAHTHL L H
Z BAV, NF-« B [HERIOER 21T, FUE b e LTHRET ThHh o7
NF- k B BHZEH| DHMEQ ~& E-7-iRTh 5,

NF-k B OEFE

NF- kB (360 7 0 7 U ok BB OB 2 M3 85 K 7 & L TAEBFEN
(ZRE S, k BEE Sl (= —) oD B LIS DNA W
RICHEART 22 LMD NF-kB Lfafh S, —JH7. 2 &N iiEc B
JatEERE Z BT DAL ba U A L AND rel LEFHIN DB FDEE S L,
W O EOFERIMEDA 5258 720 | Rel (rel {5 FEEW). NF-k B 35 X O
WX R EEBEDT RelINF-k B 7 7 2 U —MEE L7z, NF- k B (ZRJENE
WA A (IL-1, IL-2, IL-6, IL-8, IL-10, IL-12, TNF- o) <°#%35 757 (ICAM-1,
VCAM-1, E-selectin) 07 A VA X X7 EO S aT—X —FEIKIZHIET S kB
Bt (GGGRNNYYCC) EREiEiL5 DNA FEEFNZHES L. & DRl T Ois 1
FHZFHET D, NF-kB (3508, RIESUL, FAEDIEIN Y o EROHERE-CH I
DOIEMALCHGE, ik, FEOHIE S ST A NV A BRI Db T D
(6)o S HITNF-kB BT A h— 2% 37 'E (IAPs, FLIP, Bel-xL) O#RE %
FBELPLT A M=V AR EZRET D2 L. SOOI TITER L E OBFR L #
HEEINTHD (D),

AR L S 72 NF-k B 1. 50 kDa (p50). 65 kDa (p65, RelA) &% o
RGNS b~TH 2 BIKTH-T-2, cDNA 7 a—= 7 OHEMficky
p50 %, 105 kDa DHIEEA L L THAKINIZE C Rl 3 53 fiF 4v, p50 12~
BERAIND I EBRHLMNT STz, pS0, p65 £ HIZED N Kimf 300 7
JERIX Rel # 2 /R7 BORCHIKER 60 % OFFEMEEZA LT, 2D KL<
PRAF ST HREME D & VORI Rel homology domain (RHD) &4 1T H 47z,
Z® RHD [ZiX DNA #6. 2 &R, BTS2 70 (NLS) 36 L UMM



K7 1k B & OFEEEMNSITFET D (8), BIFETIL p50. p65. c-Rel LIAMZH
RHD ZFf2>% /X7 E & LTRelB X p52 (RiBAA plo0 & L THAK) DIEE
KN 77 IV —LLTHESNTWVS, NF-kB [FHE 2 EEHDLWVIE~T
72 BRE LTHHIKT IkB LESKRZIZAR LAMEICE £-> TR, Ml
R3S ORI INE U CTIEMEL LENICBIT L, ERE s O R B
STWDHZ ENPH LN/ > TV D (Figure 1),

IkB I2X % NFkB OEMESIHHE

IkB IkBa,IkBB,IkBy,IkBe¢,Bcl-3) 7%V U E—REWHik
HOMEGEZFF>7 7 IV —%2 KL TR, E0X U "7EY 67 HOT
FU LU E—rE2AELTWD (Figure 1) ., 7%V U E— MIRERFH 5
W R, MBS BR T DA D X VR BICFEET D 2 E N SN T
WHD, Flix D 1k B BREEZHOCZERNS 1«B IZ7 0 FY UV E— %
MMLT NF-kB 773U —mD5b5 RelA, c-Rel, RelB ® RHD &fEa L., %
T 7 F N~ A7 LT NF-kB OEBITZHILEL TWD ZERHLNE RS
72o pl00, pl05 X N KRIHANZ Ik Ba 77 2 U —IZH MR T o) U v
— MEENFEE L, BRBITY VF NV E~ A7 LTW5, NF-«k B OJEMALREIL
"l HAORE RS (classical pathway) " & "I HAGRERS (alternative pathway) "D -
ICRBIEN D, HHAUREKE TlX. NF-k B (RelA/p50) 2SHEZ V378 1kBa
E A LA IZ/TE L T\ b, TNF-a, IL-1, LPS. Lipopeptide <> phorbol ester
72 E DR B DOMBEARRIZINE LT IKKEARIZ L > TY Uik a0 7=
IkBallaxEXF AR, Yusr 7 VY —AIZX o oS, L7~
NF- k B (RelA/pS0) 1IERATY 7T ANBHIND Z LI X 0 EENICBIT. E1Y
BIEFOTBE—H—I/FET % kB B4 (GGGRNNYYCC) IZHEH L TElR
FHRELZFEH L TND (9), Ik Ba DO53fiEIX, 1k Bkinase (IKK) [IKK «, IKK
B, IKK vy /NEMO (NF- k B essential modulator)?® 3 ®{KIZ L2 1k Ba DU (L
EFNIKELS 2R F UAUIKFEL TS, 202 EFF L 1kiE, B-TrCP I
FoTEITENDIkBaZTDH DN RelA/pS0 ICLVFEINDH7ZD.1kB «
ITEREG O 7 0T —2 —IZHEEA L2 RelA/pS0 & FHEESKRE I L, M
BIZTBAT LIEMEALRTOIRRBIZE S (9), —77. FEdTBLAGREEE Tid. pl00/RelB 7%
IKK a REEGRIZ L > TY UIRfbEh, B-TiCP IZ LV 2 FF i b hizd



B, pl00 28 p52 ~&Trky T I, BTV TV EE S T KA
A UDBBRESIND T LT, p52/RelB DGR & LTHEEST 5, 207 vty
Yo7 omEfES plo0 OV Uk E B-TiCP 1T K DB F UMKITIRFET D,
MIRR K23 2370300 2 FEARHIBRRE & L CL LAY I B AR . RIE. Ak sn
MZET HAv, FEdT AR ITE SR, U SRk OB, B Ml ka2
HiL% (10)  (Figure 2),

MK FEEBEEICB T 545 FE/RE LTD NF-kB

IAEDWFFEIZ K - T NF-k B 2 b0l ofsE, AFICHEER@E 2 L
TWAHZENRBH BN > TS, 5T NF-kB [XEERS FENO—D L
LTEZLILTWVS (11),

NF- k B OEF G & F 5 (RER/ 70 MR R EMEE SIS 2580 HhiE
(multiple myeloma; MM), A T MMEBIMHE VU > J@ (adult T-cell
leukemia/lymphoma; ATL), &MU > /~MEEIME (choronic lymphocyte leukemia;
CLL) (12), =¥ VU /i (Hodgkin lymphoma; HL) . ~ > h/LAlfRY >
Al (mantle cell lymphoma; MCL) 23Z51F 5415 (13),

M 1%, EICEEEICH BN TH AR OEMICEE T 2 L o i 15
ﬁf$6 FRAFIRISN 34 FTH D, BN DELEINLD M & v
N7 OEIMPRO LIV, EFERET a7 COFEENKRTT 20082 OHFEED
FETHD (14),

ATL IV FE T A )L AD1-DT&H % human T-cell leukemia virus type 1
(HTLV-I) OERICE > TEI SR I IND THERARDO Y U NREETH 5,
HTLV-I |3t h&fEEE L, EIT CD 4 BRI OARREY L, £ ORGeRE
FRAEZ N LI RN E v — N Th D, HILV-L F ¥ U 7 i3 fgd T
1,000—2,000 T AWD &S, EEAAR, AU 7HihE W7 7000350
M EAE LT\ D, BARSEO HTLV-I 3+ U 7138 120 5 AT, Yty
FRVEAIZDT D IRNITHLE LT . K 60 FEORMRIIM 2% THRIEICE
HK@E%%EK&%&\Emﬁﬂf¢%$ﬁ%%m%13&ﬂ\5$$ﬁ$
X 17.5% 2T ER0EnbhTng (15),

CLL 1%, AR LTo/NRY gk (B HIRR) 12Xk DU /SRS T, 50 kA i
ZDBYECE L BKTIZAMIBOR 30 % 2 HH 2508, BHARTIEIN 2 % &



RO TR BIR T D, BIEICRE T 2REE T, KRB LOEHTOY
PNEROEMDBEE A BN D (12),

HL |3 U &7 SR % H ki e o B R A o 5 B T WA PRI R 2
#1112 Reed-Sternberg il Z RO 2 EEHETH 5, HEIIAH TH 523,
Epstein-Barr 7 A /L ABIEGACIZEIMR L TW D A[EEE N H 5, BICK TITEMED
ANEDK 40 % DARTF IR THLN, BHATITN 15 % 40720 (16),

MCL (%, %V >\ LE &0 <8 (K580 ICHFET 5 U v RER (CD
5 Btk B flifn) OEE(LEZEZONDY UNETHDL, Mg ORER]IT
BCL-1 & TEFERR A HAL, 2L t (115 14)(ql13; q32) Ytk Ba ofs R
ThHY, ZOBLGFEENY A 27U DI mRNA OBEEREELZL-6 L, F
BACIZ O 5 LRI TV D (17),

MK R RS2 351T 5 NF-k B OEGFIEMEIL. NF-k B OHT R F—
TATEMEITIN R, A NI A OB T O3B A U CREMAREEA O
WEIZED S EE 255, NF-k B OEEHIEHELEZ 0T B E L THET D5
BRI O 2 D53 FOBHIEZ VN, 26 D4 FI21E NF-«B & X%
WHDHELGENTWD, LrL, EIALIX, ATL 28175 NF-«B OfEE
%%ﬁm%\7?/?4»x&7&~%%mt£§@IKBa@%A_iDm%
LtkzéwﬂL%@K?ﬁ%~yxﬁﬁﬁémé’&%ﬁ%bta&o:@
FER LV ATL MIRIIIERLICE DM CHix O+ RE 2 ST 208, xR
& LT NF-«kB OEFEBTEMLIC %@éf%%fbtbtﬁg%%ofmé%
DEEZ BN, LA - T, NF- kB OEFBIEHALIZEER 725 F1EETH
HEEBEZOBND, —J, MEREMAEREL CEARSH ST\ % topoisomerase [
EH|72 XD DNA FEEZEZ T AL, IKK Z2iEME (L L @M NF-kB 2%
W AN, ZOFEMED NF-kB 1 UIX LITERAOEZHZH O 5 2 &8
HINTWD (19, 20), NF-« B FHEFILFHFENED NF-«B #HET 52 & T,
HAIOFUIEFIEMEZFE S5 Z EDBHALNE > TS, FHEMD NF-« B
X RHER Gy D ML R BRI CB W CEEN R FIENTH D EE X2 DD,

NF- k B [HFEANCIE NF- k B {EMEAGIREE D51, Bl21E IKK X° TkBall
T D EBIHIAS ps0 OBBITY 7 E~ A7 §T5X7F R (SN50),
NF-kB O/ vBE—4% —~DfEE%HET 57 214 DNA, & HIT NF-kB D
Bla mRNA LUV THIfd 27 Tt 24U SOENHEL DKy bE
MIMEHEINTND, TN 5D NF-kB BLEAIZ BERIGES~DISH LV ) B



THFT LI &, BRESCHEEICMZ THRED LT S &0 ) BEENEE |/
> TL %, 28D NF-kB OMEEHEZA T L2HEADMEI N TWVHITH 2D
OO, BIEDE ZARKSBHRICHIZES> TWA L DONRIFELR N E W HEE
X, FFRESCEEICNZATHRWS S, SHICERLEDEKIEHE TON—R
NEIZ VT LIELONRRNZ EE2RBLTWD (21), HRIGHE ToO/N— KL
BBz L& EBMERSC T F R, T a4 DNA, 7o F B AAFY LD
HEDTALEMOF NIV ERITH D B2 LND, Ky FLEWITRRED
D OIS L, WIRA R BMEOIR O HIRIEA, LR (LA, Sarg s Al
TuT TV —AREAE GRS | EBRPRREMEO S IKK FAEAL Ik Ba ®

U AR ER]. NF-k B OZBATIERZ TR IC KAl S b,

NE- k B FHZEHI 0 ik 5 B E S~ O B2 > W TiE, IKK FERITH S
Bayl11-7082 <> ACHP, 7’17 7 YV — AHEX|ITH S PS341 (2 X D AEHEN MG
ZIZUHE LTEEOMEN RSN TW5, PS341 ZALT Y I T (~Lr—
R) OA4RTT, MM ORI L L TKE FDA IZX V&R ES N, E-die @
® NF-kB FAEZFA LIZHMSH 50N FA ¥ —7 v b ONF LD L
FIRRETOME S H D (22, 23), NF- k B fREFFRAVBHEH] & L CIL IKK B BHEH]
DNBRUER A 3 20 TP BRE S D BTV D A, WP b SERERORFIE D BERE T,
BEE CICERISHICE > 726 D37y (24),

DHMEQ (2 X5 NF-kB ZiER & L 7z MK R B BT O 159 O 7] GEf

Dehydroxymethyleepoxyquinomicin (DHMEQ) . AZ#% Amycolatopsis sp.
MK299-95F4 7515 & 7172 epoxyquinomicin % —-> epoxyquinomicin C D
dehydroxymethyl FFEAR L L CTHELICX D GRS NTIKD FHLEWTH D
(Figure 3), % %] epoxyquinomicin C |3t NF- kB {fEf #4395 panepoxydone <°
cycloepoxydone & 3L/ 4-hydroxy-5,6-epoxycyclohexenone #i&E 4 H 35 Z &
25, L NF-k B ER#IF S 7=, L2 L epoxyquinomicin C & D DL
NF- kB fEZ/~r&7. Z® hydroxymethyl #5EK L L THRK S 4172 DHM2EQ

(%12 DHMEQ & t4) & % isomer DHM3EQ 72351 NF-k B {EHZFfoZ &
AR BIZE > TH BRI ST (25, 26),

BEOOHEIZ L B L& Jurkat FlfE 2 EEEEIEIR 1 « (tumor necrosis factor o ;

TNF ) CHIFE L7- & 2D NF-« B #FEHFEIEHIZ DHM2EQ @57 DHM3EQ



£V HHR< | type 2 collagen TiFE L7-BAFIiKET LV~ T AZMEH L7 in vivo
T IZBWTHHIRIED R MR ST 5, DHM2EQ Y2 RMERD T
XTI NAT NEY DEEER L7 ()-DHMEQ ® 7% (+)-DHMEQ XY % 10
fELL EIEMEDRTRWNZ ERBH LM E o TWD, S 51T, Jurkat fifiZz TNFa T
Fll% L7= & & NF-k B jEM(LE DNA fiGRECTHRI L7z & Z A, (-)-DHMEQ
(LL'F DHMEQ EFES) X 10 g/ml ORE TIZIEZEEICHE TE 5 Z LR
Eiz, BT, ZOMENE Tk Ba ® U UL & ZTHi < o fRICIT 2 < |
NF-k B OE~OBITOART » T2 WET L EBHALNI o1z, T7hbb
ERATICN N0 % 2 N7 BEAGIEN DHMEQ DIEHTH 5 L fE STz,
DHMEQ (% Smad 2 X° large T antigen DZBITIZFAER T, — MR ITH
REIZ 2 )24 % importin - nuclear pore DPHLE & IXBI O 2 ZH L LT\ 5 &
EZHNTWD (27), NF-k B BRI B0 @V RS A & LT
WMEINTWDLHEDDL LD 1k Ba OO FIH, 1k Ba DU E{bIMHI& Vo
72 1kBadhdWIZFD LDy VP RESAZLES L LTS, DM,
DHMEQ | [k Ba D Fii®d NF-kB OEBITORAT v FEHHET HHD 1=
— 7 MR FILEM TH S,

VU DRY B A B £ 2 iR B S TA 5D NF-« B OEF ST &
WO EARIZAEH L. BBl NF-« B [HEA] DHMEQ 2 X 557 TR L%
7oA L—va ) —F L LU TRECEXDLAEENRH S LB 2T, RufF
JETIX SRMEEHME B2 . A T MlattAimm GB3®) | BY v
SPEAIME (54 3) BXO Hodgkin U > 73E (55 5 3) (%19 54 FHEAR
IEORMEIRRGTZ . HTHl NF-« B FAEAl DHMEQ A E7 /L& L TikAT,



Eo2E ZRMEEHE MM 12X 5 NF-«B BLEF OIS
B1E Fis

LM EHEE (multiple myeloma; MM) (X, BEEMEOTEEMALD 7 v —F L7
FHIZ L » CTHIE R Z SN A IMECRENEREO—>Th Y, BEDE 160 i%LL
ETH D, SR RIS EEE T LR & 2 ET 5 & RIRRICEDICE
RUARVEIRZE 2 TE R, B A FEE e U7z L BRI TN 2 #3T, BR &0 9 A%
BICFBRER 2 BT 5, MM IZIFARIGRIIERIEIIAEE T, A B
13K 3—4 FETH D, SHULFHIRIEIC L D PH&IT 20 4ERi1HD D3, [FIfER
HIRAE & BE @I D 2 W e O EGFNIR b T, B O
HRA LN TNDINRELRTHROUGEITITEED > TV (14), > T, MM
DT H%ZBEET D720 O LWERIEOHBIIR L ET 2METH 5,

PER DAL FFIEIRGUEZ FTIE T 25k & U Coalt, TR O A 70850 I
DRI D53 F A BERNT T 557 FARRIRIE DR ST E 72 (28, 29), MM 28\
T 0 TAERPFRIEII S AU FRIEA~OIRPIMEZ TUIR T 5 72 O 7= 72 2 16 ik
M & 720 5 HATREVEZ RO TV D, MM (28T 5 FHEHEE A BT 5 720
21X, MM MR OB AETF IS b D IR D Sy TR Z I L L, B L
2D TR T DRI EIR AR L CIT 2 ENEETH D, U4 nuclear
factor kappa B (NF- k B) OUEMEALLS, 748 b — 3 A 0H bl & Wl O R, A g 5H
IR CIEB AL ORE 2 Z2BREICB VTR L TV D E VW RN ST,
MM DERRIIFT RIS B D2 b 53, #7172 NF-k B OfHER)
IEMHEEIE MM filg 02 =— 27 I O3B O TH 0 | MBSO 2 72 A R
NA L DORBEZBEL MM B OEEIZh b Tnh ERESN TS, &5
(2. 787172 NF-k B OMEFREEGIZ, MM Mo T R b — ZiEE S HE -
TWDHZERMESINTND (30), £ < DETEEE TIX, #rimE kK -+ o—
DL L THB LA MAE N EEEFRIX 7 (vascular endotherial growth factor; VEGF)
DPEAEBR PG SN TN D, 2 E TOWFSET VEGF Xt b MM FlE i
BE 2 RE L B OmBICHEBR L TWA Z ERHLMNIR > TS (31, 32),
5T VEGF Z8L23 NF- k B ITIKAFT 27 Tl & TV 2 AReE R s S 4
TWD (33), L72A>TMM DOIR#IL, NF-k B #RIEAZIEA & L NF-« B 1&ME
ZIETZ ZENHEGHR ERVWHIETHD LB LNDH, AFRIZEB VT MM



Mz t4 5 HH NF-k B BHZEH] DHMEQ @ in vitro TOREM. NF-k B [H
EEH, MM Mg ~D 7 R b — AFFEZ LT in vivo TT V& HWEKRNT
D JEZAR A BEFE BN 2D RO 7 E ORFT 21T/ o 72,
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B2 RBRMH L GIE

1. RE

DHMEQ &, BERBNRFHE T MR- R L L VR L TuheiZunr,
T ANR—F 3 A b B X —; Z-Asp-Glu-Val-Asp (DEVD)-FMK, 7 Z/3—+¥ 8§ A
>t ¥ 4% —; Z-lle-Glu-Thr-Asp (IETD)-FMK B L UOH Z/8—F¥ 9 f b B X —;
Z-Leu-Glu (OMe)-His-Asp (OMe) (LEHD)-FMK 34 C Calbiochem X Vg A L7z,
DHMEQ BLUOH ANR—F A L b EX— TP AFILANLT % K (DMSO)
(WAKO) 12 fiE L, -20 CTIRIF L7z, MAGFERZAUET 2BICH W
3-(4,5-dimethylthiazol-2-y1)-2,5 diphenyltetrazolium (MTT) (SIGNA) |, PBS (-) T
5 mg/ml OREEIZHRL, 20 CTHRAFELTZ, 7TAH b= ZAMmHOEIZHW
Hoechst 33342 (Calbiochem) (X PBS (-) ([ZIAf L. 4 CCTERIFELZ, FMAaE
(cell-cycle) DFEATTHEA L7 RNase A [FHAY— LD 2L T UL
A FHZA K (PI) IZ SIGMA L VA LT,

2. itk

supershift EMSA (ZH /=51 NF- k B p50 (C-19) ¥ XK U 7 v —F ik, Hi
NF- k Bp65 (C-20) V4 XKV 7 a—F/LHUR, i NF-k B p52 (C-5) ~ 7 AE
J 7 a—FHR, B cRel (B-6) ¥V AE /7 n—FLFifRZ L TH RelB
(C-19)T VRV 7 v —F LHiikiZ4 T Santa Cruz Biotechnology £ 0 A L7-,

VITAZ LTy T 2 TERHREH NP EIEIA W e —REURIZEL T O &
BYTHD, IEMHEEPT NF-kB p65 ~ 7 AE / 71—} /LHi{kiL, Chemicon
International & W HEA L7, $T cyclin D2 (34B1-3) 7 v NE/ 7 v —F LHik,
$t Bel-xL (H-62) 7 H ¥R Y 7 v —F LifR, Ht FLICE inhibitory protein, long
and short isoform (FLIPS/L) (H-202) w7 ¥7AK YU 7 o —F /LHi{K, Hi vascular
endtherial growth factor (VEGF) (A-20) 7V XAK U 7o —F L HkZ L TH «
tubulin (TU-02) ~ 7 A immunoglobulin M (IgM) & / 7 1 —F LKL 4T
Santa Cruz Biotechnology X ¥ A L 7=,

TR b= R L ZOIEMALREEE 2T 5 72 OHt caspase-3/CPP32 v 7 A
E /7 va—FLHLiKiL BD Biociences & ¥ . Pt caspase-8 (1C12) ¥~ 7 AE /7
7 —JF VPR & BT cleaved caspase-9 (Asp330) VY ¥R Y 7 v —F LHKIL Cell
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Signaling Technology X ¥ A L 7=,

VITAZ Ty T 4 TEICAVE ZRPEIEUTO LB TH D,
Alkaline Phosphatase Conjugate $1~ 7 A innumoglobulin G (IgG) (H+L) HiiAis L
Y Alkaline Phosphatase Conjugate $L7 %% 1gG (Fc) HLikiZ 7 m 2 77 (Promega)
& U | Alkaline Phosphatase Conjugate L~ 7 A IgM $i{K % Santa Cruz
Biotechnology £ VA L7z,

W EIEIZH W ZRGURIZLL T D LB Th S, fluorescein
isothicyanate (FITC)-labeled ¥ L7 % F¥ IgG Hifk, FITC-labeled ¥ ¥HL7 > b
IgG $ifkZ L T FITC-labeled ¥ FHi~ 7 X IgM $HiffiE 4 T Santa Cruz
Biotechnology £ VA L7z,

3. MUIEER & MR

Jurkat (T cell) FAREK & K562 (erythromyeloid) #llfd k1% JCRB (Japanese
Cancer Research Resources Bank) & V. MM HiROHifak KMM-1. RPMI 8226
Z LT U266 (IHREAEEFHIZERT - BRIkt > % — (Fujisaki Cell Biology
Center) KV HE L T2z, MM BEB LT AR T T 4 T b DR
ML EEZER (PBMC) 1%, A v 74 —AL Karty Mk, ~L v U F RIS
SRIEFZATRE L T e2niz, ~8 U UL L7 REiM %2 PBS (1) T 2
BIZHML, vz, FEOE NHEEZEKRBER Lymphoprep (35— b3k =
2t ([CEE L CiE LB (2,000 rpm, 30 4y, =EiE) L. HREE O BRI &
B L, PBS (-) T 2 [EIPeE#&EEA Lz, £ ToMiagkiL 56 °C < 30 /f3E
B L= 20 % O 74MRIEME % &Te RPMI1640 BiH (SIGMA) (ZHI/EWE &
LT_=3V > G (100 u/ml) (GIBCO) & A hL 7 k<A (100 u g/ml)
(GIBCO) ZIIMLI-bDaEERERE L THWZ, MM BERB L O AR T
T4 T D DORMMEAZERIL, 56 °C T 30 ARIEEL L 20 % OF4HRIE
IMiE % & Tr RPMI1640 E5H (SIGMA) IZHAEWE & LT=U > G (100 u/ml)
(GIBCO) & A ML 7 h~A > (100 1 g/ml) (GIBCO) Z¥RML7=H D% BRI
& LTHWe, BEFRE MM MR 3O & = IR BRI N R A e
a2 DA QLAY bl AY
ML 7 Z AF» 7 OEE®RT7 T A3z L, 37 C. 5%C0O2 A ¥ 2—
Z—H I LT, MR ORRIT 154 205 1% 9 OFEIS TR TR % #
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LWESRIRIZIN 2 853 U7, Mo RFITEA NN — (FET7 0 — L R
MRXeth) 2w, T4 —7 7 ) —Y =T TYTo 7=,

4. MEHEFET v A (MTIT Assay %)

HERRER . MM BB AR T 7 0 70 b ORI EZEK L 5 X 10° cells/ml
IZHABL L, 96 T =L L— |} (Costar) (ZHEFE L (100 u lwell) . FFEOPEE D
DHMEQ #¥shiL, 37 C. 5 % CO2 T—EHFA > Fa—F L7z, &IZ,
MTT &Rz = /W2 10 pl 320 %, 37 CT 4 KA o F2X— |k L7z,
ZD%, AT rEALT LI —/LTHRLE 004 N HCl 247 = /L2 100 ¢ 1
TOMz., EXvT 4 7LD R~V ki ey + 0 RS2k, ~ A
su7L— K —%— (Bio-Rad) (2L VR 570 nm TWOLELZHE L, =
YhE—= L LTOAFIVANLT %2 F (DMSO) UL 7- Ko E17=R
Z 100 % & L. BHRE D DHMEQ Z i L 7k Dl EfFR 2 K7z,

5, Y2 RE VT uvwT 4 vk

[AIIY L7=#fd % PBS (-) T 2 FEYEEL7-1%. Cell Lysis /Xv 7 7 — [10 mM
Tris-HCI1 (pH 7.4), 1 % sodium dodecylsulphate (SDS), 1mM sodinu orthovanadate
(V), 0.1 mM sodium molybdate, ImM phenylmethylsulfonyl fluoride (PMSF)] % /Il 2.
By T 4 I KD EMR%, 100 CT 5 A Lo, WIS LIEFIL,
5% DT HIARERETE 2 15,000 rpm, 10 3 A O Doy BEERIE 21TV BIE & B
HZLETREMERYBRWEZH%, X7 HIEE % DC Protein Assay Kit
(Bio-Rad) THIE L7z, # /N7 BHEHKIL -80 CTIRIE LT, —EED X /X7
B2 5 X Sample /N> 7 7 — [0.31 M Tris-HCI, pH 6.8, 10 % (w/v) sodium
dodecylsulphate (SDS), 35 % (v/v) glycerol, 0.025 % (w/v) bromophenol blue, 25 %
2-mercaptoethanol] % 1 X (2725 X 912z, 100 CT 5 srf&#H L SDS-7R
V727 YT I K7 VESRIKE) (SDS-PAGE) D47 & Lz,

AT T RIESKVKEEICAR Y 727 U VT I K5y (77 =2) & Running /N
77— (25 mM Tris, 192 mM glycine, 0.1 % SDS) %%t~ hL., 7L DOKE T )L
ICHBE LT 7V EEAL, 1525 mA OEER CEXKE Z1To72, Ak
MTNOFEE ETHBEN LI L ZATHKREIZKE T L, ZLZ2H0 4 LERE N

13



v 77— (125 mM Tris, 960 mM glycine, 20 % A X / —)V) (2R LTz, A X /) —
NRICEEGE Ry 77— ([Zi@ LRV =57l K (PVDF) A7 L
¥ (Bio-Rad) £ 7NV &2 EI RIS T unyT 4 7HE (HR=A F—) Ty
kL, 180 mA DEEFHKT 23 BB VDX R E R AT L ATHRE L
776

IR DA 7 L ATEMAKT 3 FEFO®%, 5 % (wiv) AFLINVT (F
Fl) %&te TBST /X 77— (20 mM Tris-HCI, pH 7.5, 137 mM NaCl, 0.1 %
Tween 20) ([Z X VEET 2 FKFREHIREZ L, V7 ny X 7% {To0, 7unvyFx 7
EATHOTZ ATV UL, 7uayFX IRy 77— THMNLE 1—-2ug/ml O—
WhikE 4 CT—BpUR S 72, $EWTTBST Ny 77— TI10 ofREE L
RSO E 3 [Bl#RVIK L-, &IZ, TBST Ny 77— THR LIz _KHL
REAT VT 1| FFEIRESUS S, TBST Ny 77— T 10 4rFikR
BB OWE A 3 BRI LT, %2 Tween 20 23 £72TBS /Ny 7
77— T 2 [\, #Hik<T 1 [\EY AL, Western Blue (Promega) (Z X ¥ R4 /<
S BT o T2,

6. Immunohistochemistry

PBS (-) C 2 [AI¥EE LMl . PBS (-) ([ZF# S, Auto smear (Sakura)
oS> THA RAEY L, 274 K77 A (Matsunami) (2130 572, +431C
AL S -1, |IET 10 A X ) — )VEEZTT 72, WRIZ. PBS(-) T 3 4y
X 3 BOWHAE#VIK LIZ%., PBS () T 4pg/ml (ZFR L7 —RPiE 601
ZINzZ, 4 CTBs &7, HWT, PBS(-) T 3 4 X3 [lDPEF %
DR L7-%. PBS (-) T 4pg/ml (AN ULIZ kUK 60ul 2z, 37 C T
30 AyREIRS AT CROUG S E 72, FFON PBS (-) T 3 4y X3 BIOWEA#0 R L%,
Perma Fluor Aquaous Mounting Medium (H A% —F—#kt) ZHWTEA
L7z, BlIEETIIRNOBEEY D, WEFNIIRG Lo, Bl8%, HER
L —H— %8 Radiance 2000 (Bio-Rad) % FHVNTATV . MW{EALEE L Photoshop
I TiTo 72,
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7. BEE R BOFEE

HB OBAMHRIZ, Andrews 5O FIEIZ L > TR L=, 2—5 X 10° fHOHI
% JK# L7- Buffer A [10 mM N-2-hydroxyethylpiperazine-N'-ethanesulphonic
acid (HEPES)-KOH, pH 7.9, 10 mM KCl, 1.5 mM MgCl2, 0.5 mM dithiothreitol (DTT),
0.2 mM phenylmethylsulfonyl fluoride (PMSF)] 200 u1 |28 LK T 5 2 hkiE
L7k, BT v 7 AL DEMZ 10 170, =058 (15,000 pm, 10 £,
4 C) #17o7=, WIZ, HFERW-%, HEWIOKA Lz Buffer C (20 mM
HEPES-KOH, pH7.9, 420 mM NaCl, 1.5 mM MgCl2, 25 % glycerol, 0.5 mM DTT,
0.2 mM PMSF) % 20u1 JizoK EC 20 ZpfiE L%, w008 (15,000 rpm,
247, 4 C) #7R W EFELAZRIL LY VN0 B & Lz, ¥ _ 7 HREX
DC Protein Assay Kit (Bio-Rad) #H W CE & LERIZHER L7z, X X7 EIX,
-80 CTHRIELT=,

8. Electrophoretic mobility shift assay (EMSA)

EMSA THWZ ZARS{A Y I X7 LA F NiX Promega K YVHEA LT, LLFIZ
< OEHN % 7=,
NF- k B: 5" AGTTGAGGGGACTTTCCCAGGC-3'
AP-1 :5-CGCTTGATGAGTCAGCCGGAA-3'
TR A Y TX 27 L AF K 1 pmol, (y-?P) adenosine 5'-triphosphate (ATP)
(Amersham Biosciences) 0.4 MBq, T4 polynucleotide kinase (Takara) 1 u1 % 20 u 1
DRTHE L, 37 CT 30 WL S T, RIEFHDT A Y =T %R T2,
Push column (Stratagene) Z VMG L o7 n—7 OHIEEEL > F L —
varAv Ly —TTHllE LT,
i X7 (21 g). 2 X binding buffer (40 mM HEPES-KOH, pH 7.9, 100 mM
KOH, 1mM EDTA, 10 % glycerol, 0.2 % Nonidet P-40 (NP-40), 2 mM DTT, 2 mg/ml
BSA Fractin V) 101, 1 mg/ml Poly (dI-dC) * (dI-dC) double strand (Amersham
Biosciences) 211 = L C 10 mMPMSF 1 1 Z{8H 19u1 & L, iR T 50l
E%, P TT7L L7 ZARSA Y X7 AT K (15,000-20,000 cpm) 1 ul %
INZEET 30 DEEIEEIToT-, AT 7RIBEKIKEIEIC 30 YD LT
ERERTZ 6 % ANUT 7 Y)NT I RSV L Running /Ny 77— [25 mM Tris,
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24.3 mM borate, ] mM EDTA (0.5 X TBE)] # k&~ b L. Z1VOE Y = )VIZ—E &
DY T NEFEALI00V OEEBLET 1 KEFMEKIKEI 21T - 72, KEE T4,
80 CT 1 WA B N ZHREIE,. 80 CTA— NI VAT T 7 4 —%1To T2,
X M7 4 /L 0% XAR-5 (Kodak) #ff L 7=,

A==V T N7 oA ZT 295G, P TIWV LI ZRKEHA ) IX 7 L
FF R ZIMADLHENI, NF-k BV 7 2=y MIRTLHE55UK Qug) iz, =
BT 30 s sdTe,

9. Reporter gene assay

7w THHA L kB YA b &R luciferase vector p [ k B] 6-Luc 3 X
W=k r—)L reporter pRL-TK (FH KT KRB e L0 k5 LT
W22 e, AP-1 A &2 872 Tuciferase vector p [AP-1] 7-Luc % Stratagene
XA L, WTNOTT7AI KRG, a7 Mild E.coli HBI0I (Takara)
IZ 42 °C., 45 OB a v &2 52 TEAL, 100 pugml OT U ET ) %
Eie 100ml @ LB[1 % (wiv) U Ry 05 % (wiv) BEREZS A, 1 % (W/V)
NaCl] F:Hilc T, 37 C., —BOIREEE 1T o772, B H, KIGEOEER %
OOl T EEERE, ERZ XLy P LTHEIRLE, £O#%, Plasmid
Purification Kit (Promega) (Z & V FE#L L, 1/10 J2E @D TE (10 mM Tris-HCI, pH 8.0,
1 mM EDTA) (Z##,260 nm TOWSLEZHE L7 A K DNA 7Lk
L7,

Mm% 4 X 10° cells/ml (ZFABL L, 24 7=/ 7 L — bk (Costar) (ZH#EFE L
(500 p Uwell) ., HBEJ®D 77 A I K DNA (&, Lipofectamine 2000 Reagent
(Invitorogen) % F\WELE OB O ERBIZICHE > TRIFINIZE A L7z, 37 C. 5%
CO2 T—EFFfA »Fa— |k L7ztk, MgZEe L, 1,200 rpm. 5 ZrfdiE
DBEREC I ARZE Lz, PBS () T 1 FE¥LH L7=1%. #IaBIC 1 X Lysis
/N 77— (Promega) 100 u1 IIZIBFI L., =R T 15 [ nI 24k Ul e i H g
L L7, ZD%, Dual Luciferase assay kit (Promega) #fi-> T 77 —E L
=P =V =T oA ZROBVIToT, 101 OMfafhHEIZ 501 O
Luciferase Assay Reagent Il % 50pul1 I, RE NNV T =T —BDOREEE IV
X/ A—%— (Lumat LB9501) Tl L7z, i\ T, Stop & Glo Reagent 50 u1 %
Mz, VI AZTNy T =T —BDRNEZE LT, =22 b2 —/L reporter
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pRL-TK DHIEEEZIEIC N T AT 27 v a R EMIEL, Vo7 2T —F
IEMEE RO,

10. 7R h—3 R L caspase DIEME(LIERE D IEHT

AR ORIEA T R b — A O HIE. Annexin V-FITC apoptosis detection kit (BD
Biosciences) % F\W\\T{T~-72, #ld% PBS (-) TyEH. X 51T Annexin V-FITC
apoptosis detection kit f1/&¢ 1 X Binding Buffer THE§#%. Mild% 1 X Binding
Buffer 200 u 1 (Z8%# L7, #i\> T, Annexin V-FITC 5 ul Z IR L, =EIEH;
FrC 15 pfE L7z, 20%, 77— A "A—=F— (HAXZ h T v
F o RS IR VTR T T,

Hoechst 33342 [TH:fafk DNA Ef5A L. #ObBEMEE (UV 7o v&—) T
THIET L LHFROENERL, MIABEOEEBABIET LN TED, TR
F—=Y Ao THLND 7 v~ F o OEESLCEOK Abid, Mildz 10uM D
Hoechst 33342 THeb 7= (37 C. 1543, HEFT) . PBS () THfE UV 7
A IVH — % T8O EBSEE (Olympus BX50F) THIZE LT-,

TR M=V AL 5> THBILD caspase DIHPELRRIEE DOfENTIL. caspase DFF
BRI 02220 Tuy T 0 7kE, caspase DA b EX—EHW
7= MTT Assay 1EIC L D RFETL72, 5 X 10° cells/ml (ZFHH U 7= HifRy#iiEkic, #&
REEN 20 uM &72% K 91T caspase f B EX— &Nz, 37 C. 5 % CO2
T 1 FEf A Fax—F L7k, ZO%, KEEN 10pgml 725 K51
DHMEQ %% .96 7 =/L7 L — NMIFEFEL (100 u l/well) .37 C.5% CO2 T
24 FEREA o F 2 _X— K L7z, 3 H MTT Assay %17\, #F8 caspase 1 > b &
A= MM LTz T E IR L 72 i to o 7 VO AT R 2 ik LT,

11. MR E] (cell-cycle) DFEMT

FfE (1—7 X 10°cells/ml) % PBS (-) T 2 RIS L. fMfaslic -20 CTmse
L7270 %% /—/L 10ml Z@FE LD HD-< Y LfhalZNxTz, 4 CT
2 FEfffiE L7=#%. PBS (-) THlild% 2 [RIBEF L. 0.25 mg/ml RNase A &R %
1 X 10° ffEiZRLC 1ml iz, 37 CT 15-60 /A > FaX—ra %
1Ttz WIZ, 7u b ULLFHA R (PD) ®iK%Z S0pgml 12725 & 51T
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WL, 4 CT 30 40f (BKEpT) ICHREL, 0% 7a—H A NA—X—%H]
UWNTTRREAT L7,

12. RY 75 =/VEE [Poly(A)] RNA o7&l

e HIRERE A 5 D Total RNA fhiHiX, ISOGEN (NIPPON GENE) % FV\TAT

7potz, MfEDO~L w MZ ISOGEN ZMx L <EFfL, =iz 5 ofkE
L7, 1Svol. 7 mu R/ AEMAFOW L EMLE, @O0 XD =
i ( RNA &) Z [P L 7%, E&D 2-propanol % N Z #AEEFI L., =i
10 A3 L, =058l X 0 Total RNA Dbl a 1572, 15 5 417= Total RNA
1Z.80% =% /) —/TU A LAFI%, diethyl pyrocarbonate (DEPC) #LEE/KIZ
iR L7=, & 51T, Oligotex-dT30 super (Roche) % f T [Poly(A)*] RNA D
AIT72 > 7=, Total RNA 100 u1 (2% & ™D 2 X Elution buffer [20 mM Tris-HClI,
pH 7.5, 2 mM ethylendiamine tetraacetic acid (EDTA), 0.2 % sodium dodecylsulfate
(SDS)] #MziE& L= . Oligotex-dT30 super % 2001 Mz 7=, 65 CT
5 pHIBEMEL, K ET 3 pEEm&E. 40ul @ 5M NaCl iz (FKIRE
500 mM) fEFEL, 37 C T 10 Z0ffA v F = X— Mk, 0558 (15,000 rpm,
i, 10 ML EEERELE, XLy % 5001 @ Washing buffer (10 mM
Tris-HCI, pH 7.5, 1 mM EDTA, 0.1 % SDS, 0.1 M NaCl) (Z## L. 37 ‘CT 10 %
R, eV Tl (15,000 rpm, =R, 10 /)L EiEEBRE L, XLy
% 2001 @ TE fFEHRICEE L. 65 CT 5 RINEY L, Oligotex-dT30 7>
5 [Poly(A)*] RNA Z¥EH L7-,
O EE (15,000 rppm, IR, 10 4y) L EiEABINGE, =% ) — L ikigic k> T
[Poly(A)*] RNA %#7157=, 155417 [Poly(A)*] RNA 1X.80% =%/ —/L T
A LEFZ%, DEPC ALPKIZEME L. IOt ERNC L2 EEZITWV HB DO FER
AR LT,

13. u—7 DNA D{E#l
[Poly(A)*] RNA 0.5 g & DEPC #LEE/KZNZ 127pul &L, 70 CT 10 43

MALER U 7= oKk ECAB TR~ T2, TR EE:ZE(T)E D 5 X First strand
buffer4 1, 0.1 MDTT 1 u1, 25 mM 4dNTPs 0.8 1, (dT)16 primer 50 pmol <L T
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RNase Inhibitor (TOYOBO) 0.5ul Z/Nx#& 20ul & L7z, 42 CT 2 73X
S S %, WG EE3E SuperScript 11 (Invitrogen) 11 (200U0) Sz 42 CT
50 A v FaX— kLT, £D%, 70 CT 15 ORI CHIRGREE %
JIEH S cDNA ZER LT,

IZ, ¢cDNA 21, 2.5 mM4dNTPs 4 11, 10 X Ex Taqbuffer5ul . B2 A7 5
A ~— 25pmol, 7 F AT T A ~— 25pmol, Ex Taq (Takara) 0.25 1 |Z
WEKZMZ 50ul &L, 94 °C, 1 min —(95 °C, 30 sec — 61 °C, 30 sec —
72 C 1 min) X 35 cycles =72 C 5 min ®Z:FF T polymerase chain reaction
(PCR) IZ X ¥R ZITie oo, &7 T4 ~—IFLL D L D ITHE LTz,

Bel-xL & A: 5-ATGTCTCAGAGCAACCGGGAG-3'

Bel-xL 7 > F & Z: 5-TCATTTCCGACTGAAGAGTGAGC-3'

c-FLIP & %:5-GCTTCCCTAGTCTAAGAGTAG-3'

¢-FLIP 7 > F ¥ A: 5“AGGATCCTTGAGACTCTTTTGG-3'

cyclin D1 (CCND1) &> A: 5-CCCAGCTGCCCAGGAAGAG-3'

cyclin D1 (CCND1) 7 > F & > A: 5-GGCGCCCTCAGATGTCCACG-3'
cyclin D2 (CCND2) &> %: 5-ATGGAGCTGCTGTGCCACGAG-3'
cyclin D2 (CCND2) 7 > F & v Z: 5-CCTCCGCTCACAGGTCGATAT-3'

THB— AT NVESIKIZL Y BROY A O RETZAnBE) H L,
suprec-01 (Takara) ZHWT DNA 777 A hEREH LTz, Thaex¥ /—)b
I CIEAE LT, TA 7 v—=227~27 ¥ — (pGEM-T easy; Promega) 0.03 pmol
IZ DNA 7727 A2 —0.08 pmol, 10 X T4DNA ligase buffer 0.5 21, T4 DNA
ligase (Takara) 0.4 ul EIEE/KEZMAZ Sul £ L. 16 CT—MTA 47— a K
AT o T,

RIZTA T =2 a Y RTEOKNERIZT= 7 » &V Ecoli IMI09
(Takara) Z MW TKRIGHEIZEAL, fx OKRIGE 7 2—2 72577 2 N DNA
ZRH L, AR OFES LIV —7 o AKX DRI 2R L, HEY
DT T AI REethi-,

ZDk, REFWMLI-BHOT T A REH|RE#%E EcoRl (Takara) TiH{k
L., 70 —RATNVESIKEITWEROY A O REFZAnBE)0 L
FERLL, v —7 DNA & L CfliH L7z, VEGF 3R ERER K FZRFERT #E
AERELICREE L T eEnTs,
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14. ) —H¥ o7 ey  E

T ) URESIKEEIC 1 % R~ T Hue—A5 L L Running /N>
77— (40 mM MOPS, 10 mM Kz N U 7 A pH 7.0, 1 mM EDTA) %t b
L., ZFVOE T )VICHB LY 7V Z2EAL, 100V OEELE TR 3 KEfH
ERUKEN 21T o7, BRUKEIE O 7 VL, 20 X SSC (3M NaCl, 0.3 M 7 = &
FTRI L) FHW xRy BT —EICK DT 0y T 4 T R TR 5T,
A 27 L % Hybond-C extra-nitrocellulose membranes (Amersham Bioscience
Corp.) ZMH L=, 7uvT A THDALT LT, 4 X SSC TU VALK
#%. 80 C T 2 BRI R—F 2 7 E{TR2\ A7 L2 RNA ZET L1z, A
TVEAR—a RNy AT L EAN, TN ATIVEA B~ g
YA (6 X SSC, 1 X Denhardts, 0.1 M NaPOs, pH 7.0, 0.1 mg/ml ZAZS MYk
DNA)Z Iz Ty — L, 65 CT 23 Bl LA TV XA ¥~ a v &2AT
oy, TN ATIVEALB=a & THR, AT LA T I HEAE—
v a VIR (4 X SSC, 1 X Denhardts, 0.5 % SDS, 0.1 M NaPO4, pH 7.0, 10 %
Dextran Na, 0.1 mg/mL ZAEPEY 751 DNAYE 7 A Y b= L » THERR L 7=
7u—7 (—1.0X 10 cpm/mL)Z Mz T —L L, 65 CT —MBenA 7TV XAE
—Ya &7 o7, v —7 DNA 20 ng (%, Random Primed DNA Labeling Kit
(Roche) Z MW T [a-"P] ACTP Zi# L. Sephadex 50 717 A TS LAV 4%
L, A7 U X AE— 3 %%, Washing buffer (0.2—0.5 X SSC, 0.1 %
SDS) T 2 [\l (65 C. 15 )L, — T VF 7T 7 4 —% -80 CITT
1172572y X7 4Tz v 7450 XAR-5 films & V7=,

15. invivo EF V21T 5 DHMEQ Di5¥E%hE

FEER T H L7= NOD/SCID/ y cnull (NOG) ~ 7 AL, HARHE A SEBR S g
WFZEFT (Central Institute for Experimental Animals) (JI[IF) K OEEAL7=, 1 X 107
fil> KMM-1 fifdz NOG ~ 7 ADHJEFHO KL NIZ#fE L7z, DHMEQ % .
12 mgkg OFMFTHIRZER LY B H 5 WIS M TcXix Ui 5 H
B H#IZ 3 BIOFET 1 » AREENICRE LT, 2> br—L~<wD X[
I%. DHMEQ #LEHRE & 4 < A UFIET, RPMI 1640 B3k 200 u1 ZHe5- Lz,
KMM-1 MiflaZfEn o 1 7 HHRB8IEE L, £ 5O K E S OFHIm
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FERARRA L RO ZE AT 70 O To DIZAVE A Jif U 7=, fi i L 72 JEB5E Streck Tissue
Fixative (S. T.F) TEEL., X774y my 7 & LEY LK, ~~ b ¥
VYA YRR LY VEGF Hiika W7o i b e 21770 o 7o
FIEABALF IR ATV T F X —BERDOA N LT N T EFTF D
“WRPURDFR (DAKO) % V>, HISTOFINE Kit (=F L A)ZfEH L T~ A4
VHE—EBORE R LT,

< A& ST in vivo BT VO EERIL. REEREE K Md. Zahidunnabi
Dewan (2 H; /) LTV 272W e, SEMRREFROMF TR, O RFE T F
BRI 2 71 LT =72,
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H3F R
3-1. DHMEQ ® MM MEERIZHR T 21EH A NF-«k B {HEHE/L Oz R

IZC®IZ DHMEQ ® MM HIRHIIGRIZI T HIEH A NE- « B 1GPEAIZ %)
TR ERE Lz, —FEHO MM HRATREL (KMM-1, U266, RPMI 8226) & |
a2 hr—/b& LT erythromyeloid H1IRAMALIKE K562 & TNF-« THIFHK L 72
Jurkat ZfHH L7z, &MfRkkZ 5 X 10° cell/ml (ZFH% L, DHMEQ % 10 u g/ml
LD XA 16 KGR Lzt B4 o7 B2l LT EMSA #1772
S7-, MM HSEHIIEERIZ, 102 g¢/ml © DHMEQ THLEEd 2 Z Lk v [EFAY
NF- k B OfEAIEMENERIZHE S vz (Figure 4A), S 5T luciferase vector
p [kB] 6-Luc 3L p [AP-1] 7-Luc |2 X% reporter gene assay D5,
DHMEQ (X NF-k B DG 2K RAIZIHIT 2 Z &AW 68 72 o7 (Figure
4B), 10 u g/ml @ DHMEQ #Rtk., 1—16 FEfJE T 6 HA > MMTE I 2K
PR AME L& 2 A, DHMEQ WiN#% 1 KfE] T NF-k B OfESTEMHEILIZIE
SERIZPEE STV = (Figure 4C), =2 b o — L AP-1 DFEATEMEICIT 2T
FEAERD BN ST,

TEHHNTIEMEL L TV D NF-k« B A RO S o 37 B &R 2 72012,
3 MO MM HSRHIlaR O 2 v X7 B2 W TEMSAIZL D A—/N—T 7
N7 weA EAToT2, WTILOMIBEERIZE W T HIEMEL NF-k B Ok & o3
78 1%. p65. p50 = LT RelB #5H A TV (Figure 4D), = 512 KMM-1 #
ffld% 10w g/ml ® DHMEQ T 16 WREMLEE L, 1&ME(L NF-k B p65 Hiikdefalc
X 2 H IS COBIEFE R TIX p6s X EICHIIREICER LT, LEER-> T,
DHMEQ (3i&E M k. NF-k B OEBITZMHET L2 &AWL E 72> 7 (Figure
4E),

LI_E X W DHMEQ % MM HiEIZ 38\ Y T NF- k B DIEF HIIEME(L 2 DNA fif &,
LG L~V TCHHE L, 24X NFkB OBEBITIEERAZ > TnD Z RS
iz,

3-22.DHMEQ IZ X A7 R h—Y R DHE

MM HiSEMIRR OHESEIZ NF- k B OTEEIEMAL RN EE THDH Z & 277
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DT, HIFAELERIZEIET DHMEQ DORNEZFHH7-, MTT 7 vt A OfEE)
5. DHMEQ MLEHIZ XV =F¥HD MM H ML O ML AT =RIZA L MK T
L. ZDEFROETIL DHMEQ DR LB RIAKAF L TV D Z & 23D
Llpofe, —J . NF-k B OEFINEELOAL IR K562 Mk TiX, &
RO L > THHIFRAGFRIZIE E A EREBEZ T 7272 (Figure 5A &
5B),

KIZ DHMEQ 78 MM HIKAMAERIZK L TT AR F—T RAZFHETEX L0 E
D INE AT, I IE R I, MR AA O U RIS RIS A L
RAZ 7 F VNt (PS) FNANAFET 5, 7R h— ADEFET PS A3
JafERBICE LT 5 K 512725, Annexin V X PS & WLy 7 A(FELE T CHalE

IZhEET DX NI ETHY , FITC THE# L7 Annexin V ZfH325Z &1IC
LV 7a—H A MA=Z—THEGHITHERELERD, TR M=V ZBEHOFE
L LT, Annexin V MMl zZ 7 e —% A4 M XA —& —iEIC XV HIE LT,
DHMEQ ALEE 0, 24, 48 FFfABAIE L7z & Z A, FEORKE & & $1Z Annexin
V BBPERMIAEASEI L T\ D 2 & AR ST (Figure 5C), £72, NF-kB OfEF
HIEYEL D 3D MM H SR EL Tl DHMEQ L% OB Dl ke v~
F L DEEDPIER S V72 (Figure 5D), & 62, 77— A M A—F—E|TXD
DNA & &% JIE L7=f5 %, DHMEQ ALEIZ X v MM Hifu oMifaEHiE Go/Gl
phase TEFE > TW5 Z LN E 72 o 7= (Figure SE), UL EDOFERE S MM H
RAMPERE CTAH B4 NF-k B OMEFNEME(L A BRE T 25 2 & CHifa i biE 4 #ii
L. #fES GO/G1 phase DEFEL L CT A M=V AFEEND Z LWREN
7o

3-3. Caspase DIEMHILIC LI DT R F—T 2 DFE

DHMEQ ZEZ X% MM HUKRMIIRERIZX T 57 AR — I ZOFFEIZIE, &
AN—EDIEHLZ > TND Z L 2R T H720IC, ETIILHITH ZA/R—
3 oEHEbE Y= AZ T ay MEICK YT L7, KMM-1 filfid %
10 g/ml @ DHMEQ T 0. 4. 8. 12 By Uit 257z, 7= x4
7 a oy MEIZ X DR RS, DHMEQ MLEE IR ofE & & b ich A
—¥ 3 OIEMHILICEES 32kDa D7 0 A =¥ O L 21 kDa OYIK S
T2 A=Y 3 OGRS N7 (Figure 6A), Z D Z &5, DHMEQ |
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Lo THEEINLTR = RE, WA= H 2 — ROTEHALDBR L T
WA Z LIRS LT,

BFHEIMICBWNCEIT AV H Y R-F AL F X —%2 N LT R b= XFHE
R (A= 8) L I b RUT T Ba-2 77 IV —ICLVHlEE=ZT
LR (B AR—F 9) OB LY 2 DORKBOFENRE SN TWVD, K
IZ., DHMEQ MHZ LD H A8—F 3 O Lo A —F 8 LA —F 9
DIEFMHALIZONWT Y = A X 7 ay MEIZ X VT 21772 -7, DHMEQ L3
L7c KMM-1 HifdCiE, Kokl & & b2 A= DIEMAkIZME S 7k
VTN DI ANR—BT T T A SO, 1 AR—E 8 BILOI AN
—¥ 9 & bITHERE L7z (Figure 6B),

INHORERERE 2. DHMEQ MEIZ K-> CTHEIND TR h—T R i3H
AN—F HEANZL > THHIT D ERNTEDEINE I ERTFT LT, 4 DD
ANR—BIREAIZ 20uM L7225 XML 1| BERSOE S ¥ 728, 5u g/ml
® DHMEQ T 18 BFfLEE L MTT 7 v &A1 X W MR EfFR A2 RD -,
JODALFER N ER2IZIAET D Z L idvic L ThH, 3 FIEDO N A —F [LEA|
IZE > THLDRT R b= 2O A A B 17 (Figure 6C), LA EDFER LV |
DHMEQ IZ L > THFEEINL TR F—2 R L, TAYH UV R-F AL X —
ENLTEBEROT RN b= AFFEREB LRI b2 FY 7T B2 773V
—WCXVHIHEZ T DI Far R T RO ZOORERND-TND Z &N
RNz,

3-4. DHMEQ X515 NF-k B BEEEF DA O H

#55K7- NF-k B (%, fjEHCT R h— 220 b 528G 0% E o
v ha—LLTW5, ®KIZ, Bel-xL =2 ¢-FLIP 22 EHLT7T R b — 2EfZH T
%4rF & cyclin Dl X cyclin D2 7 Effc 5 230814 5453 772 &L NF-«k B IZ
Lo T s 2 BInFORBEEZHR T, £ & FRIFFHZ, MM Mifld TEZ
BLTEY 2D NF-kB PENEBEEFEEZHINTWD VEGF ORILL /) —
Yo7 my MEZXVMHF Lz, 10ugml @ DHMEQ T 16 WpALEL L 7=
RPMI 8226 #ifid® [Poly(A)'] RNA2ug % /—W 7 v v MZHWZ, Bel-xL,
c-FLIP, cyclin D1, cyclin D2 % L C VEGF ® mRNA L ~UL®3Hii%, DHMEQ
XV ADOHIEZZIT TWD Z EnH L E 572 (Figure 7A), S b2z b
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7 —/ L& L THW 7= glyceraldehyde-3-phosphate dehydrogenase (GAPDH) & fijib
D% mRNA O 7 F)vEkT v M A= —THIE LERMIZHIT LT 2 A,
DHMEQ (Z X Y Bcl-xL, c¢-FLIP, cyclin D1, cyclinD2 %= L C VEGF O¥H L
~UE, W O—REIZETIKTFLTWS Z ERHA BN E 72> 7= (Figure 7B),
INOORRERE 2, X7 LUV TORBR A2 RESOERAEIC L > TH
#f L7z, mRNA OFEHL L ~UL L [EEEIZ, Bel-xL, c-FLIP, cyclinD2 % L C VEGF
DOFEHLT, DHMEQ 2 X W ADHIEHZ T TW\WD Z & 58 72 > 7= (Figure
7C), LLEDOFEFRS . MM #ill8 T DHMEQ IC XV FE SN D 7R b— A%,
NF- kB OHLT AR b= R0 5 0 FHEOFEBKR T, GO/G1 #~6 S i
A7) HIBRJE B 042 1L 2= LTI & HiAE OGRS tEo TV D Z EAVRIB I LTz,
L LZZTHELNREIZNF-kB [ZIEFET DB FOF T X a b —Y
= »1X, DHMEQ (2L Y NF-kB {EMHZETH Z & THIENICEZ > T3
EWVV) HTREME A R E T E 720,

3-5. FrfE MM MfRICx$ 5 DHMEQ D3R

TEH )72 NF-k B OJEMALIZ, #rfE MM AIlICEB W T HIEB ST 5
WIT, FEFE DHMEQ (3B #fE MM MifidiZxf L T NF-kB OfE %E’J@-ﬁﬁﬂ:’?
HIRRIEIE 2 R T X 2008 9 M ERF LT, 72 ToOREHE MM fifa .
NF- k B O3\ DNA #EATEHA L NBO Hiviz, LA L 10u gml @ DHMEQ
T 16 FFELEE4 5 Z & T, NF-kB @ DNA fEATEM LRI EEIC LD
(Figure 8A, left panel), AMIIERFEIERICIEFAIICTEME(L L TV 5 NF-k B HAEKD
Wik 2 o R BT D 2 & & BRI, #Frfif MM Mild Oz & v 87 B v
TA—=/"—=37 ~ EMSA %{To7, {&MEIL NF-k B O#RkZ o /37 E 13, p65
BEIO p50 25 ATWDHZ LB B E 7257 (Figure 8A, right panel), 1E7
KRS M EAZEK (PBMC) T% NF-« B OEEHNEMEII R SN2, MM Al
IR 10 g/ml @ DHMEQ T 16 BEFAEE L7-I2 b 20 59, NF-
kB ® DNA fEGIEMHILIZIEEA ERDND Z EB oz, ZLTIER
PBMC ODOiEM:A L NF-k B O Z /37 &1, pSs0 METI DAL MM Hilly
TR 7e 5> Te, IER PBMC (Zx74 % DHMEQ DO#hH % #Hl3 5 72124
— I VF T T T 4 — BT o THTZMN, p65 ODEFEEITEE SN
(Figure 8B), 3 MK HHE MM Ml D AETFRIZKT % DHMEQ D% Mgt
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L7z&ZA, 10ug/ml @ DHMEQ T 48 HFfALEE4 25 Z &1 X v filfuAETER
250 LA TFIZETIKRTF Lz, —FH., 2> hr— & LTHWEIER PBMC O
AR AEAERITIE, 1 ZEAEEENRNZ ERB BN E 7257 (Figure 8C), =6
IZ, ~F AR 33342 JRICEIVEOREZHZE LT L2 A, ERW PBMC (28
WTIIMOENBEIRD BRI S b b7 Fifif MM A TIET A b
—VADRETHLNLBEOM L7 v~ F o OEEDNGRO Hiv7e (Figure
8D), UL LDO#ERN S, DHMEQ (2 X 558472 NF-k B OFHFEITX MM HifalZ 3
RITHY, TORRT A= AEZFHEETHZ L E2REBLTND,

3-6.NOG =V Z2&ZH W7/~ invivo T /VRIZEBIT D DHMEQ D

INETOD invitro DEBRFEF IS, DHMEQ X MM B3 OIGRICx L TH
NTHDHAHEMENRBINTZ, £ T, NOG vV A& MW= invivo T /W%
IZEB W T, DHMEQ ALE|Z LD BHE S v/ MM Alfd O BE5E 2 Jif| T 500 &
IMERFT LT, 1 X 107 > KMM-1 flifid Z8:fE L 721, 12 mg/kg @ DHMEQ

1 W 3 [#%G5-2fkE L7z, DHMEQ Z#5 L7~ 7 AR TlE, EEIX
B & 2 2HE/N LTz (Figure 9A), DHMEQ %% 5- L=~ 7 ARETOMEE D K
XXRXEEOEEIIARICHWDOLTEY, avrita— vy AL T 5 &
= D—RREIZR > TS Z EAURS AT (Figure 9B), S 512, 1 X 107 @D
KMM-1 MifdZ8F L TD 5 BiE-72tk. DE VEENMmTE 5 Kok
ST 5 12 mgkg @ DHMEQ % 1 #IC 3 [m&EZ21T o -fEFIcB VT,
v b= AL T 5 LG ORRITIAN =0 O—REICR>TnD
Z L AVURENT- (Figure 9C), DHMEQ THLE L7z~ 7 ADIRFEIX, BDOH L,
WEFDSCERE 72 EORIERNITR O b T oA MERH 5 2 & BRI S
2o ZNHOFEFRI D, DHMEQ (X~ 7 ADAERNIZE W T HEEET 5 MM Hfl
DI A IHITE 5 Z &N/ RE e, DHMEQ # 5.~ 7 X726 I L 72 &%
D~ XN 2 F VYRR R LT 8 A MHRDSRHE(L LT AN R —
VAL LM A DL, MEFEBEZ > TN LRI N
(Figure 9D upper panel), t N VEGF $ifIC X 5 % b 7z T/r o7z &
Z A, DHMEQ THE L~V ADEETIX, 2> ha—~vU R LKL T
B 5202 VEGF OFEARHIZ 6N TWAHZ ENHFAB N E 72> 7= (Figure 9D

lower panel),
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BAE BE

BUEREIR TIIIER D Z AN FRE, L (R =BfH) %V R~ RiZ
K DWREP TRl TWD, U R~A ROFIEIZDONTIEL, 1999 F7 A Y
ADT =2 —=IBETTN D IRAIDO®RERH -7, Y F~A FOHEAK
BiZk Y 3060 % DIEFNC M Z 237 O HRERD i, TERDOFIER
X RS D, FEHIEE SR S AR EREL TND Z ENRIES
Nize BRI THEGARWVWEL LT, 7057 Y —AMEA (RT3
7 @Gdh4 VELCADE) | HV K< FEEUE (CC-5013 : PGdh4 Revimid) |
MR =Rt (PHdh4 Trisenox) 72 ENFIF LN, ZTOMENYY K~A
REBEZDHDIT/RDNE I MITETLE D> TR (34), £7-. NF-k B p50
DEBITY VTN~ A7 T 5HX7F K SN-50 (X0 MM gl T A h—
AEFHETLEVIMELHD (35), AWFETIT. HH#H NF-« B FHEHA
DHMEQ IZ& D MM k4% NF-k B OEFATEMH(LOIHELT R h—

FHE I BT invivo BT VIZEIT S DHMEQ DORREZRHLHZ &1L,
DHMEQ &3 FBEED 7y FARRNERIE L L CTHEMNE ) at LTz,

A2 TIZ DHMEQ 25 MM Flif@iZxf L NF- k B O5f\ME & 1iE AL 2 [R5
L., fifcdgmami L, 7R b= 22589252 & 4R LT (Figure 5), 24
IZxf Ly be—L b L2 EFEHEM (PBMC) (ZIZ L5283 72< . 2o
NF- k B i&PEDFLE & B & Tld /e 2> 7= (Figure 8), £7-. KMM-1 Hilfia % H5fE
L72 NOG ¥ 7 A|Z DHMEQ % #5725 Z & ¢, KMM-1 HifdDHEF5H % [H5E 5
52 EHLAHETH o7 (Figure 9), LD NF-k B FLEH & HEE L THD &,
DHMEQ (3 p65 # &1 NF-k B OEBATAAE L, [E5 D NF-« B G4 %R
FINCEER & T2 2 =— 7 RIE LB TH D Z L BRIB ST,

Z #UE T dexamethasone, 7' 127 7 Y — ARHEFSCME =B LA MM 1Z%F L
THHTHS L OMENH D NF-k B IEHEOREDRIZZ S OFEFIOE Sy
TG Td D . NF- k B FHEFEHIM T MM M 7 R F— 2358 TE 20220
TS T LHHLNTIZR 572 (34), NF-k B p50 OEBATY 7TV~ A7
T 5T F K SN-50 W gif OWFFE T, NF-k B OAFEDO AT MM #Hilld
IZT R =V ZAZFHETE D LWV RERIEE SN (35), AMFEOREE H
O, NF-k B HMOHEDAT MM MfaliZ 7R h— A ZFETEX 52 LR
Tz,
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S LICARMEDOFRER NS, TR FP—v A, fMlgEYZ L Cm® %ﬁi%::/ ~
0—/L 35X 97 NF-kB IKFE L CWAEIEFREDOI IS, DHMEQ (2 X
AORIEZ =T 5 Z & 2 DRIz (Figure 7)., 7 A I/ﬂz7°§’—75§7n\‘" ~
— Y ADRREZ T DT X T =y LT A= 8 BiEME(, O
XX I ANR—E 3 BDIEHEE LT AR h— ANRFETIND, DISC (FAL+E
TH— THETE—L BAN—BOEEER) 2B\ T e AR—EDY 7L
— h EIEMAL A FHIE 3 5451 & LT FLIP ( FADD-like ICE inhibitory protein) 7%
MoNTWD, 72, I Fa RITRTHR M= AORIIRES T 5 & Z D
FBEMENTTE L, MREIZY F7a b ¢ NRHES, IR LY o ar—4A ¢
I ATP & Apaf-1 L H[FATA =32 —F = ANN—BTHLIANN—E 9
AL, O X E W A =8 3 BIEME LT A b= ANRFETI N5, Bel-2
R Bel-xL O ET7 R b= 22T HRFIEI b2y U T OEE A
HEL, rouh ¢ OREZFATTDHZETT AR N— AT 7 F /LD on/off
ERELTNDZ ENMBN TS, DHMEQ (ZX 5 cFLIP X Bel-xL DX ¥
VX al—r g VDR, h A= 8 0B 2 N—F 9 ORI IEMEL L
TR =VREFEELTNDLZEREZLND (36), (> T, MM Mifaizisw
TIET A b= A B ELET 572 DIZ ¢-FLIP X° Bel-xL 72 EOHT AR F— A
DT DOFEERREANAT DIV TS Z ERHERI SIS, F72, DHMEQ MLEE L
7= MM fifaix, feEE Go/IGl IOERENA Bz, Z OJREINITHALE O
GO/G1 #] 726 S HlIiCHED 2 D& EHEFEH L TWbH 0+ ThD cyclin DI &
cyclin D2 DX L X2l — a3 ilibdbDTHD, ZO cyclin DI &
cyclin D2 ®¥BLY, NF-k B IZEHE LTV % (37-39),

S HIICARMZRIZE W T, MM ﬁ‘\lﬂﬂ@“(“@ i % N RZ $8 5l [K] 1~ (vasucular
endotherial growth factor; VEGF) & NF-k B (2 X VI STV 5 AlgedE 3 7R
7= (Figure 7). VEGF [dM&#HEIC 75>75>305$%f£l%®—09: LT%HE
ILTEH Y, Neufeld X° Gupta HOWMEIZL D &, BHEF O 7= 72 MG HEIC
D MM FfEOHEFERBT LTV D EE X Emﬂ\é (32, 40), Podar ©I|Z
» VEGF |t F MM %Hﬂﬂ@@t%ﬁﬁ%:%ﬁ%bﬁﬁﬁ@%%%#é:&ﬁiﬁéh\
MM HB DO HERF & HEFEIC 23735 VEGF DA — 7 T4 V=T N5 Z &
DREBEENTWD (31), AHFFEICEWT, DHMEQ & MM Hilakkizxt L <
VEGF OWBAEMGITHZ LRz, L7e2i->T MM #lifid TP VEGF 1%
NF- kB IZIKE L CHIE SN TWD Z EAVRIBREN D, fif O Kiriakidis 512 &
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% VEGF O¥EBL2S NF-k B IZIKAF L TV D &0 9 I IARIFIE O G % 30
TH5HDOTHD (33), DHMEQ IZ L5 MM MIfLIZIs i) 5 VEGF FEELO i IX,
B CcomEFREDMHELEN LI VEGF OA— 7 T4 N —TDHEL ¢
EHTEEZLND, ZNHOFERIT MM M2V T NF- kB 23 BB 45
ERELTNWDZEEZRLIBRICBIT 50 F1ERE LTO NF-« B OBEEM, %
R LTWB,

Bureau ©1%. PBMC DIEF ) NF- k B OIEHALIZIE L~V CTR7ZLTWN D
ZEERELTWS 4D, L2rL, DHMEQ @ PBMC (2 22 EAHar L
7 fEF, PBMC @ NF-«k B {EMECMIfRAETF#ITX DHMEQ 12X DT L A CE
BT IRWNZ E DR E T (Figure 8), ZiUHDfEE NS, IEH PBMC & MM
HIIEC NF-k B OHERLZ /X7 B OEWVNZ LY . DHMEQ (237 5 &S i
WHRAETTWD Z ERHEE STz, FE MM MO EFICEREE L T D
NF- k B ORERK S 37 1T p65 ZE A TWiZAN, IEF PBMC Tit p65 25
A TWenoTz, 2O X 512 DHMEQ (Zx7 22D iE M X NF- k B DA
BRI BOENIL DD TRV EEZ X LIV, IEFMEIZE VT NF-«B
p65 1FAIESN 2> & ORITINE L CTIEMEAL L. p65/p5S0 D~T a XA ~— N
[ZRBW TR OTEE L, B85, (k72 EI20 b DIENEG T O R B E &)
) BEEREEI A L T D, NF-kB p65/p50 O~T XA ~—|ZL->THbh
TWHAERNTOINE % DHMEQ M1k 5 Z & T, IEF M £ CHEEZL K
ET0E LIV WAEEMERE X Hiviz (42), LavL, THEP NF-k B i&ME(L%
759 DHMEQ ALERIZ%f L C 7 AR b— 3 2Pt 2 R Hlatkic B i 58122 T,
NF- k B {HM:(% DHMEQ #LFi#: 24—48 WFfE Tl X— A D LU % Tl
L. NF-kB (Zx{9 % DHMEQ ODOFAFEZNFRIL. HEMOLE L L Tid—itE
Tholo (7 —H#K#ER), DHMEQ O—ifk: TRl EAMF I =—2 72
Rt TV NF-k B Ol OAEWFRYREICR U COEER T &R/NRIZE &
D HAVLATREMED R <. DHMEQ O @MW EE X bND, ZOrREMEE~
U R % Wz invivo BT VIEBRTHRBR I TWS (Figure 9), DHMEQ THL
L7~ U ZIERERD O XS RERZREWEHOBEEIZ—2 bR ERiroTz,
ASRIOFERIZEBIT S 12 mgkg = 1 BWREIC 3 BloOEGEIT, FHRBGEE
(LDs50) @ 180 mg/kg (ZIZERWETH »7- (T — X RIER), B S CTHyyEhRE
X FE 2GRN TE TUIW RV, invive TFT VEBROFEF S DHMEQ O
HETOFMENRIH LT, MM MlgOEE ) NF-k B OIEMHL 221 &3
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LERRICH FTRE R PR AR TH D Z L BRI I LTz,

AFZECBNTCINE THLMCLTEZ X H1C, EH PBMC Ik L THE
PENIEE A EL LN E VD AT, DHMEQ X MM MifdiZi1) 5 NF-«k B
DOEFANEMELZ R E 325 FERALERHHEL NF-« B FEHOBEMOU LD
Thbd I NPT, Rk, KEMEE L CERRISHIZE Lo F 2 T
Y AL < FD DHMEQ (280 | ZHMEEHMEO THROKRE RBENPHIHFTE D
L& 2 %5, DHMEQ DAIEHFCIEMENREDfEIT 2 S HITHED D Z LI2 k- T,
MM BT USRI OB 2 2t TE D RN H 5 2 & 2 WiFFT
D
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BIE RATHERMEALR YV 2%E (ATL) IZx7 5
NF-k B [LEA Dt A

I. FFim

N T MR AL, Y > 2 ¥E (adult T cell leukemia/ lymphoma; ATL) (%,
b N TAHfEMAImFE Y A /LA 1AL (human T cell leukemia virus type 1; HTLV-I)
WIRIR & 72 > TRIET DL FHRIERPIEOMD TTHR AR Y VR EETH
%o HTLV-1 IZFEIZRAF DU 3Bk EZ 5 L CORBEIELIC L VBT 5, B
D% 1% 60 1KLL ETH D, CD4 Btk T Ml ~DEYet, HTLV-1 |3z 55
FIZE Y 7 A /LA RNA 725 " HEEH DNA 2 ARk, 16/ DNA (27 e v A
AL L THAAEN D, KEEO ATL M@ Mias7-v 1 av—n7n
T ANVAEFRFS TS, HTLV-L (57 &£ 37 @ ->@ LTR fEKk & % DOMIAT
£ % gag, pol,env A5 ALY | gag, pol, env FEIKITZ B ¥ X7
WHRGEER & U A VAL A a— K95, LTR fEIIT Y A L A BR 7RO
HOTrE—F—L L THEET D (15, 43),

HTLV-1 (3G D 7 v —F )L B 2 5589 5 28 (HTLV-1 I KX Dk T
U 2V RERDEBACEREIZ OWTEE LB B0 5 TV RV, FIE £ TITIEH
60 FDRVEFRRAER IS AET D, FIEFRT /A1 O FRIRITICEE S <
AT, BIECITID RS EEE DD N T U AT =R = a I b A AN
Y NOEBENMLELIN TS, env £ 37 LTR FEIKICE Y a— FENTW5D
tax, rex, pl12, p30, p21 (& HTLV-1 EISHIIROEFEZ D005, R TH tax (&
HTLV-1 B OMEEE N T VAT p— A — v a VI EEp&kE 2 R LT
W5, tax 1T LTR FEIKOIEMELIZ K D 7 A VA BIR T OFRBLO 70 bl
HACHEHAL, BEMRICLEEE 525, ZNUHOMEERIZ, 78 F—
VA MITEEIEE S 5121% DNA BHEOR % HE Lk ofds LOEAR
LHEMZFHFET L0 HMELHD (15, 43),

tax (X HTLV-1 EYSMIROMEIEE T 0 A7 5 — A — 3 3 L 7% El
ZRTTH, tax ZETe HTLV-1 OFBUT ATL Mz i < sl S
TWo, ZOFEETRWVBRUIBOMONHIEOZFREIZ LY HTLV-1 Y
D tax \TARTE LRV A 5 L7 2 L Z2R/IB LT\ 5, HTLV-1 &Y%,
USRI tax ITIKAF L, 7 a— T VICHGEZ 40 53, tax FEEBLHIARIZ00
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THIEREEME T MILORER & 720 BIE ISl S D, BEHENE tax (KFMED
7 a—F)V7eiE b MfafEEME T M X 2R oMICERE L, ZomfEo
H GRS L 72T tax ITHRAF L2 WHIGEER N 2 15 L T\ 2 Lz b
(15) (Figure 10),

MAGAENT T B T A L ADREEIZHOWTIE, <SRN GFEET S 2
EHIB L, ATL Ml T HTLV-1 OREIMFOFK EE 2 ST\ 5b, KIER
DT B TANAEFEFOEEN 30—40%THHZ &, KEMOTa v AL
ANZFHBE LTS’ O gag-pol A RELTWVWDHN, 57 LTR DMEfFEIFL T
HZHDENRNEOO _FEENGFET DI ERPA LM ST, iz, KER
DT v A NATRENEIL Y VoERNC S LD HAIRR, THRARDEE
IZE N2 LR ERRE SN TS (44, 45), X512, ATL M ASAE -
a7 AL A LTR O A FIWALFNTIZ LY (HTLV-1 71 0 A )L 2D BRI
X 5 LTRDATF UL E NI =BT =T 4 v 7 REMTHIHI SN TND Z
ENRHA LTI o T2 (46),

HTLV-1 tax 7% NF-«k B OEFANEMHRGIZEE L TS Z &1L T E TICEE
MR RSN TS, EHIZ, B M T MAEIC tax 28 A L7fif#T T,
NF- k B DIEMAL DS HIRL DO ARFEAGCICEHE TH 5 & OHEN SN TS, HTLV-1
tax L3I Ik B kinasey (IKKvy) & DfEA %I LT NF-kB Z{EM LT 5 &
EZDHID (47, 48), FIE LTZ ATL TOHHEE ATL M0Z I Hk$ % ATL
HIBAR TIE T A L RB LT & & HIT tax OFEFUTIMH S TWD (49, 50), LT=
o TC tax 1L ATL BIEDO H D EE TR LICEE 2B 2L TWV5HEE2 5
b,

UT4AE, HTLV-1 EYSHIIL O 70 & 58 ATL #ifldz VT, ATL Mgl
B D7 FIREERE O 21T > 7o SN HA B D, BN OBRER 1Tl
RSN TORER ATL Hifl T, NF- k B OIEFHEMALAZERD Bz (51),
DI LT ATL MiEe ATL A3k T MIEKRICB W T tax EFEETFTO
NF- k B fR & OEFHPNEHEALNFIET H Z & AR 3 %, NF-k B IZAIEHAHSC
2, FL7 R F—LRAICEDL 3 FHAFHE L, ATL O FREBZEE L T
HEZEZBND (11),NF-k B OIEMEET T/ U A NV AITHAIAALT 1k Ba %
BARCRHET S & | ATL Milan 7R h— R(Zkasd 2 &6, NF-k B OfE %
23 ATL AR EHFHICVETH S LB 2 b, ATL FEAERTD HTLV-1
W BT DIERH) NF-k B iEMHALICOWTHRB LS TR0V, b L
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NF- k B {&ME(LAY HTLV-1 EYSHEICB W TT TIZEO BN DD THILIX, ¥
KE TR D53 FHER & 72 5 AIREMER & 5,

ATL [ 3TRBOBEER( L L T 5 20 FLLERZBFEICE N T, &b Tk
DEVEEBOOE D TH D, ZHAULTIRIEIL 1987 T2 b Ehs S, FPHRITHR~
ICHBEINTETWDD, PoRIERERRIIHTF TE TV (52), MikRE
PRI O IR UL [FIFR IS e A S & 1T AL D 23, FIEAR R D /& )
5 ATL TIXZOEISIIR LN TWD, I =BEIZOWTEH ATL OfbFRIER
Ptk IR E IS L R REFREIIZ VW EE X BN D, NF-k B BHER O
ATL ~DZNFRIZOWTIL, IKK OFRFEAITH S5 Bayl1-7082 X° ACHP, 7’127
TV —AERTHD PS341 IZ L DHEBIMETEIT L O & L TEEOHREN
HHD, BRSSO N—FUE 7 U7 TE TR (53-55), 2D &) 5=
(& > T ATL IZXFT 2 AERIREIE, S HIZILE ORIE FHIEOBFIX, Mk
NSRRI OF% SN KR ERFEDO O E 272D THh D,

VI D FAEE 2 ARBFFE CIEHTH NF-« B %Al DHMEQ @ ATL #ljd
R° ATL H3E T #BERICIT D NF-k B ISk 2880 NF-« B FHLEEA,
ATL fIfa~DT R b —3 ZFHFE S S IXIEFE M 2 3k 7 & 2,
ATL (2B D10 L AL T8 0 BRI RGE 217 - 72,
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B2 RBRMH L GIE

1. RE

DHMEQ (%, BERZNRFH T MR R L L VR L Tuhei2unr,
7 AR—F 3 A & B X —; Z-Asp-Glu-Val-Asp (DEVD)-FMK , 7 A/3—F 8 A
bt v ¥ —; Z-Ile-Glu-Thr-Asp (IETD)-FMK B X O'H A/R—F¥ 91 v b X —;
Z-Leu-Glu (OMe)-His-Asp (OMe) (LEHD)-FMK |34 C Calbiochem & Y i A L7z,
DHMEQ B LD ANR—F A L B EX — [TV AF L ALT 5% K (DMSO)

(Fnot) @ L. 20 CTRAF LTz, MRAFRZIET HEBEICH W
3-(4,5-dimethylthiazol-2-y1)-2,5 diphenyltetrazolium (MTT) (SIGNA) |, PBS (-) T
5 mg/ml OREEIZHRL, 20 CTHRAFELTZ, 7TAH b= ZAMmHOEIZHW
Hoechst 33342 (Calbiochem) (% PBS (-) (Zi&fiE L. 4 CTHRIFE L7z, MIEOREY
IZ V= TO-PRO-3 Todide (X7 X VHEAL, -20 CTHRIELZ, #iy
JEH (cell-cycle) OfiFHT T L7z RNase A [THARAY— Ly, L ny
LA FTH AR (P) L SIGMA X VA LT,

2. HUiK

VITAZ LTy T 2 TERHREH NP EIEIA W e —REURIZEL T O &
BYTHD, HL NF-kB p50 (C-19) YXHR U 7z —F AFUK, Hi NF-kB p65
(C-20) ¥ XAKRY 7 a—F PR, $L cyclinD1 (HD11) UHFAKY 7 a—F v
PUA, Bt BelxL (H-62) 7 H XKV 7 a—F ik, HI c-myc (9E10) ~ 7 A E
/7 a—F LFUK, FL FLICE inhibitory protein, long and short isoform (FLIPS/L)
(H-202) 7H#XAHRY 7 a—F Fik, Pt interleukin-2-receptor- o (IL-2R ) (M19)
Y XRY 7 a—FLHiRZE L CH o tubulin (TU-02) = A immunoglobulin
M (IgM) &/ 7 v —F LHiikiZ 4T Santa Cruz Biotechnology £ 0 A L7-,

supershift EMSA (ZH /=51 NF- k B p50 (C-19) ¥ XK U 7 v —F ik, Hi
NF-k B p65 (C-20) 7H XKV 7 o —F AHUK, HT NF-« B p52 (C-5) ¥ 7 AFE
J 7 a—F HUR,  PL c-Rel (B-6) ¥~V RAE /7 a—F /LK% L TH RelB
(C-19)T ¥RV 7 v —F LHiikiZ4 T Santa Cruz Biotechnology £ 0 A L7-,

MIaJE D F = v 73R4 > h &R T %50 phospho-Rb (Ser795) U 7R
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7 1 —F LHUA, HT phospho-Rb (Ser807/811) w7 H ¥R U 7 m—F LHik, #i
phospho-p53 (Serl5) ~ U ZE / 7 m—F /LHifklT4 T Cell Signaling Technology
LA LT,

TR = AL ZORKEEBRET 572D DH caspase-3/CPP32 ~ 7 AE /7
2 — 7 LHiiRIE BD Biociences £ Y, U cleaved caspase-8 (Asp384) 7 ¥R U
7 va—F VPR EHL cleaved caspase-9 (Asp330) VXKV 7 v —F UHiRiE
Cell Signaling Technology J Vg A L7z,

HTLV-1 p19 antigen OFILEZ MR T D72 OH. HTLV-1 pl9 ~ T A€/ 7/ 1
— 7 /VHLiRIX. Chemicon International J Y R§A L7z,

JEMEAL NF-k B p65 it T& B2HINF-k B p65 ~ 7 AE J 7 n—F LHiK
lZ. Chemicon International £ Y lEA L7z,

VITAZ Ty T 4 TEICAVE ZRPEEUTO LB TH D,
Alkaline Phosphatase Conjugate $1~ 7 A innumoglobulin G (IgG) (H+L) HiiAis L
Y Alkaline Phosphatase Conjugate $L7 %% 1gG (Fc) HLikiZ 7 m A 77 (Promega)
& U | Alkaline Phosphatase Conjugate L~ 7 A IgM $Hi{K % Santa Cruz
Biotechnology £ VA L7z,

PR EC R EIEIZH W ZRGUERIZLL T D LB Th S, fluorescein
isothicyanate (FITC)-labeled VL7 %% IgG HLfk, FITC-labeled v/ HL¥ ¥
IgG $iiAE KXY FITC-labeled ¥ FHi~ 7 X IgG HiikiL 4 T Santa Cruz
Biotechnology £ VWM A L7z, HTLV-1 pl9 U AE /7 u—F L Hiikizxt3 5
T RPUARIL, Cappel X VA L7= FITC-conjugated Hii~ "7 A IgG HiikZfEH L
7o

3. MUIEER & MR

Jurkat (T cell) MIfERKE K562 (erythromyeloid-cell) MA@k JCRB (Japanese
Cancer Research Resources Bank) & ¥ . MT-1 gk & MT-2 flORR L& K5
FENE B R R XY TL-Oml MR ERALR S EAFfRIE LD |
Z LT ST-1 Mflakk L KK-1 MfafRITRRRS: (HAASHEE £ L0 g5 L Twv
772 e, MT-1 il & TL-Oml Mf@ix ATL B35 0 [ fiHifa L 0 5 S,
HTLV-1 [3EAE L TOWZRWAIRR TH 5, —F7, MT-2 #ifidld ATL BH ORM
I HAZEK & IR Y 2 B A —RE IO L Ol S 4L, HTLV-1 ZPEA L T
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LR TdH D, ATL B ATL ¥ VT BLOEFEARZ 7T 4 T b DK
I EEZER  (PBMC) 13, ~L v U FHRMICHE S RIEELH TR L TV
72Nz, ATL BBEB I ONATL & v U 7 ORIKIIE THER KRR DR
Btk v fth L Cuni=2niz, ~” Y BRI L7 R A PBS (-) T 2 f#icF
WL, Zhz, F'E0b FEEEKBER Lymphoprep (3 — (b3 Mmiklatt) 12
HJE LG DB (2,000 rpm, 30 47, =ER) L. HEE O BAZER B A BT L
PBS (-) T 2 [RIBEEHEEM L7z, £ ToOMAE, ATL B3, ATLX v UV 7 X
M ANR T 7 4 70D ORMMEZEIL, 56 CT 30 2 fMEEL L7 10 %
DOF4BE IR 1MIE 2 & T RPMI1640 EiHi (SIGMA) ([ZHiAEME E L T=v ) v
G (100 u/ml) (GIBCO) & A L7 b~ > (100 1 g/ml) (GIBCO) Z¥#iNL 7=
LOEEERRE LCTHW, MlE 77 2F v 7 8oER 7 7 2Aa %ML,

37 C. 5% CO2 A > F X=X —HTHHE L, MakoMKIT1x415 1
%9 DOEIG THIFTEEENR 2 8T LSRRI 2 8578 Lo, Ml O BsRAF T &
WX Tp— (FET7 0 — v R Et) 2V, T4 =77 V=¥ =2 T T
776

4. Bi

F 2 C.B17-scid/scid (SCID) ¥ A%, F¥— L AU R—LDEEA LT,

5. MIIRIEIE T v =24 (MTT Assay i£)

HIEER ATL BE T AR T 7 4 T b ORMIMEREE 5 X 10° cells/ml
ICHHBLL . 96 7 =L L — | (Costar) (Z#EFE L (100 u Uwell) . —ERED
DHMEQ #¥shiL, 37 C. 5 % CO2 T—EHFA > Fa—F L7z, &I,
MTT Rz T = /W2 10p1 T2z, 37 CT 4 A ¥ =2X— kL7,
TDHk, AT EALT La— /L THRL 004 N HCl %7 /L2 100 11
TOMz., EXvT 4 7LD R~V ki e+ RS2k, ~ A
sua 7 L— KU —4%— (Bio-Rad) IZX VR 570 nm CTWEEZRE LT, =
Y hE—= L LTYAFIVALT %2 F (DMSO) U L 7-MiRo E1FR
Z 100 % & L. BHRE D DHMEQ Z i L 7k Dl EfFR 2 K7z,
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6. VZRAVTuavw s 47

[EUY L7/ % PBS (-) T 2 FEVEH L7, Cell Lysis /3> 77— [10 mM
Tris-HCI1 (pH 7.4), 1 % sodium dodecylsulphate (SDS), 1mM sodinu orthovanadate
(V), 0.1 mM sodium molybdate, ImM phenylmethylsulfonyl fluoride (PMSF)] % /Il 2.
By T 4 U I K OB, 100 CT S AR Lz, WICKLVT v 7 AT
WL EFL, 55N MiaikBikZ 15,000 rpm, 10 43 OO0 BEEAE 21T
W ERZEIY S Z & TREMZ I BRV o, Z /N7 EREE% DC Protein
Assay Kit (Bio-Rad) THlE L7z, # /37 EAiKkIL -80 CTHREFELT-, —TC&E
DH /NI EIZ5 X Sample /X 77— [0.31 M Tris-HCI, pH 6.8, 10 % (w/v)
sodium dodecylsulphate (SDS), 35 % (v/v) glycerol, 0.025 % (w/v) bromophenol blue,
25 % 2-mercaptoethanol] % 1 X (2725 X 92X, 100 CT 5 4pfAEW L
SDS-"RYU T 27 VT X R VERIKE) (SDS-PAGE) DY 7 & LTz,

AT 7T RIESVKEFEIC AR Y 727 U LT I K5y (77 2) & Running /N
77— (25 mM Tris, 192 mM glycine, 0.1 % SDS) %%kt~ hL., Z/LDOKE T )L
CHBE LT 7V EEAL, 1525 mA OEER CEXKE Z1To72, Ak
MTNOFEE ETHBEN LI L ZATHKREIZKE T L, ZLZ2H0 4 LEZE N
v 77— (125 mM Tris, 960 mM glycine, 20 % A X / —)V) (2R LTz, A X /) —
NRICEEGE Ry 77— ([Zi@ LRV =5 Y7n Y K (PVDF) A7 L
> (Bio-Rad) &7 NVEEI RITA Ty T 4 7%E (HATA F—) 2ty
ML, 180 mA DEBEWT 23 B NVFDX LRI Ba AT L UAZEEE L
7=

BRERDA T LV ATEMAKT 3 BT, 5 % (wiv) AFLIvr (F
Fl) #&te TBST /N 77— (20 mM Tris-HCI, pH 7.5, 137 mM NaCl, 0.1 %
Tween 20) ([ZXVEET 2 KREREZ L, V7 ny X 7 %2 {To, 7y FX 7
ATl AT LR 7ayXx o 7Ny 7y — THNRLE 12 pg/ml O—
R L 4 CT—BRSSET, HWTTBST Ny 77— TI0 /HiRE L
IRINDOYEFE 3 BV IR L7-, WIZ, TBST Ny 77— THRLIZ K
KL ATV Z2RIRT 1 KHIRESSE, TBST /Sy 77— TI10 ik
B LN OPZ 3 (Al IR L7, H&H&IC Tween 20 & £7/2W\TBS /Ny 7
77— T 2 [\, #Hik<T 1 [\Y AL, Western Blue (Promega) (Z X ¥ R4 /<
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s E AT 277,

7. Immunohistochemistry

PBS (-) T 2 [E¥EH L72MfdlT . PBS (-) I8 S, Auto smear (Sakura)
S THA RAEY L, 274 K77 A (Matsunami) (2130 572, +431C
A S, RIET 10 A ¥ ) —)VEE&E{T>7-, IRIC.PBS () T 3 4
X 3 BOWHE#EVIK LIZ%., PBS () T 4pg/ml (ZFR L7 —RPiE 601
ZINZ., 4 CTWGESHET, Hi\ T, PBS(-) T 3 4y X 3 [AIOVEG %
DR L7=%. PBS(-) T 4pgml ([ZARN L7z _kHK 60ul 2z, 37 °C T
30 S MIRFHT CROUG &7z, O PBS(-) T 3 4y X3 [HOWEEMD KL 7=,
Perma Fluor Aquaous Mounting Medium (H A% —F—#k=4t) ZHWTEA
L7, BIBE I toBaEE -0, WMEFFNCRF L, Blgik, LESR
L —H—PAf%$E Radiance 2000 (Bio-Rad) % FHVNTATV ., MW{EALEE L Photoshop
I TiTo 72,

8. EE L RIBEOFHE

IO HIRIL, Andrews DO FIEIZ L > THBL L7, 25 X 10° fEDOHH
fa % Jk# L7 Buffer A [10 mM N-2-hydroxyethylpiperazine-N'-ethanesulphonic
acid (HEPES)-KOH, pH7.9, 10 mM KCl, 1.5 mM MgCl2, 0.5 mM dithiothreitol (DTT),
0.2 mM phenylmethylsulfonyl fluoride (PMSF)] 200 u1 |28 LK T 5 2 hkiE
L=k, IFv 7% 10 AT, =058 (15,000 rpm, 10 #, 4 C) #17-
770 WIT. EEZBRWE, IWEWICOKE LT- Buffer C (20 mM HEPES-KOH,
pH7.9, 420 mM NaCl, 1.5 mM MgClz2, 25 % glycerol, 0.5 mM DTT, 0.2 mM PMSF)
Z 201 MAOK BT 20 ZpfcE Lictz, 050 (15,000 rpm, 2 57, 4 C) %
1TV EEERI LY 7B Lz, # /N7 EREIL DC Protein Assay
Kit (Bio-Rad) ZHWWTiEs UEBRICHEH Lz, &% 7L, -80 CTHRAF
L7,
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9. Electrophoretic mobility shift assay (EMSA)

EMSA THW/= ZAREAY I X7 L AT NiX Promega L VEA LT, LTI
< ORHN % 7=,
NF- k B: 5" AGTTGAGGGGACTTTCCCAGGC-3'
Oct-1 :5-TGTCGAATGCAAATCACTAGAA-3'
AP-1 :5-CGCTTGATGAGTCAGCCGGAA-3'
TAREAY TX 7 L AF K 1 pmol, (v -*P) adenosine 5'-triphosphate (ATP)
(Amersham Biosciences) 0.4 MBq. T4 polynucleotide kinase (Takara) 1 ul % 20 u1
DOFR T L, 37 CT 30 LS ¥, REHOT A Y b—T%R T2,
Push column (Stratagene) ZHVMERL L | B o727 0 —7 OHIEMEEZRIE LT,
Bx X7 E (2ug). 2 X binding buffer [40 mM HEPES-KOH, pH 7.9, 100 mM
KOH, ImM EDTA, 10 % glycerol, 0.2 % Nonidet P-40 (NP-40), 2 mM DTT, 2 mg/ml
BSA Fractin V] 101, 1 mg/ml Poly (dI-dC)  (dI-dC) double strand (Amersham
Biosciences) 2u1 = LC 10 mM PMSF 1 ul1 Z{EE 19ul &L, T 54M
g%, P TTL LT R4 Y X7 AT K (15,000—20,000 cpm) 1 ¢l
ZMMAEIL T 30 D ARISEITo T, AT 7B KUKEEI 30 757 ik
xiT72o7 6 % AV T 7 V)T IS /LE Running /3> 7 7 — [25 mM
Tris, 24.3 mM borate, ] mM EDTA (0.5 XTBE)] =& v L, Z VDK = /LT —
ERDOY T NZiEAL, 100 V OEBET 1 FFHEXIKEIZ1T > 72, KEhf
TH#., 80 CT 1 KL Lo VRl s, 80 CTA— NI VAT T 7 4 —%
To72e X7 4/ A% XAR-5 (Kodak) ) L7z,

A==V T T oA ZITOHEIE. P TT VL ZAREHA Y IX7 1
FF R ZMADHHNC, NF-k BV 7 2=y MIXT 580K Qug) iz, %
IRT 30 oSS ¥,

10. Reporter gene assay

7w THHA L kB YA b &R luciferase vector p [ k B] 6-Luc 3 X
W=k r—)L reporter pRL-TK (FH KT KRB A L0 k5 LT
W2 72 Te, AP-1 A R 2 E 72 luciferase vector AP-1-Luc (L Stratagene JX V)
BEALTZ, WPFhOT7 I ARG, a7 2 M E.coli HBI0I (Takara) 12
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42 C, 45 o a v 7252 TEAL, 100ugml OF7 Y &G
100ml @ LB[1% (wiv) FVU 7 ki 0.5 % (wiv) BERET 2 0.5 % (w/v) NaCl]
BeHlz T, 37 C., —BOIRER R Z1To7-, BH., KIGE ORI % =050 B
LChREERE HEHEKEXL Y h& LTREIL LT, Z D%, Plasmid Purification Kit
(Promega) (2L WAERIL . 1/10 JRE D TE (10 mM Tris-HCI, pH 8.0, 1 mM EDTA)
(ZIAfR, 260 nm TOWNEEZREL 7 A K DNA o7 d Lz,

4 X 10° cells/ml ([ZFHBL L, 24 7 = /L7 L— b (Costar) |[ZHEFEL (500 u lwell) .
HD 72 A3 K DNA I Lipofectamine 2000 Reagent (Invitorogen) % >,
bt D BRI > TRIFINIZE A L7z, 37 C, 5% CO2 T—ERFfHA >
Fa_X—hL7z%k, MEAZEIZL. 1,200 rpm, 5 20O BEEE T B %
frEL7=, PBS (-) T 1 FEPEH L7=t%. MfadRic 1 X Lysis Ny 77—
(Promega) 100 21 MZEF L., IR T 15 oAl Lilaihtik s Lz, =0
# . Dual Luciferase assay kit (Promega) Zffio T/ 7 =27 —EBLR—F—T—
YT oA BROBVIToTZ, 10u] OFaRiH#EIZ 50 w1 @ Luciferase Assay
Reagent II % 50ul Mz, R"ANNLY T 2T —VORNEENLI ) A —HF—
(Lumat LB9501) TH#IE L7z, T, Stop & Glo Reagent 50ul iz, 7=
VAZTNY T 2T —EDORNEZWE LIz, = F e —/L reporter pRL-TK @
WEMEFEIZ N T AT 27 a VEIREMEL, Vo7 =T —BiEELRD
7o

11. 7R h—3 R L caspase DIEME(LIERE D HEHT

AR ORIEA T R b — A O HIE. Annexin V-FITC apoptosis detection kit (BD
Biosciences) % W NT{T~o 7=, fiffd% PBS (-) TPEF. < 512 1 X Binding Buffer
TYes# . #% 1 X Binding Buffer 200 11 (8% L 7=, %¢\ > C. Annexin V-FITC
S5ul ZMxigMm L, IR T 15 oMKE LTz, £0%, 7a—% A1 hA—
H— (HARRT b e T4 o UBRRE)IC X 0 i 217 o 72,

Hoechst 33342 [TH:fafk DNA Ef5A L. #ObBEMEE (UV 7o v&—) T
THIET L LHFROENERL, MIBEOEEBABIET LN TES, TR
F—=Y Ao THLND 7 v~ F o OEESLCEOK ki, Mildz 10 M D
Hoechst 33342 TYed7-1% (37 “C. 1550, WEFT) | PBS (-) THei%ih, UV 7
A IV — % O T8 BRI ESE (Olympus BXSOF) T LT,
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TR F—=V AL 5> THBILD caspase DIHPELRREE DMENTIL. caspase DFF
BYURIZ LDV 2 A Z Ty T 4 7ikE | caspase DA e EX—E Nz
MTT Assay HEICE W HRF L7z, 5 X 10°cells/ml (ZFHH U 7= ARV SERR 12, R
FEM 20uM &725 XK 91T caspase £ B EX— ZhZ.37 C.5%CO2 T 1
FFf A o F a2 X— b Lo, £O%, &KIEED 10pg/ml &725 K5I DHMEQ
A, 96 Uo7 L— NMIEEFEL (100 u lwell) . 37 C. 5% CO2 T 24 I
A > Fa_X—hkL7, BH MTT Assay 217V, &Ff caspase f ' E B X —%
WINL7e o 7 ERM Lo =% TV OaER R % i LT,

12. 25k DNA~A 27 a7 LAk

10 u g/ml DHMEQ T 16 KFffLBEL 724, 1,200 rpm, 5 43 D1z (M XL 0 #llf
ZEIY 7=, & D%, ISOGEN (NIPPON GENE) % fu >, L5 O BRI
it > T Total RNA FHHL % . X 512 Poly (A) Rure kit (Ambion) cDNA % VTR
U7 7 =)Vl [Poly (A)] RNA filitiZ1T -7, 1%k cDNA A hki%. [Poly (A)]
RNA2ug ZHFEMEHZ, TRV T &NATIVHAB—varFy b (w47
OXAT T ) AT 4w 7) . WHRERESE SuperScript II (/> Ehav=y) |
DHMEQ #LEE#EIZIE Cyanine 5-deoxyuridinetriphosphate (dUTP) (New England Bio
Lab), DHMEQ ARALEEEEIZIX Cyanine 3-dUTP (New England Bio Lab) % F\C4T
> 7,

Cyanine 5 1%k ¢cDNA & Cyanine 3 #%£i% ¢ DNA %, [ —#BREHNTEAG L.
TRV TNATIVEA = arxy MBOAE I T LI K- THHRE
L. IRV U TENATVEA =2 arFy MIBO 1 X N7V EAE—
varNyTZy—2ul IR LE, TOWRE~A 70T LA ATA KTT
A@D DNA NARy FSHUTWDFEIRICHE F L, /3= 7 AT AN T
FAR—varhtwy b (A0 XAT T ) AT 4v7) ML, £OD
%, KAREESHC AN, 68 CT 15 BfiNA 7V XA ¥ —a v &1To 72,

FH,2XSSC (0.3MNaCl,0.03M 7 = fF kU v A, pH70),0.1 % SDS &
o ARA N TAHNR—=TITAENGMFL, ~A4 707 LA RXF4 RN
T A% ZOWRIZIR LTc, RIZ, AN—TI7AEZRVERE, v~ 707 LA A
FSARKRHTTABRATA RHFAKRALL—IZ AL, 200 ml @ 2 X SSC AT
1 43[R (Z83E) . 02X SSC KT 1 /i) (i) | RBISHIKT 1 oM (=
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i) . TNENRESERD 21T o7-, £ LT, K#EE O (Beckman
Coulter) % T 1,500 rpm T 5 syfiliE DL, K Z2HY BRO
HeUV T, GenePix4000A A3 ¥} (Axon Instrument) % W TCiKE 635 nm I
FOEERE 532 nm OEXT 7 FAZRERFRE L, & ARy b & F-—m S
Bk, SHIT ANy 7 7T 0 REELSIWiZzHEH L, £AKRY ho 2
BOENBELLEZFHHE L, BHBonlT—4ty NEBEFREY 7 o7
(A IaBZAT T I AT 4 v 7)) \TTHIT LT,

13. MR ED (cell-cycle) DFEMT

FfE (1—7 X 10° cells/ml) % PBS (-) T 2 [EIYE L, ffusiic 20 CTHm<e
L7270 %% /—/L 10ml Z@E LB DY LfhxlZNxTz, 4 CT
2 FEfffiE L7=#%. PBS (-) CHlflg% 2 [RIYEH L. 0.25 mg/ml RNaseA &R %
1 X 10° fEOMAEIZHK LT I1ml Mz, 37 CT 15-60 Z5RA > Fa—T 3
V%ﬁﬁotoﬁ I, 7Y ULLFEA R (P) WiKE 50ug/ml 12725 &

IZHAINL, 4 °CT 30 40 (B ICHEL, 2% 7o —H A b A —4—
%ﬂﬂb\fﬁﬁﬁ L7z,

14. ATL invivo T /VRIZE T 5 DHMEQ D EDENT

5 450 SCID v 7 AT ATL HifdzfE3 DRiLE & LT, #fE 3—5 H
ACHT IL-2R B £/ 7 o —F K TM-B11mg % PBS TR LIEENICH
B L7, 0%, 5 X 107 il MT-2 fifaZzEEENICHRE L, DHMEQ MLE i
121X, 0.5 % carboxymethyl cellulose (CMC) Ti&f# L 7= DHMEQ % . 4 mg/kg &%
7= 12mﬁg@ﬁ#fﬁ%%ﬁ@bﬁéﬁﬁ@> Z 3 EIOFEET 1 » AR
MEENIC &S Lz, =2 ba— LRET, mmeL L2 FELCFIET,
0.5 % CMC &R =5 L7, E1F3I% Kaplan & Meier O FIEIZ L > TRHEL
7=o invivo BT /VOFERIL, FEARARKPAMEIRMI SR ¥ — REMIAR L
b7 N PR QAY b LAY
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15. HTLV-1 "2 7 A JL 2 @ Real-time Polymerase Chain Reaction (RT-PCR)

ATL % U 7 ORI 5 5y L7 HAEZEK%Z DHMEQ %7213 DMSO (=
Yha—n) T 72 KB L7, 2 e —/L SRR E LT R UHlEE D K562
& TL-Oml FHfafkz R4 DHNEQ T 72 WL L 7=, = D%, DEAD
Cell Removal Kit (MACS) Z W CHEMIfR 2 FRE L, AMldOZZz B Lz, &
|2 genomic DNA purification kit (PUREGENE) % H\ T DNA Ol %17 > 7214,
WoOtE ZHE L —EfE% RT-PCR (R L7 0 U A )L A0 a v —HzRdi,
H S OMEITHEV, HTLV-1 7’1 v A )L ABsFZHiIE L7= (56), HTLV-1
Tu A NApX FHDT T A v —ky FBID 5 Rz HUWE (FAM) T,
3 Kimz 7 =T v —WHE CEAM L7z TagMan 7’2 — 7 (XL T DY Applied
Biosystems (Z 6l 24K HH L 72,
forward primer pX2-S 5'-CGGATACCCAGTCTACGTGTT-3'
reverse primer pX2-AS 5'-CAGTAGGGCGTGACGATGTA-3'
carboxyfluorescein (FAM)-labeled pX2 probe

5'-CTGTGTACAAGGCGACTGGTGCC-3'

TagMan 7' &2 — 7752 X5 RT-PCR (L. ABI PRISM 7000 Sequence Detection
System (Applied Biosystem) % V) TA1T>72, TagMan 7'©—7 (X, PCR &P
T == T AT v T THA DNA IZRRIICNA TV A X508, 7Tr—
TR 2o F X —ET D720, Bt E S LT H ROt O I AT IH S
o, MERIGDAT v 7OKFZ, Tag DNA R AT7—EDH D 5-3 =%
VX7 LT —EBIERICKY, $FRIC NS 7 XA X L7 TagMan 7' 12— 7 35
fESNDZ LIC RV EREENRT o —T 0 DilEEL, 7 =0 F X —IC X M
RSN TEIENEE L, TOENEEZNEST D &V ) JFHEZAH LT
%o HTLV-1 7’0 U A L ADERL, FIRFRZFERE FRESERE LI LT
AV AN
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53 HI RER

3-1. DHMEQ (2 X 5 ATL H¥&HMEHKICH T D EFEB NF-« B & O]
2R

ATL Hko “FEREOMMEE (MT-1, TL-Oml) B X in vitro T HTLV-1 %
BYGLSE N T AT F— LS E Mk (MT-2) 2T, DHMEQ (2L % 1HE
HWH) NF- k B 5L D52 % Electrophoretic mobility shift analysis (EMSA) (2 X
% DNA fEGHRECTHMGT L7z, ATL kD 3 FIEOMEKEZ 10 u g/ml O
DHMEQ T 16 KfAJALERd 25 Z & T, 1EF Y NF- k B {EPEAGITIZIEFE 2T HH]
ENDZENRHLMNTI o7 (Figure 12A, left upper 3 panels), & 7=, TNF- a Tl
ML NF-kB %M b L7z Jurkat #Ef@% 10w g/ml @ DHMEQ T 16 KL
FL7=HA D, NF- kB iEH L& ZIZ e 42l ’Tfﬂﬁ%lm“é ZEBRH LMo T, &
512, DHMEQ O FfH i%:@anﬁ“ét %:5.% Oct-1 X° AP-1 D%
FH~_7= L Z A, DHMEQ [ Oct-1 < AP-1 @-f*é.}ﬁ'é TFEAEREL KT E
. NF- k B {HME A2 SIRAYIZINHEIT 2 2 & A 50 focof:o fEH M NF-kB %
AL D 72y K562 HEAIZI W TS, Oct-1 {EMEICITIZ & A EREZ RIT S 720
-7z (Figure 11A, upper and lower panels),

WIZ, TL-Oml #fEkkz v C, DHMEQ ALFLIZ X5 NF-k B FHZE DR
A& mE Lz, AP-1 A BRICEITALNRNICH b BT, NF-k B
A HEIL DHMEQ LB 2 WEfCHI O 20l & s E W O REEN S bz
(Figure 11A, upper and lower rightmost panels),

DHMEQ (Z X % NF-«k B OEGIEME/LRE D #NHIZ -2V T Luciferase construct
EHWIZVIR—=2 = =0T v THEILIZ, 2 br—LE LT AP-1 ©
A ABLS & BUNTE  Luciferase construct & UMz, MT-1 38 XY TL-Oml1 #fifa
FRICVIR—2 —V— %8 AL, 3 FElE#E% DHMEQ MHIZBItG L. &5
16 BEEEEEEGMEHREZRE L, L R—2 =V =0T vk A 24757, £D
FEH. DHMEQ 1% AP-1 OEREIEMAVEEIC R L MIF I hoT-, L LN
5 DHMEQ #LBEIZ LY | NF-kB OWREIEMEALEEITN =00 —I2E TR T2
ZENB BN E TR o7 (Figure 11B),

TEHANIEME(E LTS NF-k B HEERORR Y 7 B2 ffith 752 &%
HEvIZ, 3 #iHD ATL HORMaKRO & "7 B2 W TA—/ =27 b7
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YA EBIToT, WT ORI B W T HIEME(L NF-k B Ok Y > X7 &
IZ. p65. p50 L T RelB # G5 A TWDHZ ENRHBNE 72> 7= (Figure 110),
Figure 11A BX O 11C O#EF L V. DHMEQ 1ZiEMAL NF-k B DOffpk# o /%
7B L DNA OfiEZMET L Z LRI NnT,

WIZ, DHMEQ 2 X BiEMAL NF-k B O Y > /37 B OB 3 A 12 B AE

R DL I, HELL—F—BMEE 2 AW 7 doiBc X oMt
Z1T-7-, ATL HFRHMlaFE (MT-1, TL-Oml) % 10 u g/ml ® DHMEQ T 16
IEEALEE 425 Z & 12X Y . NF-k B p65/p50 DEE~DOBATHEIT S, fREIC
BT DLV O RERENE SN (Figure 11D), L7 L. NE-kB @ DNA fi&HE
3720 K562 FAETIE, p65 B LN pS0 & v /X7 E DM A6 1A & 78
o T (T — X RKEER),

BRIV ATL fifatkiZIB T, DHMEQ (% NF-«k B OBIT A
FH. NF-k B OIEMALZMHIT2 2 LRI ST,

3-2.DHMEQ ® ATL HEMBEHEICHTEIT R F— A HEHR

DHMEQ 7% ATL A SEABER Ik U CHEFEIMGIER 2 R0 205 7=,
invitro D% MTT Assay {E(Z KV T L7z, DHMEQ AELIZ LV | 4 FFED
ATL HEMRE (MT-1, TL-Oml1, KK-1, ST-1) & T2V T, DHMEQ EE{K
FHNCAFEROE T B 57z, 10w g/ml @ DHMEQ THEMFERMN 30 %Ll T
FTIERT Lz, 612, EFEROREGNECEZHTHD & 12 K, 24 R,
48 Ifff] & RFI R D12iE > TH BN RAEFROKR T RO bz, Lol
fH'E ) NF- k B OIEMEILO 720y K562 ALK CTiX, 10 u g/ml O EREIZHBWT
HAEFRITIT E L EREE RIF E 72> 72 (Figure 12A),

ATL SRR IZ k3% DHMEQ MLEETT 7R N — Y AFFEMNFREN L 9 D
AR DT2HIZ, Amnexin V Bl E 72— A R X U —JRIZ K0T L
72o MT-1 B XUV TL-Oml HMifla#k TiZ., DHMEQ ALEE 24 KFfH, 48 WffH] & By
2389 D AIZHE > TH 5 20T Annexin V. B 238800 L 72 (Figure 12B), &
512, Hoechst 33342 Yl Lo TT AR b=V A TEH LN DHEEDEREZ &2 i~
7m& A, ATL HSRHIBEEE TITMAES 7 AR b= A X VR LT2 & ZI2H D
ND 7 u~F o OEESEOM b3t S vz, 1EFER) NF-kB OIHFMALO
720N K562 MfaRRICB W TIE | BOBREZ LT B iv7e > 72 (Figure 12C),
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INHORER XY, DHMEQ IHEFH NF-k B OIFMLA A 5105 ATL H
SEAMPORR IR BRANCER L. 2 b Oz 7R b — AZEL Z AR EN
7~

33 AT AR =V RBEOBALYA 7 V2T E DB R ORTH

KIZ DHMEQ FZ LY | ED L 9 RiBfnFDRBUEAN A LN D DINE
T2 Z L& HMIZ, CodeLink Expression Bioarray System 7% iV 7= fi# b 21772
272, DHMEQ I LV §17 A b — ¥ AEMICH )% Bel-XL, Bel-2 X°
cell-cycle progression (ZEZ 72 cyclin DI.Rb X° p53 E{n DB HH] S 40T
Wiz, —J7, caspase-3. -8, -9 MRED K I RT IR b— v AFESFRETY T
IZBWTIE, BEOBEMMPA LN (T — X KER),

KRS, X7 LoLIZBWTHRI BB AL NDINE I DERRDL D
(2. Immunoblot VA2 KV M 24T o 7o, RERRZ T B2 W< DDEIR L,
cell-cycle (225D H D E LT, cyclin DI, Rb =L T p53. 774 h—3 A4
flz< H o & LT, Bel-XL, c-FLIP & LT c-myc ([ZOW TN Z21T- 72,
IHIT, FROBRBPN RET o MA—=F—THlIEEL, 2 hr—1 & LT
AV = tubulin & HeER LEUE L L72E 24, 10u g/ml DHMEQ 16 WO ALEE
TINGDZ /N7 EOFBUTAZE IR INH 232~ H A7z (Figure 13A top and lower
panels), ATL HMfEkD DHMEQ IC L > CHFEIND TR h— &L, T
TR M=V ARV NAY A 7 NVITERT 28 FOREMEI &, 7R =25
TR T ORBFELE > TN D Z LRI LT,

RIZ, DHMEQ IZ X > CHEINDLT AR h—T RIZEIT 5 caspase DIEMAL
HEOBRET 21T 72, MBENTO caspase DOIEPEALMEMEICIZ, S b FU T
MBIEH LY F 7 a b ¢ B caspase-9 OIEMEILIRT-TH D Apaf-1 IZHEA L
EHELEN 5% E, Fas X INF L7 ¥ — (FTALET¥—) OEGIRIC
caspase-8 H L <% -10 DEEEH G LIEHIL SN D RD 2N 5, caspase D
AL Z D &, ZOIEEFRLICH DV AT A VERENGIE S, WO
DRAANZT vy 7 EN5, ATL HEffufk% 10 4 g/ml DHMEQ T
4 FFfE. 8 HERE]. 16 EERGALEE L. Immunoblot %2 X Y fi#HT 21T -7, DHMEQ
JLERTS 4 —8 BEREI T, 245D caspase DOYIWIHT A 23k S 417- (Figure 13B),
DHMEQ (2 KL% caspase OIEMHALIEMEIL, I ha s RUTETFTALES X —0
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W7 DRI > TND T ENRBE T,

S 5T, caspase-3. -8, -9 D& A IZRFEM72FHEAZ AT, DHMEQ AL
CBITHIT R F— AR 2 KF L7z, DHMEQ & caspase O FHZEHI% O H
T5Z L2k v, DHMEQ HAIMEE X v Mz dAEFFE L 20—30 %[AlE L
(Figure 13C), Immunoblot {£(Z X U B 415 caspase OUIEr& IS NG Z &
WIS MNE 72012 (T — % REER),

DHMEQ LB 7% i U 7= A oo A s BT 21772 5 Z L 12 X W . DHMEQ @
ARy 24PN Zh F % 7§~ 7=, DHMEQ ALBREERIO#XIE & & 12, GO/G1 phase D
HIEERN 23 HE 2 . FARESSE 2455 1k LT\ 5 2 &Ny 7= (Figure 13D),

3-4. FrfiE ATL HMIAEIZXM9 5 DHMEQ DO%hH

DHMEQ 38t ATL MifElZIWTH ATL HRAIRE & [F] C2h R HiFF C
LD EMF L, 3 BloFfE ATL #Mid% ., 10u g/ml @ DHMEQ T 16 K
FLEL L, EMSA #1772 o7, 3 filEH NF-kB @ DNA ~DOfEATEEDE L
VME TR HNTZIC b 0303 59, AP-1 OFEATEMEICZLIZZR D S ho
72 E72. NF-kB EAEKDRER X o 7GR A—/3—2 7 b EMSA #1772\
T L& Z A, WL pS0 & p65 T, RelB X° c-Rel & A T2 &
DB 5L 72 o7 (Figure 14A),

ay bur— e LTHWE T cell-enriched 1E % AR IMLEEZER (PBMC) X #r
fiif ATL #ORL & 1 X6TREAGIC . DHMEQ D2 XIZ L A X%, NF-kB O
DNA ~OFEGIEMEIZE LW RITRRD b e o7z, X512, NF-k B A
DRERL S 7378 1E pS0 BAET, p65 X° RelB L5 A TN RWT &R )
L 72 o 7= (Figure 14B), Z O mi23, ATL fifiad & 1B Hfla & o] T4 L 5 DHMEQ
X9 DR DB WA TE D AR N E 2 bl

7 BlOFHE ATL Mo MTT 7 v A OfERN S, DHMEQ LHIZ L v &
LWHIRL O AFROMK T, S 5I21E annexin-V FEPERIAL O BN & £ DO RE DS
WS TR N = RTHA RBGNER SN, 22 hr—/LOIER PBMC
TlL., DHMEQ D2 TT & A EH B> T (Figure 14C—E),
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3-5.SCID ~ U X Z Wz invivo E7 VTORE

ZHIVET ATL HIRHERatkIs KX OWfE ATL #faz Hyy, DHMEQ DOzhH%
invitro DEBRRZTHF LT, KIZ, SCID ¥ 2% H\\, DHMEQ D%)jH
Z invivo DEBRFZTHRF Lz, 5X 107 o MT-2 flifdz ~ o 2O EPENIZE
B U721, 4 mg/kg £721F 12 mg/kg DOEIA T DHMEQ %~ 7 A DJEENIZ 1
BRI 3 [\, 1 » ARESH L=, DHMEQ (24252 br—/E LT 0.5%
CMC ¥R % B TS L 7=, DHMEQ 4 mg/kg DOFETIX. 6 » H#.6 PLrf 4 T
DAER LT, 0.5%CMC WiREEF Lz ba— A iid. 1 IEHAGFT DS
ZENTE R o7-, DHMEQ 12 mg/kg ORETIX, MT-2 #2345 L Thnbd
35 Hf., 6 Lt 31 PEAS LT L=, —F. 0.5% CMC iRz 14 Lz =
Y he— LR, 6 L 5 JLBET L7z,

VL EDORERIZEBWT, DHMEQ MHEIZ X2 AFROEENENHR I N
(Figure 15),

~ U ACES Le MT-2 flfaiE, RN THE LR E WIEOL & 7r 572,
ZDORGEN, NN DEFICL > TIRE LTS DRONEHEND HT2D,
HTLV-1Tax X human B -globin #&fx 7% PCR {EICKXVEEIE L=, ~ 7 &
ICTE A2 TOREBEE, WMEETLbEETH Y T MT-2 Mldhsko b
DTHDHZ ENRfERTE, b, BEEMEMKOPT HTLV-1 p19 HuRIC L 558
N B ARG A 24T o 7= & = 5, DHMEQ (4 mg/kg) WLER1% DFE - 7= JEE R
TlE, HTLV-1 p19 GHEMIE IR S e o7z, EHIC~v b oo gy
Y H&E) FETHRLIZE ZA, BAEMEOHIES Y /SRl TH o< &
TN\ (T—2 KR, £70, 2 he— /< U R LT 5 & DHMEQ T
B L To~ 7 ZNARERAD 7 EORWEMIZI AL 617, DHMEQ OFHEALT;
ICREIZR W Z EB LN E 5Tz,

DL EOFERD S, HTLV-1 TR A7 4 —A 07 T A% L7 SCID
~ U ZX DHMEQ O 52XV | fHFEH) NF-« B EMHELOBREEIZ K-> Tol &
ZDTHR M=V ADFHEEEZ LB LT, HTLV-1 & biand 2t N TE -
HDEREIND,
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3-6. DHMEQ (2 X 5%+ U 7RI IMEZE PBMC) #d HTLV-1 VA L
Z B DY

PBMC 1 HTLV-1 A LVAD T A )L AFEL, ATL % & HTLV-1 23E6%
TOHRIFDYV AT 77 7 X4 —DOEDTHDHEEZHNTE T (57), HILV-1
X1 MM 1 2 —HETHDOT, VA NAE (T2 5 HTLV-1 jEd
Mo OEMIE, HTLV-1 EEMlao 4 37 a—F LB h b Z -
bDThHDHEEZLND (58),

IZCHIZ ATL &+ U7 PBMC ¢ HTLV-1 JEYHIfLIZIWT NF-kB @
EHALDI BN D E D I afil~Te, —MAVIZ HTLV-1 &GSl v A /LA
B FORBUI» DL, ZOMABEREIC IL-2R a AFEHL L TWDH Z LR35
5N TWD, £ 2T, IL-2R a LML NF- kB p65 Hiik & FV o i e tafs |
HELAL—VP—EMELH W TEET 52 LI LV REELZRAT, LU DIT,
ATL DML TH D MT-1 Lar br— e LT T Ml TH D Jurkat %
W THEL72, MT-1 Al Crie CTOMBEA IL-2R a &G NF-« B p65 &
I TH o, —FH, 2 hr—® Jurkat 1T IL-2R a [2PETh 0 Yeob sy
FRAEETH D Z EDURE N, WRIC, HTLV-1 v U7 5 Mk, EF a2 b
27—/ 3 BIKIZOW TN THT, REHRFE R %2, Figure 16A [I/R L7,
HTLV-1 &+ U 7250 PBMC %> 7V Cit, IL-2R «a &iEMEL NF- kB p65
EBITHBED Y U RERE RGTDHZENTE, —F, aryba—LOIER
PBMC Tl IL-2Ra &iEMAL NE-k B p65 & HICEMEOMIITOE > bR
HTEMTERNST2, F¥% U7 PBMC H0 IL-2R «a &ML NF-k B p65 &
HIZHEHEOMBOFGIX, BEOLH%—10% BETHDL ETHRINT, TN
5OFER XY HTLV-1 ¥ U7 PBMC HOWEZ R T A7 4 — AL TR
VVHTLV-1 JEYSHIIIZ BV T H NF-k B 2MEMHAL L TV D Z E2VURIB S LT,

WIZ, DHMEQ T NF-kB Zifil9 5 Z & T, HTLV-1 ¥+ U 7 KMl HEZ
B (PBMC) H1® HTLV-1 &G4l D% (proviral load) Z b S5 Z LA TE
H0E D InERE LTz, HTLV-1 ¥+ U7 PBMC IX, BEAHHOMEE 10 %
& 10 g/ml @ DHMEQ % &¢e RPMI 1640 E:ihiT 72 BEfEs# L7-, DHMEQ
Oy kr—/LE LT DMSO % 01% &725 K212zl 72 FefE, 5EHH
fidiZ DEAD Cell Removal Kit Z W TERE | U S AMIE LY 7/ & DNA
ZAB L, PCR |2 X2 E&EMMNTIZ LY HTLV-1 A LV ADa B —5ZHE L
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7= (Figure 16B), O D#MMukk, K562 & TL-Oml Z%&{E4 L DHMEQ THL
HLEZbDOE2ZDEBRZOa ba—LE L2 A, UL LADaE—HIT
BLZE 40 % £ TR L7z, HTLV-1 %+ VU7 PBMC % DHMEQ THLH L,
DMSO T L7cav b —/L g T D&, VAL AOa B —HITH LT
WAL TEBY, WOEROBIZBELZE 10 %—80 % (mean * SD, 65.6 % =
25.8 %) T 7= (Figure 16C),

INHORER I, HTLV-1 M Ty &b —EDEIEG ORI
NF- k B OIEFHPTEMLZ TR L, NFE-kB IKFE LTS FEEZALTHDH D
HZENEZ BN, WIHIMLF O HTLV-1 &Y, DHMEQ ALFRIZ X v Jik
Pan 7 R — R E R LBRESN YA Vv A&NED Lz, —F, ATL T
% ATL #0732 59, EE(L L TV HTLV-1 B bk sns =
EDRHIFFS LD (Figure 17),
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BAE BE

ATV T, Hi#l NF-« B [HEA] DHMEQ (2 X% ATL #ifa<> ATL H
KOMBIMRIZIIT D NF-k B OMEFEHNEHALOIHILT AN M — ZAFHE, =6
IZ in vivo BT /VIZEIT S DHMEQ OZhHE. HTLV-1 EYMIAE ~DZhH % 5~
52 EI2E D DHMEQ D43 FAERIFAIE E LT ATL OIpER LV TRIICH T %
BN R LT,

DHMEQ ¥ ATL <> ATL HROMaED NF-kB ZHEL TR h—
AZFHEE LN, a2 bue—)VIE%E PBMC ([ZIXA LI IL o7z
(Figure 14), & 7= MT-2 Mifaz#:fE L 7= SCID ~ 7 A({Z DHMEQ %## 575 Z
& T, U AIAEGFEREARBICIER Lz (Figure 15A), & 512, HTLV-1 ¥y U
7 PBMC % DHMEQ B9 % Z & C, HTLV-1 VA LDa e —&= 52
&N TE, HTLV-1 BYSHINEIC AR RAITHE 92 2 L 3R S 7z (Figure 160),
VI EDOFER X 0 HH NF- kB [L5EA] DHMEQ (. ATL OiRFERB LY ATL %
JETRAICERTE 228 L TCVWAHEERS FIENETH D Z ENRIE S
iz,

NF- k B R #HEAIZ L7z NF-k B BHERIL, W< OO 7 V—TITh8ET
HZENTED, REMRLOLELT, (1) IkBa® U UEBLIEA]. 2) 7=
TT Y —=AR T u T T —EHER]. 3)NF-kB OEBITIEAI. (4 NF-kB O
DNA ~DOfSGHEAL &5 WIE (5) AR & O A 2 BRE 3 2 KA
NETF 5D (7)., DHMEQ %, & 307 L—7ZJE L. NF-kB OEBITA
fHET D 2=— 7 RES LA E LTmBER TS, LnL, BEETICS
D NF-kB OEMERZA T H2EANDHE SN TWVDHR, Rk s <
TEROMME, S olicid&bsFiEofERE 7 V7 a3, JASBEREHICE
TWDHORFEE LRV (21),

FESIL, ATL X° Hodgkin U >/ FEAIEEEICIS 1T D NF-k B OEFEIENE
bz, 77 ) OANARY Z—|THBANTEERT Tk BaZEALRET D Z
& T BT AR h— ANFEEHIND Z L ERE LT (59), AAFZEICE
WTC, K 7b&% DHMEQ (215 NF-kB OFLETHEBEZ2ZIEN Z 5N
DT DR I N,

T, ATL 1238\ T NF-k B OMEFEHEHEAGIZERAT 50 <2220 NF-k B
FHEA O FEIZONWTHEN SN TWD, T72 5 Bay-11-7082 |
2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-piperidin-4-ylnicotinonitrile
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(ACHP) < caffeic acid phenethyl ester (CAPE) ® L 9572 1k B @V U ER{LHEH
Td % (53-55), Bay-11-7082 DO & AHFFETHIH L7 DHMEQ DR % th
2L CAHD L, IEH PBMC OAMFRICEEL KIF S RWREIZEB W T, NF-«
B DOiEMAbL A BRI LT ATL MifaZ 2R AT R F— R TES L)
JLC. DHMEQ DO#FHEMEIT Bay-11-7082 XV &\ 2 EAVREE Sz, FEMED
EWIIERAA =X LOENNIERN LTS 0 & bbb, Bay-11-7082 1%
Ik Ba DV b & HET L& Oz, @iREESCEIMNRE R E Rk~ 72 PR
A RMVATHEMILTEZF =B X RIETHD p38 X Jun N-terminal
kinase-1 JNK-1) ZHliH L7= 0, EFIFAHTH D23, 130—140kDa ¥ > /37
BOFu U EEEZ ) VBT DEEEZRF>TnDd, 2607 —# I3,
Bay-11-7082 (%, IKK ZBHE T 216V & 1IXBAR 2 WIERF R RIEE b R B A bY
TWDHZERELTWD (60),

7u7 T Y —AER PS-341 & ATL (ZOW T HEITW L OO REN R
ENTWDHA, PS-341 (2L D NF-«B Ofiflix, BV Fme)r Y 7oL FE%E
DLV Tl EAEENRD AN Nl gR—H L7 LogEiden
o7, 7o, ATL MIEICK 2 HHHRIZCEBNTH, AHITHDL &V O WE
L7820 (54,61, 62), —J . DHMEQ |Z. Bay-11-7082 OFEMTH S IKK DX 5
IZTHD p65 DEBITEEMIZL TS, S5HIZiE, DHMEQ (2L % NF-«B
? DNA ~DFEAMREITHRHE THoIFIF5EE T (Figure 12 & 15) H5, S HIT
DHMEQ @ NF-«k B #ifilzh i3, Ptk 4 =3 Hifukk COMGET Tl —@E<tdh
% (F—HFK#R) . T DHMEQ ORI IEFFAMK I k32 BIVEH & f/NR
I EZ D2 ENRTEDL LWV ARIRRELRLADETNDL EE X HILD,
FERISHIZH T2 > Tl £ <IZ NF-k B WREARCEHER@HEZ2 L TNDHI Lo
5. RAHiR)72 NF- kB OFIIGOERZ~OMBNME L 258227 ) 7 TE
LR HIRF S LD,

ATL #aT NF-« B [EHERTERICHEIZONHRET, 2 hr—LD T
HIMD enriched PBMC ¥ 7 /L% DHMEQ T L7-& Z A, NF-kB @ DNA
~NOFEBTEMET ATL M & (X80 S B R D  BN A b7z (Figure 14B), =
NS DORERIT, ER RN ERZEKE ATL MO NF- kB A RO S 1
DFEWZEDHDTH D Z LRI ST (41,51), ATL Ml To [EFH) NF-
k B OIEMEALE T 1X. p50/p65 DA~T XA < —I2iKDHEH ThH o722 (Figure
14A), =2 ha—/Ld T #ifE enriched PBMC (254 HAL D EFEH] NF-k B O
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PALR 31X, pSO DHRE X A ~—NETh 7= (Figure 14B), DHMEQ THLEL L
7= ATL #iiCT.DNA ~fia T& P -7~ NF-k B OEES XD T TlEdh
HBE-EDELTEY, p5S0 ODREX A v—ITHYT D0, HDHWIE p50 D
REXA~Y—GBZLHLDOTHDHZ LN THRINTZ (Figure 14A), primary @ ATL
HIRIIIME D p50 DREX A v —ZFZ A TNDD, B D WITARPFIEITHEH L7z
ATL BRIRIZ, DT PRIERE T MilAZENL TN ERBZ6ND, ZDX
512, DHMEQ 1% p50 (Z/E LICK WO TIZZRW N E W IR A2 WFEET 5 & W
I AREITFE > TV 53, DHMEQ 13 p50 OREX A ~—% R E NF-«k B #HAK
DOFLEAIE L THRET 5 2 &R S,

DHMEQ #L#i# D NF-kB @ DNA ~OFE&MEIEh ST, A% 1— 24 B
W% ETIT-oZ VRO OLNTZ, —FH., TAR b= AL DHMEQ THLEE L 7=%%.
FAEHIIC D LIBN CE SN C & 7= (Figure 12B & 14D), DHMEQ ALFHIC L %
ATL i TOT AR h—3 A%, ME#ENZRBIGTH V0] 5 OBIn - OFBL L~
NWEBEZDZETHEEINTWAHZ ENEBLLNT, ZOMEEIL., DHMEQ 23
ATL HSEHIAERR IV T Bel-xL X° ¢-FLIP 72 EDOFLT R b — 2 AT b
53 FROMBIETEIZ 23020 5 53 F DR BLZ AUTHIE T2 L W O FERIZK 2 b T
W% (Figure 13A), Rb % > /X7 /& (pRB) I&HIEM > G1 Hlick\w ik, &=

IZHERB K F E2F B L CEDIEMEIMA D Z LI X > TRy 1 7

IZADDOEMH L TWD, Lo, GL s S Hi~oBITHIZIZY A2V
¥ D &Y A7) ALEEF T —F (CDK) AR K 2 a5 i kr i U o
f2{t% pRB 723%1) % Z & T E2F 75>ﬁ¢%ﬁuﬁ PERUBA BN 7- & 720 . DNA O#
RIZBIME S . M Z Y A 7 VICHEITSETWAZ ERNbhoTWD,
DHMEQ #LFZ X% Rb # /37 'E (pRB) DV UL L~V DA 1%, cyclin
D1 OADHIENEK D D ThH D Z & DBHLE I, T OREMRER =~ D
GO/G1 Hi/nh S WNTHEITT 2R TT L—5230000 Gl 0B L N K
ZoTWAHIENREZBND (Figure 13A & 13D), 21U H DOFER NS ATL

ZEBIT 5 NF-k B OEFHIEMEIZ, NF-kB OFL7 R b — 3 AIEHECH
JAMZHE LT D & 8T o OFBIEEE 2 LT, ATL Milafrf o7 A
WMAEZZTNDI EWRBINT,

HTLV-1 ThT A7 3 —Ah L7- MT-2 fifid% 85 L7~ 7 A2 DHMEQ
ERELIEEZA, v b — VR E i UAEFROIER SR S L7 (Figure
15), AREBRTIIHRK G T2 DHMEQ RE% 4 mg/kg E721% 12 mgkg O 2 fifH
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IZRRE L, 1 #EEIC 3 moEE TS5 L7z, DHMEQ O HHEEE (LDso) (%
180 mg/kg THDH I Lnb, ARERE L7z DHMEQ B LDso (21 Eml s
Thbd, ZAUTHDP 5T, DHMEQ HHIZL D~ U ADAEFROEE /T
ERVRN SN (Figure 15), ZHHOFEHR LY, DHMEQ DI, 43, X
. P72 EARNICEBIT 23BN REIXIZ > Z D LIS TR o TUVRNA,
DHMEQ [XFMED D22V HIR OFT ATL 3L LT, BRIGHIC O Rn 5 Z &2
MrFcx 5,

X ¢ U 7 H O HTLV-1 BEYSME, 7 A VAR FAHE I Tax 2588107
% E AR ENE T A OFER) & 72 5728, ARNIZEIT 5 HTLV-1 EYsHiia %
FET 22 EILEFICHELWHETH D (46,63), IL-2R a i HTLV-1 EYHIE
ICHEEWICHEEINDI T LTHMLND, SRl RERAEICID
HTLV-1 ¥+ U7 PBMC > 7 /L5 IL-2Ra EiEMEL p65 & HICBHMEe
Mz FET L2 ENTER, — ., 2y br—/LOIER PBMC TiE IL-2Ra .
EMAL p65 & bkt TdH -7 (Figure 16A), ATL i Tl IL-2R o 235
LTBY, VA NVAELRTFOREDN72TH NF-kB OFEMH(ERALNTZ, &
512 IL-2Ra & 1EMA L p65 BathEfifadklt, v A VA EEMBEBER1EH L Z &
NE Z b=, DHMEQ (% + U 7 PBMC W HTLV-1 JEYLHIIE D I % 341
PINCERET D ENARETH 722 &5, HTLV-1 BEREBOBREIC L&
DT ERHIFFEND,

AWFFRICBNTCINETHL ML TEZ L HIC, [ER PBMC /X DHMEQ
X LTI TH Y, v~ 2AET A THH LN eE T/ <. DHMEQ I
HTLV-1 &4 T M ATL M7 % NF-«k B OEFITEMEL A IER &
T2 | ENTHHL NF-« B BAEAIOBEMOOE D THD B2 Hiviz, A5
IZ DHMEQ (22X Y ATL O TF#HOREREES DIZITIRIETIbAEEE 0D 2
L AHIRET S, & 512, DHMEQ OMEhBA 42 Z LIZ XV  ATL £
HTLV-1 % v U 7% U CRRRAICER R DB 2 1Rk C & Ha[getEndH 5 =
b NS,
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BAE BHY UNMERIM®B (CLL) ZX3 5 NF-« B FHEH
D i

BLE K

B oERImE (CLL) 1, B L7/ Y o oRgk (B Hifl) (2L 5 Y
VONRIER T, 50 mA iz D BMEICE < BOKTIRBE IR OK 30 % % A
L0, HARTIEN 2 % EMBOTHRLAMPBETSH S, 1BHEICRET KR T,
RKIEIMFE LOVERETO Y L SEROBMABEE I ADN D, WROBRIZEDY
X9 <. fuludarabine X° 2-chlorodeoxyadenosine (cladribine) O X 972X 7 L A F
RTFa 7B SN e 0 0b b, AIRBEETRVWELETEAR
DT 5, CLL MILDL T EMFRIREIC K S AR 2B L, Friwn
BRI L TIT< 28D CLL OFPREZUET L ETHRELER2->TE TN D,
BUESE DI TV DAL ZBRIER O K5y 13, DNA #ERISOMia r 2 1E0 & L7238
K TH DI, ORI X0 RIIERT %, SIS A LN
WRZEDNDY TR b=V A bk ilanEE s kETHS CLL @
R E LT, ZROHOFEAADHSHIGLWNSEDTH S LIEE 270 (12, 64),

WA, TSR OHERFOMEIH 2 3 % 557 T 2 1R & 3 2 0 TR IE S AT
INTETWD, o FENEEIEEIE ISR 2 RS2 D, BRI
T HEIWERZ B/ RIZE &, ZHMLFEE L OJFHIC X D IBRIRZ & D
LS ERMIL LTS (3, 5).

CLL O LWEEEZBR T 572912 CLL (ZH@Ic s 55 4y 1 5ok 4 i
LML T, EET 55 FICRRORELHB L TITS 2N ETHLEET
5, CLL OEEEFTRITIZEMENH D126 000 53, CLL o i o K%
ELTHADDEF N NF-k B IEHEEZ 2L WH 2 ERHESRL TV
(65), NF-k B %V o EROMERECAIROEESE, 701k, o A /L AR BLFHEIZ 03D
DOLERER T THY | NF-k B {HMHEITHIT AR F— AEEEEL, 7AHR F— R
HIENCBEICER L TWA Z ERbh>TWn5 (7, 66), T72H CLL HIlEIC
BT 5 NF-kB OEFENEMEACIZT A b— 2 AFEEM: 2 FFn US04
EFERDICHSERL TWD Z EDNRBRIND, &IETIE CLL #ifdd> CD40 >
I MniERZFET S CD 40 U A F (CD 40 L) (Zx3 S HUR 2 - 7 bF
e, TaT TV —hA e X —EHWTMFSEIZE YD NF-«B BHL7 A h—
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VAIEMNEE T D AREMER A SN TWD (65, 67, 68), L LE I LIT
NF-k B R ZIEE L NF-k B {2 HET 5 Z & T CLL {REDOH 7= 728
ML 722 ENBEZOLND,

U boiE a2 E 2, ABFIECIEHE NF-« B BLEA] DHMEQ (25, 27) @
CLL fif@lcd7 5 NF-kB BHEMEM. CLL Mild~D7 K F— T AFEBS LW
O, MO b iEA E OO, BEW in vivo TIREEPIME & BhE L
TWD EHRE I TS CD40—NF-k B v 7 T /L OHEREIZOW T, CLL
(Z%f9°% DHNEQ Z M7z 7y FAERERTE O BRIt 21T - 72,
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B2 ERBRMELL Fik

1. RE

DHMEQ &, BERBNRFHE T MR- R L L VR L TuheiZunr,
Fludarabine O JEMERIAHFEY TdH 5 2-fluoroadenine-9- 8 -D-arabinofuranoside
(F-ara-A9) X Sigma L VAL, BANN—F 3 4 EHF—;
Z-Asp-Glu-Val-Asp (DEVD)-FMK [ Calbiochem X ¥ f A L 72, DHMEQ .
Fara-A BL O A=A L b EX =TV A F )L AT 4 F L K(DMSO)
(WAKO) 12 fiE L, -20 CTIRIF L7z, MAGFERZAUET 2BICH W
3-(4,5-dimethylthiazol-2-y1)-2,5 diphenyltetrazolium (MTT) (SIGNA) %, PBS (-) T
5 mg/ml OREEIZHRL, 20 CTHRAFELTZ, 7TAH b= ZAMmHOEIZHW
Hoechst 33342 (Calbiochem) (% PBS (-) ([ZI&fiEL 4 ‘CTHRIFELT,

2. Hitk

supershift EMSA (ZH 7251 NF- k B p50 (C-19) ¥ XK U 7 v —F ik, Hi
NF-k B p65 (C-20) VH XKV 7 a—F HUR, HT NF-« B p52 (C-5) ¥ 7 AE
J 7 a—FHR, B cRel (B-6) ¥V AE /7 n—FLFifRZE L TH RelB
(C-19)T V¥RV 7 v —F LHiikiZ4 T Santa Cruz Biotechnology £ 0 A L7-,

REF R GIEICH W ~RAKRBIUTO LB TH D, Hi cleaved
Caspase-3 (Aspl75) U ¥ xR U 7 a—F /LFiikix, Cell Signaling £V . #t
glyceraldehyde phosphate dehydrogenase (GAPDH) (FL-335) V% X¥K VU 7 a—7
JVPURIL. Santa Cruz Biotechnology X ¥ BEA L 7=,

SR EIEICH W ZRPUERIZLL T DO &8 THh %, fluorescein
isothicyanate (FITC)-labeled ¥ Hi ™ %% IgG HifAlL Santa Cruz Biotechnology
LA LT,

Fas |2 K2 RECE NN L72Pt Fas (CH-11) =7 AE /7 1 —F LHukid,
Medical and Biological Laboratories & Y A L7=,

CD 40 |2 X HRIHEE AN L7z T CD 40 mAb9 ¥~ ZE /7 u—F /b
PUAIL, Immunotech A Coulter Company L VA L7z, Flzar bu— &L
T L7z~ A IgGl IE Dako XV EA LT,
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3. CLL HijE & #ifnns=

BRI AR VRO L 1 R KRB MR NFE AT FEetd L. AR T Bl
R ety A DG AV bl AV
R ZZ T TRy CLL & 7 A, AL OMIRADREL 2 T 72 CLL
BE 8 ANZBOERIZHEH STV =72V, CLL BE (n=15) 8L O A
RT T 4 TEORMIMELEZE (PBMC) 1, £ v 7+ —Ab Kartr MM,
ALY R ERNCE DK FEEEFEZGE TR L T elEniz, ~ XU UL 72
CLL HEZFOKMIM%EZ PBS (1) T 2 fFICHAINL., ThEaSEDE FHEEER B
X Lymphoprep (3f—{bLZ3 Mk 4h) (ICHERE LG yBE (2,000 rpm, 30 47,
Eil) L, PRBOEZERSmZEIL L, PBS(-) T 2 H¥EELE, I bHIZ
Dynal B-cell negative isolation kit (Dynal Biotech) % FH\» B #lifdz &M L7-, O &
77— A hA—=F— (HRXT v T4 v XV ST CDI9 B
L CD5 e lE L B MIEOMEN 95 % LLETHD Z & 2R L
Too ~NY BRI L= DWEF AR T o7 0 7 ORI S FRICEIEL, B Hify
DORFEN 90 % U ETHDHZ LR LIz, 7u—HA FA—F—|Z X 5T
THEA L7 anti-CD19/FITC HifA¥ L OV anti-CD5/PE HifAlL Dako LV EEAL
7o CLL BEBLIOMETAR T T 4 702065607 B fifdix, 56 C T
30 fFE@IL L7z 20 % O4RERMTE % & T RPMI1640 £5H (SIGMA) (2
PiAEWME L LTX=2U > G (100 u/ml) (GIBCO) A LT h~A
(100 2 g/ml) (GIBCO) Z ¥R L7=bDEEFRE L CHW=, filE7 7 2F
IO T T Az AL 37 C.5%C02 A ¥ 2X—F—hTHHE LT,
R DOBAERIFI T B AN I — (127 ¢ — R &4 2w, 54—
A e e G Tl

4. EE R BOFHEE

PR DORZHIRIL, Andrews DD HIEIZ L > TRE L7, 2—5 X 10° fED#H
fa% oK L7z Buffer A [10 mM N-2-hydroxyethylpiperazine-N'-ethanesulphonic
acid (HEPES)-KOH, pH7.9, 10 mM KCI, 1.5 mM MgCl2, 0.5 mM dithiothreitol
(DTT), 0.2 mM phenylmethylsulfonyl fluoride (PMSF)] 200 u 1 (2% LK £ T
5 HE LTcth, AT v 7 AT X DEME 10 BTV, =057 E (15,000 rpm,
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10 ¥, 4 C) Z17o7z, WIZ, RiFZRWIZ%, REWIZKM LTz Buffer C
(20 mM HEPES-KOH, pH7.9, 420 mM NaCl, 1.5 mM MgCl2, 25 % glycerol,
0.5 mM DTT, 0.2 mM PMSF) % 20u1 Mz K ET 20 s Li-th, =050 Bi
(15,000 rpm, 2 43, 4 C) TRV EEZEBINLESY VX I0BE Lz, Zo7
H I DC Protein Assay Kit (Bio-Rad) # MW CER LEBRICHEHA L=, ¥
X7 IE -80 CTHRIFEL T,

5. Electrophoretic mobility shift assay (EMSA)

EMSA THW/Z ZAREAY I X7 L AT NiX Promega L VEA LT, LTI
< ORHN % 7=,
NF-k B; 5-AGTTGAGGGGACTTTCCCAGGC-3'
TR A YV IX 27 L AF K 1 pmol, (y-?P) adenosine 5'-triphosphate (ATP)
(Amersham Biosciences) 0.4 MBq. T4 polynucleotide kinase (Takara) 1 ul % 20 ul
DRTHE L, 37 CT 30 WS T, RIEFEHDT A Y =T %R T2,
Push column (Stratagene) Z VMG L B oz 7 0 —7 OHIEMEEZRIE L7,
s X7 (2ug). 2 X binding buffer [40 mM HEPES-KOH, pH 7.9, 100 mM
KOH, ImM EDTA, 10 % glycerol, 0.2 % Nonidet P-40 (NP-40), 2 mM DTT, 2 mg/ml
BSA Fractin V] 101, 1 mg/ml Poly (dI-dC) * (dI-dC) double strand (Amersham
Biosciences) 2u1 = LC 10 mM PMSF 1 ul1 Z{EE 19ul &L, |ET 54M
g%, P TTL LT R4 Y X7 AT K (15,000—20,000 cpm) 1 u1
ZINAEIRT 30 DEERISZE T T, AT 7B XIKEIEZ 6% KU T 7Y
V7 X R4 V& Running /N> 7 7 — [25 mM Tris, 24.3 mM borate, 1| mM EDTA
(05XTBE)] &y FL, FNADOFY = VIC—EE&DY TV EEAL, 100 V
DEBET 1 FFHEXKEIZ1T o7, IKEI& T#, 80 CT 1 MU L7 V&
WIS, 80 CTA— NI VAT T 7 4 —%fTo7T2, X #7 4/ A1 XAR-5
(Kodak) #fH M L7z,

A== T T oA ZTOHEIE. P TT VL AREHA Y X7 1
FF R ZMADENI, NF-kB 7 2=y NMIHTLHEHUE Qug) ZMZ.
FIRT 30 UGS ETe,
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6. MIIRIEIE T v =41 (MTT Assay %)

MERRER, CLL B AEH AR T 7 4 T b ORM M EEZEKZ 1 X 10°cells/ml
ICHHBLL . 96 7 =L L — | (Costar) ([Z#EFE L (100 u Uwell) . —EED
DHMEQ ##shiL, 37 C. 5 % CO2 T—EHFlA > Fa—F L7z, &I,
MTT R ZS T = /W2 10p1 Tz, 37 CT 4 A ¥ =2X— kL7,
ZD%, AT rEALT LI —/LTHRLE 004 N HCl 247 = /L2 100 ¢ 1
TOMz., EXvT 4 7LD R~V ki ey + 0 RSS2, ~ A
snu7L— K —%— (Bio-Rad) (2L VR 570 nm TWORELZHE L, =
Y hE—=LLE LTI AFIVANLT 352 F (DMSO) UM L 7-MiKo E1FR
Z 100 % & L. BHRE D DHMEQ Z i L 7k Dl EfFR 2 K7z,

7. Immunohistochemistry

PBS (-) C 2 [AI¥EE L7ZMIfRIL . PB S(-) (CFH&# S, Auto smear (Sakura)
S THA RAEY L, AT7A4 K77 A (Matsunami) (2130 572, +431C
AL SE7-1% ., RIET 10 A ¥ ) —)VEE&E{T>7-, IRIC.PBS () T 3 %
X 3 BOWHAE#VIK LIZ%., PBS () T 4pg/ml (ZFR L7 —RPiE 601
ZINZ, 4 CTWGESHET, Hi\ T, PBS(-) T 3 4y X 3 [AIOPEE %
DR L7-%. PBS (-) T 4pg/ml (AN UL REE 60ul 2z, 37 C T
30 MR CRUG &7z, O PBS () T 3 4y X 3 [MOEEE#Y K LT
#%. Perma Fluor Aquaous Mounting Medium (H A% —F—#Aat) Z2HWT
AL, BIEE TITIOLOBREEZY T2, MEITICRAE Lc, B, &
L — Y — A% S Radiance 2000 (Bio-Rad) % I\ TATV, Wi AL E X
Photoshop (ZTiT-> 72,

8. T b— RXDMENT
AR ORIEA T A b — A O HIE. Annexin V-FITC apoptosis detection kit (BD
Biosciences) & H\W\\TiT-> 7, #ifid% PBS (-) THEE., & 51T 1 X Binding Buffer

T % Al % 1 X Binding Buffer 200 u 1 (288 L 7=, %tV > T, Annexin V-FITC
S5ul ZINxEML, S| T 15 SfE LT, £0%, 77— A hA—
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HZ— (AR b F g wF oV oS Ik Wi 21T - 7=,

Hoechst 33342 [T¥:fafk DNA Ef5A L. #ObBEMEE (UV 7o v&—) T
THIET L LHFROENER L, MIABEOEEBABIET LN TED, TR
F—=Y A E o THLND 7 v~ F o OEESLCEOK ki, Mildz 10 M D
Hoechst 33342 THeb 7= (37 C. 1543, HEFT) . PBS () Tk UV 7
A IV — % O T8 BRI ESE (Olympus BXSOF) T2 LT,

9. Real-time Polymerase chain reaction (PCR) (Z & % &=+ R B DT

FEE MR 5 D Total RNA fifittliZ. ISOGEN (NIPPON GENE) %V »T1T
otz MO~ > MZ ISOGEN Z Nz i L <igF1L. =iRIZ 5 E
L7ct&, 1/5vol. @7 mua R/ AaZHOM L <R L, EOooBficdy b
i ( RNA &) Z XL 7=%. F&D 2-propanol % N Z 8RR L. =i
10 [ fikiE U, w050 BEC L D Total RNA OILIE % 157-, 1 54172 Total RNA
1Z.80% =% /) —/TCU A L%, diethyl pyrocarbonate (DEPC) #LEE/KIZ
W LTz, — A8 ¢ DNA OARKIE, Total RNA 1 u g % HiZEMEHZ TagMan Gold
RT-PCR Kit Z T {77257, kit \ZfJJ@® 10 X TagMan RT Buffer 51,
25 mM MgCl2 11 1, deoxy NTPs Mixture 10 1z 1, Random Hexamers 2.5 u 1, RNase
Inhibitor 1 1 {Z DEPC H20 ZfNz 48.75u1 & LIEFIL7-, -5 X2 Multi Script
Reverse Transcriptase (50 U/ u1) 1.25ul ZMZEML72%, V—~1V% 127 T —
ZHWT 25 C, 10 min — 48 “C,30 min — 95°C, 5 min D& 1T78 -7,

7'I A4 ~<—% v MIE T Applied Biosystems L VHEA L, ZDOFEZILILLTD
WY THD,

Bcl-xL; Hs00236329 __ml1 (BCL2L1). c-IAP; Hs00154109__m1 (BIRC3), Bfl-1;
Hs00187845__m1 (BCL2A1). c-FLIP; Hs00153439__m1 (CFLAR)

& 512 Real-time PCR ORAFIFLLT DY ThH D,
cDNA 1 u 1, TagMan Gene Expression Assays 25 u 1 (ZI&EE &K EZ Mz 501 &
L, =~ H% A7 F7—%HT 50 C, 2 min — 95 C, 10 min — (95C,
15sec — 60 “C, 1 min) X 40 cycles O Z1T72 > 7=, fi#HTIE ABI PRISM 7000
sequence detection system (Applied Biosystems) % F\»T41T72 > 72, Real-time PCR
(Z X DB FRBOMATIL, FARFERFFE ERPETRIZH D L Thzzn
7o
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H3H AR

3-1. &t CLL M DOERE NF-k B OEMEIICKIFTT DHMEQ D%hHR

¥IHIZ CLL MIBOE S ) NF- k B OIEMALIZx LT DHMEQ RN ED X H
B E B Z DN ETRD DI, vy 7 ME (EMSA) IZ X0 EFIICEEE
{fELCTW2% NF-«kB @@J%%:pﬂ o, EBRICIT 2ug OBZ NI EEGERHL
72o EMSA 2LV CLL MilaDi%4 > /37 Ti#J172 NF-k B @ DNA #5675
MR DHZ ENHERTE7=, L2L 10ug/ml © DHMEQ T 2, 4, 6 FRREJALHE
L4 W NF-kB @ DNA FA/% MEEFIRTZE 2 A 2 BEFLINIC NF-k B
® DNA fEaTEMHENIZ IZHKT 5 Z 9:75>/Téz%to THEE’J DHMEQ &
WBED = ha—/LTIL, 6 H#F'a‘ﬁﬁ@ LTHZDiEME EIRRRE TR
T /= (Figure 18A), F£7- CLL %Hﬂﬂ@f*'rﬁﬁé’w:%wt LTW5b NF-kB @
RER% A o X7 B BT D -1 supershift EMSA #1772 572, RIBFEMRIKE L
T #2 %% L CIREERIR L LT #15 (cyclophosphamide TiA#) 2 L7-,
ZDORER, WD NF-k B O X7 E1L p50 DREX A ~—& p65/p50
DNT LA —THERINTNDZENRHLNE 22572 (Figure 18B), KIZ
NF- k B @ DNA fEATEMIC 35 DHMEQ DAL 702 15 K
£ TIZOWT EMSA #1772 -7=, 2 X 10° fil> CLL fifid% 10 u g/ml @
DHMEQ T 3 FREMLEE L7 o R Eafifl L, 2ug OBZ VB %
i L EMSA %1772 o7, IRIEOAWIIHrb L THARZLETORIKT
DHMEQ (2L Y NF-kB @ DNA #EATEMENERICIHE S, L2 O/FE
1% 3 FFEILIN E WO WK TR T35 Z & B8 72 > 72 (Figure 18C),

3-2.CLL #fizxt4 5 DHMEQ DOERBAET R F— 2DFHE

CLL #ilaDAfF%2%E 2% ET NF-kB DOEFHTEMEALRN ED L HITKEAT
WD DM ERRETT 5 BE T, CLL Mild (n=15) %2 DHMEQ THLEE LAl tEsE 7
vt A (MTT Assay) #1T72\WVHIlEOAEGFREZF~T-, 1 X 10° HOMIEE 96
7 x/L 7 L— NMIEEE . DHMEQ ZHIEEN 2,5, 10pug/ml L7205 X o2l
24 FFME;#%E L7=, DHMEQ #E Oug/ml O v =/LiZiZay ba—Lt LT
DMSO #Z /% 7=, MTIT Assay DOfi RN OMIPDOEFREZRDTZLE A,
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DHMEQ A 2ug/ml TIX 86.2 £59 %, 5ug/ml TlE 482 £168% * L
T 10p g/ml TiX 443 £163 % L IRERFINTHIILO AEFRIME T T DR
&g o7 (Figure 19A), & 52 DHMEQ % 10ug/ml & L 24 WifElth, 48
IR 1% ORI A R 2 AR IS L CRed 7o, 24 RRE#% OAEFRIT 443 £163 % |
48 FEffE DA FHIL 33.5 £17.4% T, H%F'a‘ﬁ@%};ﬂé: & HITHIBE D AELFR MK
TI D% & 22> 7= (Figure 19B), XIZ. DHMEQ [T EH fflZkt LT 6 AEFER
ZIRTFSEL LI RMBENH DO EMFT H720HIZ CLL #lifia & [k FIE
T MTT Assay #1772 -7, IEHF R MEE (PBMC) (n=5) BXUER L7ZIE
WAM B M@ [PBMC(B)] (n=3) Tr#&L7=, 10 g/ml 48 R OMLERIZIS 0
THAEFHIT 80 % LLER7=4L, PBMC X° PBMC(B) (Zxf9 % DHMEQ D%
BITIZEAERNZ ENRALNE 2572 (Figure 19A & 19B),

NF- k B OEFEINEMA I, BGHIIROAELE, HEIH & B2 00 b0 287D
TR —VAEEEZA LTS EEZ LTS, DHMEQ (2L Y CLL i
® NF-k B OEFINEHACERESTHZETT RNV AZFETELNED
DRt L7z, CLL #fnZ 102 g/ml @ DHMEQ T 24 FRRJMLE L, WIH7 R
—VADIEETH S Annexin V GHEMROEEZ 7 n—H A P A—Z—IT XY
HE L7, DHMEQ ARALHICRIARIC 24 FEE L-Miis a2 ho— e L
oo FRATIZIX #3, #6, #10 (KRIA¥) & #7 (Fuludarabine if %), #11
(cyclophosphamide, vincristine, prednisolone 75¥%) @ 5 ffkZ H\ 7=, Annexin V
BtERIE O EN A & b5 & . DHMEQ MLEE T 45.6 = 7.7 % L HIN-2oim
FANT AR F— A%FHE L T, —J . DHMEQ RO = ks m— /LTl
55 £ 1.2 % THY. Annexin V BGHEMIZOZE LWEEINTEE D v ho T
(Figure 20A ), £7-. PBMC X°> PBMC(B) (22> C1% CLL M & [FARICHRRTT L
=& Z A, DHMEQ ALBL, RALBLZH 5T Annexin V FPEMIAZOZE L
HIMEER® b 7eh>- 7= (Figure 20A ), Hoechst 33342 Y:f4(2 XV . DHMEQ #L
BZ OO OEREE(L A #BIZE LTz, CLL MildTIX7 R h— A THLAD
BoWhfb s n~F roBEMREINZIZT bbb 53, PBMC
PBMC(B) DEDOEREIZITZALDFRD 7> 7= (Figure 20B ), IRIZHEFEE A A
W=D AT — FPEHNTND Z & ZRET 572012, I A—E8 3 3{EME
fb L7z & EMEFHE L 72D cleaved caspase 3 PLiAZ HWCTT AR h— AR H
BRIz, SHicaryta— Ll LTHAN—E 3 DA EX—TT K b—
VADRBRENRM TEXAEIMNEINLEDbETHRHFLEZ, TR =Y ADRYT
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4 7 a3y ha—/uiX, Jurkat fifE% 200 ng/ml @ T Fas HUIRT 3 ERRELEE L
=bO%EHW=, 5ug/ml © DHMEQ T 24 Kff/LEEL7- CLL #Mfjuii=> k
m—/L & il LT cleaved caspase 3 HUATIHME & 72 2238 & 2MZH N L T
Wiz, —Ji, WASR—E 3 e X —T 1 FfjLEE L7-1% DHMEQ L%
1772 > T2 MK Tl cleaved caspase 3 FUR TR CTE 2N he—/L 1
LIZE TR L T2 (Figure 20C ),

PLEDORER)NS DHMEQ (84 U >~ | iiiialc/EA L, MRz
EFSETRF—3 R 2FHET 52 LERmIRmR I,

3-3.DHMEQ (2 LK B3HLT7 R b — R BT OFREBEINFI

DHMEQ T NF-kB OEFIEMLZHAFE L L&, HF L TED L)
REEDEZ D TR b= ARFEEIND O EEET 57292, DHMEQ AL
%O CLL MfEOH T R b= A 517 OB L~V OEb 2T T, # 2, #3,
#6.4 7, #9, #11, #13, #15 (n=8) MEZH, HL7H F—T A0 F DA E LT
NF-kB O Tyt THIEI ST\ D Z & n3#iE ST % Bel-xL, c¢-IAP, c-FLIP
Z LT Bfl-1 &R L. real-time PCR VEIZ XV f#Mr 21770 o7, BIn IO
WV FR 1T Bel-xL; 53.4 +£35.3 % (P<0.01), c-IAP; 93.3 *=7.4 % ( P<0.01), c-FLIP;
28.8 +£33.4 % (P=0.04) = LT Bfl-1;93.3 + % (P<0.01) T -7 (Figure 21),
DHMEQ (2L Y NF-kB OEFIEMHLAZAE T2 Z & T, £O it THlE S
IWTWAHPLT AR b= A5 FORBNIIHI SND Z E R bnERoT,

3-4. DHMEQ (Z X % fludarabine @ in vitro HLIESZR D878

DHMEQ 7% fludarabine DR ZFE DD Z ENTEX D1 E 9 RF LT,
fludarabine IZEGEIE DBIHHIZIB VT CLL OREAZ2LFRIEEROH L 7> T
HITHD (64), FTHHOIZ 51 g/ml DHMEQ HiM, 2 u g/ml F-ara-A HHZ L
THFOALER—Ta D 3 W@ OFETORBEITR ST, #4,#6,#10, #
11, # 14 (n=5) #M{AZ W, MTT assay (22 Y 24 Bffj#& O A7 %2 KD 7=,
ay b =Xt LT 50 % 7R E2HIRE (ICw) #itHE L7z, Fara-A H
JALEE Y DHMEQ & F-ara-A [CX BB x—3 g VAELD F-ara-A @ ICs0
9% L Fara-A BIROEEE 113 £ 53ugml T EX—Ta D
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Yald 5.0 = 5.1ug/ml (P=0.03) &72 Y DHMEQ (2 X HHHFEMNED R S
77o Z®X 9512 DHMEQ % CLL @ fludarabine |Z X 2 HiHa5ES0E % & % f#)
TELTWVWDZENRBINT- (Figure 22A), F72. MTT assay IZ LV EH S
72 DHMEQ @ ICs0 |X 9.6 = 4.0z g/ml T 7=, fludarabine 2B L TiIu <
DINDRENRRINTWNDN | ERFMAEOBEBNFIZEID ZD 1C50 13454 D#H
FHIZE VDR VIEDIEVME L o> T, SEHEH L7z 5 KD ICs0 1%, #4;
132 u g/ml, # 6; 12.4 1 g/ml, # 10; 7.8 w g/ml, # 11; 12.7 u g/ml, # 14; 4.0 u g/ml & 73
0. # 14 USNORIKIT fludarabine (2T TH D AIREMEDN RIE I L72, S HIZ
DHMEQ & F-ara-A ([Z X DFHEZFICE D 7R F— AFEROEHR I )
E O 0fEt L7z, CLL Mz Sug/ml @ DHMEQ R X 2ug/ml @ F-ara-A
T 24 WFREJALEL L, Annexin V MM E 7o —H A A —F—IZXODHIEL
oo ZOFER Annexin V. BEMEMIIEOEIA1Z., DHMEQ HAHALEET 309 =
22 % . F-ara-A HMAFET 199 + 126 % L TlaDa L Exr—3 g AL
BT 533 £ 10.2% (P=0.03) To 7= (Figure 22B), & HIZFDhFITH AR
—+¥ 3 @ cleaved form DOHEANX, Hoechst 33342 et TR S 7= OWr b
R u~vFUOEREL Vo TEEEOEEL) D bR I L7 (Figure 22C &
22D), LI EDOFER S DHMEQ (% fludarabine (2 XV FEEIND TR F— &
ZIDICHBRIELMREROZ LRI N,

3-5.CD40 > 7 F /L F#EH: NF-k B ® DHMEQ 2 k 2 fHEZR

in vivo |81 % CLL HIlOHERF T CD 40 ¥ 7 F VN EE & E 2 57- L
TWNDHEWVWIHRENRH D (65), T2 T CLL fa TR Z > TW\W5 CD40 ¥ 7
JNZ XD FHEMED NF-k B9 5 DHMEQ DB AT LIz #2,#6,#7,#
9, # 13 (n=5) MAZFERICHEMA L7z, 1 X 10° > CLL #ifu% 500 ng/ml DOHL
CD 40 HUAT 37 C. 1 IS &, Bl &EHEE 10w g/ml © DHMEQ T
5 BPRALE Lz 7 Bafiti Lz, $L CD40 iD= he—n e LTT
AV EATN~<yF LT 1gGl Z#HW\ =, EMSA T NF-kB ® DNA #5i&{GME
ERM L. T Y P A= —ICX DR ROBEZHE L7Z L Z A CLL #
fazH CD 40 HUATHILT 52 & T NF-kB @ DNA FEATEMEIT 2245 +
65.0 % (P<0.01) &720 . NF-kB OFENLLNT-, LH UIESEEEI
ZPL CD 40 Fiikick o bue— L LT 2 FlcETFEan
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NF- kB @ DNA fiA&7EMEIX. DHMEQ (2 LV I EESND Z E 0 H B2
L 72 o 7= (Figure 23),
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BAE BE

By o MRIE (CLL) MiliZ381T 5 NE-k B OEFRIEMEIGIZ.NF- < B
DOPLT AR b= RIEEIZINZ, YA DI A O3 IRCHEE D T OREBLAZE L T
CLL $H DI b -> TE Y, NF-k B OEFHTEHALICZE DATE & KIF
LIEREEZF>T0nHb0DEBEX 5D (65), > T, NF-kB ##72° CLL @
IR DA ORERIZ 2 D ATREMEN 8 D & B 2 biLTe, 2hR/) 72 CLL OFi7-721R
Wi L L CINF-k B MR & LTCR FALE I L 2 0 FIERRIEZ R R T D,

AWFFEIZ BT, CLL MifaiZxt3 288l NF-« B FHEH DHMEQ (2 K%
NF- k B OfEFHINEMHELOIIHIT A b — U AFHE AL EA] fuludarabine &
DHMEQ D HfHIC L D2MFEHE I SHIC CD 40 v 7 F A THEINTE
NF- k B OIEMHAL O 2 a3 25 2 &1k v, DHMEQ 2MEME Y > <Mt AL
RO FIERNRRIEL LTHEITH L2008 5 aet LT,

NF-kB 2k 5T7 a4 4Y IX7 AT REHWRICL 5 &, CLL
falZ%f L CiE NF-k B B O OHTIET AR h— T A2 RICHFE Tx 7
MoTeD, 7uaT7 TV —hAf e EX—X CD40 U H Y RIZKT HPURZM -
Te L OBFFERE RS . CLL MIfAOMERFIZIT NF-k B NEETH DH Z & D3Rk
INTWD (65, 67-69), AWFIETH LIV NF-kB {EHEZHET S22 & TR
=Y ZAZFHEETE D EWVIFERIL, NF-« B OEFEAEMELA CLL o4
72 TNDHENH Z EEAMIIRL TS, NF-kB (X757 a4
X VAT RaeHOWToiE &E AR ORISR & O &1L, TR L7
EHNOFEWMNZ LD O LHEZER SN D, DHMEQ (Z L% NF-kB DOFHLEIZRIEEIC
B2 hoZFDEETEETH -7 (Figurel8), —J7, fENICEA S N4
IX7 VAF RIZLD NF-kB OFLEILZ DHMEQ LIZHE7ZR D | B0 /RIkkE
THRAICEZ > TWD, S OITEM~OF Y IX7 LA F ROBAZNRD
[RAEE 27856, AU IX 7 LAF T NF-kB {EHEZE2RICHET L&
IFIEFICEH LWL E b D (69),

AWFFEDOFER NS DHMEQ (2L VW CLL MIle CHEINDI TR F— 2D
AT = AN THBRENE RS 5472, DHMEQ (ZX % NF-kB OFHET
Bcl-xL, c-IAP1, C-FLIP < Bfl-1 D X 9 RHu7 R b —T A5+ ORE MG S
7= (Figure2l), Z®OZ &6, DHMEQ B CHEIND TR h— A LT R
F—=3 2 Z TS NF-k B 1A (NF-« B O T THIEI STV 5)
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BR T OFBIH 2o TWD Z LR Sz, ABFEORRIL, CLL Al
DEZFERD ZHIET 572D ZNEDOHT RN b=V A5 FREETH DL & iR
LTCW5 Morales B LN Cuni 5OME EFJEL TV o72 (70, 71),
DHMEQ X NF-kB v 7V ZHEL CLL MildDOAEGFEE X Z 507 R b—v
2WEME Ty 7 L, TRE—=YADAA vF 20 EZRDOVICT R F—
AFEMEEAICL TS EEZBND,

X BITARHIZE TS B L= kG 13, DHMEQ 7% CLL OiRIFEICELELREAITH D
o xR L TWD, CLL MladDE 178 NF-k B OfEME(LITH L T,
NF- k B IZ%t9"% DHMEQ Dl zhRICITE NN H U Z DHFEITZEETH
% (Figure 18), & H|Z CLL MifiZxf9 %5 DHMEQ LEET, [IF 24—48 FFfH]
DUNIZT R b=V A &EHE T 5 Z LR TE 7= (Figure 20), (L FRIEANC K DI
IRIEOF )b 5T A RIOEBRICHW-2TORER O CLL Midicxt LT,
DHMEQ (% NF-« B {EMZ4 7 2ICHE L THRAFRZIK T &7 (Figure
19), £72. DHMEQ ®=—7 otk —> L L CTIEF M3 2 2N T
ENERNWZ ENRBT NS, FRERIEFRMMFEZERSZOFEZERNO R L
72 B #ifdlx DHMEQ ZLBixf L CHfMETHY . TR M= RZ& T2 &3k
2o 7= (Figure 19 & 20), [EFHIINA DHMEQ (ZiftETH S L) Z L1, &#E
BRIRIRIE L L CRWER A B 21256, TORMEIIRERERRA L N ThD &
B2 5D,

CLL D AELFIZ S\ T, DHMEQ & fuludarabine |2 & A AHFEGN R 2 Mt L
72. DHMEQ !X CLL HifIZ%}3 % fuludarabine DI A MR X723, 2
5 2 FEOEF ORI LIEREOETH L EEx D, T77b
H DHMEQ 2 X AFHZEIL NF-kB OEB{TOMEL NF-kB O T CHIfE S
NTWLIMT AR F— RABEFOEBIAMGENZ L >T, TR M= R ZFHFLEL T
WD RBEMENRIZ S CE Y, — 5T fuludarabine (X DNA <° RNA DA [LEH
FIZLVZOERAEZRBEL DL THD (72), CLL HIRIZ/DZURIEIRREIC
b5T2®, RNA GRLES S > X7 BORE%Z#HH T 25 fuludarabine O
BHEERILRIEMICH D CLL MIRE R ST H7-D0OEEIERKF TH 5
(73),

DHMEQ (2% % NF-«kB OFAZE L, CLL #MidiZxf9 % fuludarabine DZHHE% |
FEIZ in vivo IZBWTHRT 5 & Bbhd, CLL fMiluAHEH LW EEDLY O
CD 40 U H Y RZERILTWDHIER T MESCER B Mk vFEIng

68



CD 40 > 7 F Vi3 NF-k B OIEMHZ S HIZ&E®, CLL HIfDOAEfFE2 X 2 T\ D
EEZXBHTWD (65,71), CLL MfdiE invivo T CD40 ¥ 7 F /W X 0 &AL
M Z 5 Z & T fuludarabine IZHitPEE 720 . 7 AR M= AFHERIHI ST L
FHOLHEINTND, 2D CDA0 7 F N LD TR b— AFEEIH] D A
=X AE, FIZ Tk B M#&ite NF-k B DO 7 IMREREOIEMELIC L 5 b
DT b, CD40 (25D NF-kB OEMEIE 1k« B OMEIZ L 0 NER T~ &
REE &L, Hilole X2 VXV EDOERRIIHEEE L2, 16> T mRNA OB
Kl C# Z % fuludarabine |2 X 2 % X7 B OAKMEEIL, CD 40 I2 X5
NF- k B OEHACICITE L RIEFZ2W0IET TH D (73), AMFFET CLL ffaic
%L C DHMEQ (% CD 40 > 7} /WL FEsihT< b NF-kB OiFEMAL
ZRETSZZEE2H 52 L7 (Figure 23), L7228 > T DHMEQ (%
fuludarabine /B L HAGDOETHE S Z & TEIVAMERE E2HATH 5 &
EZbhD,

AWFFEIZBNTCINETHLMNILTEZ L DT, NF-kB OEFIIEMEL
X, BPEY o WER MR N BT LT T 72 0Ic 7 < Tt e b e Wy 1 iU
DFETH->72, DHMEQ TEDIEFEM NF-k B OIFMLEZHEFET 5 Z & T,
BrEY VM AIMFEMIEICR LT AR b=V A EFE XD, BEY v
ARPEAMIE ORI RISH NS Z L2/ 5, 5T in vitro DR T
DHMEQ (2 X5 NF-kB OBE% L, fuludarabine DR ZIMIEDH Z LN T
X7, in vivo IZBWTIE CD 40 7 itk d NF-kB OiEMHLIC LD
fuludarabine DOZNENT 1 v 7 SN TWD I TWAA[REMINE 2 H 31D M3,
DHMEQ & fuludarabine DOFFHIZ &V i O RpE 2 564 T & 2 WIREME DS R S
iz, IEFHMIICK L TEENIZEAEA LN EWV D AT, DHMEQ [1&
NIZHH NF- kB [HEAIOBEM OO L S TH D Z L NBak S, Frid LK
e, BRI Lt A2 23T 2 K< Ff> DHMEQ (2L Y, CLL @
FHRORE RWENIIND EEZD,
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FEH5E ATUFUY UNE HL) IZX9 5 NF-« B [HEA
D it

BLE K

Hodgkin U >/~ EIZFCK T I < — xR BMEE TH U | OAETHAAEIT
DI NEODEMEY RED 10020 % HEHDH, L, AYF U oNE
(HL) (3RS & i3 % L IEF BN > e E BT 5, T7ob bl
#CdH %5 Hodgkin-Reed-Sternberg (H-RS) FMIIZEII KD 1-2% ZEHD D
ST ER, EBEOIEEALITEFO T MM, EMI, WM, ek
HHEL 2 £ O SOENEIR AL 5 72 5, H-RS AT = 2/ 20 W SR AE LR &
BEHACEE L, FE, REBD . FIRERIE S AE, S R & o7 HL IR
PER A EE T D, ZOFiEIT H-RS HMifa & JE P OR B & OR o A/ER
[Z R DR 7 A DA UREE ST DOEAICL DR SN DM R
BRIZX OB SN TEZ (74),

HL OALZERIEC S BFRIEO R L2 X 0 | 1960 R E TOEWVWHE 5% TH
STAETFRN 80 % LA EICETUE LT, “IRREDORAE, FHIAE .0
NBAT T 70 AL FIRIE DN RIK CTA U 5 B L PR IEm M & 72 > T L £ > 7 HL
DTHEZLEL TP T EN HL OIRFEICBWTWELEINTLHRETH D
(16), el BRI O AAFPBISEIZ )3 D 05+ A AN T 5 J A R
BN TE T, o FERET, SIS UEIRENITIER L2 IR
flzB T 2B Z /NRIZE ED DL HETH D (28), 77 FAERIRIEIZZ ALY
PVENOIRGIMEE R T 5 72D OFi 7 70 HIHEREE & 720 9 D AlgetE &2 fild T
W5, ABFETIL, HL O FAERIRIE AN 5 Z L 2 HRUIZ, HL O4EFL
KA D FHRBE O L, T O FHMs 2 1) & 3 2 R By [ E A O # A
AT o7,

H-RS MO HRIZOW TR T £ THMZREEIG O TWiRho T, It
725 H-RS IR ETIC L D UNFEE T, BikE L THo&ED HRS
MRESL ZENTERDPSTENLTH D, EFES AT TIEORERIC X
D —oDMIEERY LTI+ 25Z EMNAHEL 720 H-RS MIdIXZ DK
95 % MHRFL B MR FED 25 T MICHRT 22 LR 6N ER>TNND
(75, 76),
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H-RS I EEAIIZAFIE L, HL OJREZ T 5% %Mé%é:u\o%ﬁﬁﬁx
OHEMEIX, 1990 FARHTFE TITHMETIZ /2 > 72, 1996 4, Bargou HIC
NF- k B O#ERAITEML2S H-RS M@ 555 7 CH D (HL DJife

L9 %, | EOHEROHE, S THEEOMN GO HL JEFTE ;F%%“éfi
RN BRI A TE 2 (77, 78),

NF- k B 12V > /EROBERECAIIL DT, /30 7 A /L A EAR 7R Bl
WO LB FTh 5, NF-«B 239 2 8= F#EIZIX GM-CSF, IL-6, IL-8,
IL-2R, ICAM, E-Selectin, VCAM-1, IFN-y DIE)> c-myc, p53 72 EMEF., Z
BT HL OIRRBICEZER DD 28T 50 L LThHESN TS
F 72 iit, Hintz 513 H-RS M3V T cyclin D2, Bfl-1/A1, c-inhibitor of
apoptosis (c-IAP), tumor necrosis factor receptor associated factor 1 (TRAF 1), Bcl-xL,
CD86,CD40 78 NF-kB IZX VA ENTND Z & ZHmE L TWD (79),

HL Ci&, Miazm CiEEI¥ I LT 2% CD30 — TRAF — NF- k B inducing
kinase (NIK) — Ik B kinase (IKK) — IkBa #&¥%Z /L C NF-kB ZiEM(b
LTW5%, H-RS #BI0Z DMK T Ik Ba DOZER (C KO KE) 3t
HanizZ&nb, 1kBa OERIZED NF-«kB OEREIEMELE V5 HL
DIFREZHIAT HMENH D (80-84), L L Ik Ba DOZEFEIL HL D KERD
JEFITIEFRTHY , ZRIT M THRESNDIERF THLZ EAMESL T
%, CD30 X H-RS fAEDIXIE 100 % [ZEFIFEELL CTWHEER S 1-& L TR
HMINTWD, lH CD30 (X CD30 U REDEAIZEY NF-kB OfEME
b U CHIRREEIECHT T AR b — 3 RIEPEIZBE S L T\Wb, L2rL Horie H D
WEICL Y, H-RS MliZBWCREFEBL L7 CD 30 1LH bL&H LEZEE(L
L. TRAF Z#&#)E L T NF-«kB MNEMLICE R ETEHELT 5, 2E0 U A
¥ RIFKFRIIZ NF-k B ZHEAICTEEIL L TWD Z & &R LT > T
%, H-RS HIZEB T 2IEFEA 7 NF-k B OIEMA L, MIEEGECY A R A
VORBUIELE SO THBETHLZ L EHEIN TS, H-RS M TOD NF-«B
DEFHTEEALE T T ) A NVART X — TR NVTERERE R A A % K<
CD 30A (CD30 T24) R IkBa® KIF > bR HT 4 TIROEANIZ LY
TP HZ LT, T H-RS M CEEMENRE SN IL-13 OEAFCT A
N AOFEEEZE T ENFEINTND, 2O &iE, CD 30 EEFI
IC Lo THLEINTWD NF-k B DIEFEMED . H-RS a7 Re oA
SRMEEHIILOMEFFIC L > THEETH Y  HL OIREDE Y T O E 720 5 5
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ZENEZLND (59),

UL, BEGHIIEIZIS 1T D NF-k B OIEMAL & ALFREMNM: & OFMRIAHE S
NTCUW% (85), topoisomerase (AN AEFFIZ & > THEARR K CTEE4 72 DNA
metabolism (2 & > THR$O THEHE LR ThH 5, topoisomerase | DNA D L Uil
ZREHET OBEE T 1A T MDMFET S, topoisomerase I HITHAFIZ & > T
HETHDHDIZK LT topoisomerase I B [TEBUIME L 72 bR TH D, OF
Y topoisomerase I (X DNA D KD 5 H—AKO I A Y)W Lia Uiz fif{H
L. topoisomerase II |3 A L & U)K L CTEHOME A ZMIE L T\ 5, {b575E
CEMR SN TS CTP-11 O e KRR PED TH 5 SN-38 |3
topoisomerase I I DHEHITH 5 DIZxt LT, etoposide % topoisomerase IT
DILEAITH D, MEEHMALZ topoisomerase FHLEA|ITULELT 5 Z & T, IKK #%
AL CoO—@mkEo BEMROT RN —v AFLELHET D NF-«B OIF
MALZFETE L Z Lp@mESNLTVD (19),

IKK CTUVBEENAVWESICHM T L7 Tk BaZBRIK 32 &L 36 FOD
Ser — Ala &H#i) 277 ) VA NVANRY B —|THAAHMIIAIZE A LT SN-38
THEE L, —\PEICHEEIN T %5 NF-kB OIFMHELEZLET 5 Z LT, HifiE
BARMEZ IR CE 5 Z LR LT > TS (20), H L H-RS Mz T
topoisomerase FHEAIT NF-k B OIFMALZFHET 5 Z &N TE UL, Hiollik
I’ NF-«kB & HL OWBEROEN D &2 LR HfFIND,
topoisomerase FAEH|Z HW =2 E T, NF-k B OEFIEMHLZ > TV 54
faz HWIZEILZNE T2 bR 272 NF-« B OEFIEEOL LD
H-RS Mifd, FFiZ 1k Ba DEEAZHFT %5 H-RS ML T topoisomerase PHFEFA%
HAWTHGETT 2 0ERH D,

RFIOBEEFIEDRFIZEDHDERTTETLS D [k BaZ /"7 HIZ, # o
7EE LTOMEEZL> TS, IkBaDERLIER I1kBa ¥ /"7 EDKE
IZE Y IKK 20T 53 7T VnERK 2 flEcE 3, BAlEoRE s LT
NF- kB OEFHEEDREZ > TVDHDEB X HIL TV (80-84), -,
topoisomerase FAEHIZ LD NF-k B OFEIX IKK 2107 5 2 7 F/VRERK
RIS TVD EHE S TND (19, 86), NP R 1kBa DEREHT D
H-RS #fiffdtk% topoisomerase PHEH|CTHMLEEL T NF-«k B iEMHEEHES 52
LiIFTERVIENEZ LD,

LB E 2 ARFRIZBN T, EF TeBaZXKKT 5 H-RS MK T
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T2 < IEH Ik BaZ AT %5 H-RS HIRFROMEIZ-DOUVT,  topoisomerase [H
FHHNZ LD IKK RBREOIEMLIZHED NF-kB OFEEZRAZ, S 61T,

DHMEQ (2 X% HL (X7 20 FEMBEELZGIFICE S, EFENRH 50X
topoisomerase FHEANIZ LV —@MHEICFHFEHE N T % NF-« B OJEMH{ED
DHMEQ (Z X 5[HEZ R %A | NF-k B (26T 2458, NF-« B BLEEM. &
VX MIEASOT R b=V AFFE R I K AFM A TR ) T LISV LT,
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B2 EBRMEL G

1. RE

DHMEQ (%, BERZNRFH T MR R L L VR L Tuhei2unr,
7 AR—F 3 A & B X —; Z-Asp-Glu-Val-Asp (DEVD)-FMK , 7 A/3—F 8 A
bt v % —; ZIle-Glu-Thr-Asp (IETD)-FMK B L OB AN —F 9 A b B F —;
Z-Leu-Glu (OMe)-His-Asp (OMe) (LEHD)-FMK |34 C Calbiochem & Y i A L7z,
DHMEQ BLUOH ANR—F A L b EX— TP AFILANLT % K (DMSO)
(WAKO) 12 fiE L, -20 CTIRIF L7z, MAGFERZAUET 2BICH W
3-(4,5-dimethylthiazol-2-y1)-2,5 diphenyltetrazolium (MTT) (SIGNA) |, PBS (-) T
5 mg/ml OREEIZHRL, 20 CTHRAFELTZ, 7R b—Y ZAMmHOEIZHW
Hoechst 33342 (Calbiochem) (% PBS (-) (Zi&fiE L. 4 CTHRIFE L7z, MIEOREY
tBIZ W72 TO-PRO-3 Iodide 1Z7Fa v X vEEAL, -20 CTHRAE LT,
topoisomerase LA camptothecin-11 DIGFMAUREHEEY) SN-38 1L Yakult LV
R L T 72720 7=, Daunorubicin 33 KT etoposide 1% SIGMA L YA L7z,
9T D topoisomerase PHLEFHIIL DMSO TIAEfE L. SN-38 (X -80 C TZDfh
X 20 C TR LT,

2. HUiK

VITAZ LTy T 2 TERHREH NP EIEIA W e —REURIZEL T O &
BYTHD, HL NF-kB p50 (C-19) YXHR U 7z —FAFUK, Hi NF-kB p65
(F-6) ~TUAE/ 7a—F PR, Hi 1kBB (S20) V¥ XKRI 7 a—F bt
K, H1 IKK /B (H-470) V¥RV 7 m—F AHuK, Hi Bel-xL (H-62) 7 HF
ARY 7 v —F LR, L FLICE inhibitory protein, long and short isoform (FLIPS/L)
(H202) 7% XK YU 27 v —F LH K., $H Glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) (FL-335) 7 #% XA VU 27 o —JF k% L TH
o tubulin (TU-02) ~ 7 A immunoglobulin M (IgM) & / 7 1 —F L HiikiT 4T
Santa Cruz Biotechnology X VWA L7z, {HEMEAL NF-k B p65 it TE %4t
NF- k B p65 ¥ 7 A€ / 7 = —F LKL, Chemicon International J VA L7z,
PL phosphoserine (clonel6B4) ~ 7 A€ / 7 1n—7F /L IgM Hif&lE Biomol LV
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HEA LTz,

TRV ALZORKERINT D728 caspase-3/CPP32 ~ 7 A& /
7 v —FLHURIEL BD Biociences & V. $U cleaved caspase-8 (Asp384) 7 HF R
U7 va—F ik LBt caspase-9 (Human Specific) 7 H ¥R U 7 v —F /LHiKix
Cell Signaling Technology J Vg A L7z,

VITAZ Ty T 4 TEICAVE RPEEUTO LB TH D,
Alkaline Phosphatase Conjugate $1~ 7 A innumoglobulin G (IgG) (H+L) #iiAis L
Y Alkaline Phosphatase Conjugate $L7 %% 1gG (Fc) HLikiZ7 m 2 77 (Promega)
& U | Alkaline Phosphatase Conjugate L~ 7 A IgM $i{K % Santa Cruz
Biotechnology £ VA L7z,

W EIEIZH O ZRGURIZLL T D LB Y Th 5, fluorescein
isothicyanate (FITC)-labeled ¥ =H17 ¥ 1gG HifAF LY FITC-labeled ¥ ¥4t
~ 7 A IgG PuiRlX Santa Cruz Biotechnology £ Y HEA L7z,

supershift EMSA (ZHW7=HT NF-B p50 (C-19) ¥ XKV 7 v —F Fk, il
NF-B p65 (C-20) 7 H ¥4 VU 7 m—F A4k, i NF-Bp52 (C-5) vV AE /7
B —F PR, Bl c-Rel (B-6) ¥ AE /7 u—F/LFi{kZ L THL RelB (C-19)
Y XRY 7 v —F hifRIZ 4T Santa Cruz Biotechnology X ¥ A L 7=,

FELBRIEICHE ] L72B 1k BB (S-20) VHFAHR Y 7 v —F A HifkiX Santa
Cruz Biotechnology X VA L7=,

in vitro Kinase Assay (Zff [ L7-#T IKK a (clone B78-1) ~ 7 A%E /7 u—}
JVHLRIL BD Biosciences & VA L7z,

3. MUIEER & MR

4 FEHHO H-RS ML (B cell; L428, KMH2, T cell; L540, HDLM2) % German
Collection of Microorganisms and Cell Cultures (Germany) X VWA L7=, 56 C T
30 4L L7246 0% (B cell; 10 %, T cell; 20 %) % & &> RPMI1640
e (SIGMA) (IZHiEME & L TX=+VU > G (100 w/ml) (GIBCO) & A R L
<A 22 (100 p g/ml) (GIBCO) ZWMULT2b DEFERKR E L THW, fifd
X7 T7AF 7 ROEERT7 A az AL, 37 C. 5%C02 A FaX—H—
FCEEE Uie, MIARROMEARIT 15 4 205 1560 9 OFIA CHIIRTRIER 2 3 L
BRI Z 8538 LT, MO BRRFIT AN — (HE7 ¢ — /0 FERK
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2t AW, T4 —7 7)== fTo T,

4. MEHEFET v A (MTIT Assay %)

Az 5 X 10° cells/ml ([T L, 96 7 = /L7 L — | (Costar) ([ZH5FE L
(100 p well) . FFEOPED DHMEQ Z¥siL. 37 °C. 5 % CO2 T—iEHFiH]
A FaX—]F Lz, WRIZ, MIT @R&ZS5 T =W 10pl 32002, 37 CT 4
KFfl A o FaX—hKLTo, £0%, 4 V7 EALT La— L THMRLTE 0.04 N
HCl 2487 /W2 1001 oMz, BEXoT 4 o 72X R~ oibise -+
SRS ET%, v(4 7 e L— KU —%— (Bio-Rad) IZX VK 570 nm
THRHEEZRE LT, 2> ba— Lt LTI AFNLANLT 52 K (DMSO) %
WML OALFHEEZ 100 % & L, SFEREO DHMEQ Z N L 7-KFdDHH
R Ef7 % R Tz,

5, Y2 RE VT uvwT 4 vk

[EUY L7/ % PBS (-) T 2 FEVEH L7, Cell Lysis /3> 77— [10 mM
Tris-HCI1 (pH 7.4), 1 % sodium dodecylsulphate (SDS), 1mM sodinu orthovanadate
(V), 0.1 mM sodium molybdate, ImM phenylmethylsulfonyl fluoride (PMSF)] % /Il
ZEXyT 4 K VAR, 100 CCT 5 B L=, RIZARLT v 7 R
SRV LEML, 5N oMaiRERZ 15,000 rpm, 10 43 [H OOy B
ZATW R ZEINT 2 2 & TREWZ Y BRWctk, 2 o7 EHREZ DC
Protein Assay Kit (Bio-Rad) THIE L7z, # "7 EEKIL -80 CTHRAF LT,
—TERDH /3T EIT 5 X SDS-PAGE Sample /N> 7 7 — [0.31 M Tris-HCI, pH
6.8, 10 % (w/v) sodium dodecylsulphate (SDS), 35 % (v/v) glycerol, 0.025 % (w/v)
bromophenol blue, 25 % 2-mercaptoethanol] % 1 X (2724 X 9124, 100 CT
5 AL SDS-RVU T 7 VT I R VESKIKE) (SDS-PAGE) O 7V
L L7,

AT TRESKEEIZRY 77 YV vT7T 2 K7y (57 =2) & Running 7N v
77— (25 mM Tris, 192 mM glycine, 0.1 % SDS) %%t~ hL., 7L DOKE T )L
ICHBE LT 7V EEAL, 1525 mA OEER CEXKE Z1To72, Ak
MTNOFEE ETHBEN LI L ZATHKREIZKE T L, ZLZ2H0 4 LERE N
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v 77— (125 mM Tris, 960 mM glycine, 20 % A X / —)V) (2R LTz, A X /) —
NRICEEGE Ry 77— ([Zi@ LRV =57l K (PVDF) A7 L
¥ (Bio-Rad) £ 7NV &2 EI RIS T unyT 4 7HE (HR=A F—) Ty
ML, 180 mA DEBEFRT 2 B NVFDE I EE AT L AT LT,
IRBHRDA LT L ATBMAKT 3 Bleo72%, 5 % (wiv) AFXF LIV (F
Fl) %&te TBST /X 77— (20 mM Tris-HCI, pH 7.5, 137 mM NaCl, 0.1 %
Tween 20) ([Z X VEET 2 FKFREHREZ L, “ny X 7 &21To7, —RbukE L
TU VB EHWAEEIE 72 vy X2 7121F 5 % (w/v) Bovine serum
albumin (BSA) (SIGMA)%Z &dp TBST Ny 77 —ZH\We, 70 v ¥ 7 %475
AT LA 7Tay XNy 77— THIRLTE 192 pg/ml O—RHUAE
L 4 CT—MSESHT-, $WTTBST Ny 77— TI10 HEIEE LR S
DYz 3 [\l IR L7z, &IZ, TBST Ny 77— THRL T KPR E A
Y7L EERT 1 RRESOG &, TBST /Ny 77— T 10 pRiEE L
RN D OVEEE 3 B IR L7z, K% Tween 20 & £\ TBS Ny 7 7
— T 2 [#], EHAKT 1 BV AL, Western Blue (Promega) (2 & ¥ K&
ZITo77,

6. Immunohistochemistry

PBS (-) T 2 [AI¥EiE L7-#/faiL . PBS (1) (CF S, Auto smear (Sakura)
S THA RAEY L, AT7A4 K77 A (Matsunami) (2130 572, +431C
AL S H 7k, |IET 10 A X ) — vEiF A~ VEEE{ToTE, K
IZ. PBS(-) T 3 43 X3 FOWHZ#EV KL%, PBS () T 4ug/ml ITHR
Lic—Wiiik 60pl Mz, 4 CT—Bue S, H LWLV T PBS(-) T 3 4
X 3 [HOWEE#EY I L7=%. PBS (-) T 4ug/ml (AR L 7= RPUE 6011
Mz, 37 C T 30 HfREFT CRIG S 72, OV PBS (1) T 3 43 X 3 [HD
Veifr 2 4 0 I L7-%. Perma Fluor Aquaous Mounting Medium (H AR % —J—Fk
L&) ZHOCTEA L, B8 F TIIHE0RAER ), WRETICRTT
L7z, B0, HES L — —FAMEE Radiance 2000 (Bio-Rad) % VN THTW,
E{RALER L Photoshop (2 CT{To 7z,
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7. BEE R BOFEE

AP ORI IL. Andrews D FIEIZ L > TR L=, 5 X 10° HOHAR
% JK# L 7= Buffer A [10 mM N-2-hydroxyethylpiperazine-N'-ethanesulphonic
acid (HEPES)-KOH, pH7.9, 10 mM KCI, 1.5 mM MgCl2, 0.5 mM dithiothreitol (DTT),
0.2 mM phenylmethylsulfonyl fluoride (PMSF)] 200 u1 |28 LK T 5 2 hkiE
L7z#., AT 7 AT 10 BREHEF L, &=.0508E (15,000 rpm, 10 ), 4 C)
AT o7, WIT, BEZRWIEH%, REWIZKAG L. Buffer C 20 mM
HEPES-KOH, pH 7.9, 420 mM NaCl, 1.5 mM MgCl2, 25 % glycerol, 0.5 mM DTT,
0.2 mM PMSF) % 20u1 JizoK EC 20 ZpfiE L%, w008 (15,000 rpm,
245, 4 C) #7R W EFELAZRIL LY VN0 B & Uiz, ¥ _ 7 HREX
DC Protein Assay Kit (Bio-Rad) # W CER& LERIZHEA L7z, ¥ T EIX
-80 CTHRIELT=,

8. Electrophoretic mobility shift assay (EMSA)

EMSA THW/= ZAREAY I X7 L AT NiX Promega L VEA LT, LTI
Z OIS % R T,
NF-k B :5-AGTTGAGGGGACTTTCCCAGGC-3'
Oct-1  :5-TGTCGAATGCAAATCACTAGAA-3'
TAREAV X7 LAF K 1 pmol. (v -?P) adenosine 5'-triphosphate (ATP)
(Amersham Biosciences) 0.4 M Bq. T4 polynucleotide kinase (Takara) 1 u1 % 20 u1
DR THML, 37 CT 30 WSz, RIEHROT A Y b—T %R 729,
Push column (Stratagene) Z VMG L | B o7z 7 0 —7 OHIEMEEZRIE L7,
K% X7 (21 g). 2 X binding buffer (40 mM HEPES-KOH, pH 7.9, 100 mM
KOH, 1 mM EDTA, 10 % glycerol, 0.2 % Nonidet P-40 (NP-40), 2 mM DTT, 2 mg/ml
BSA Fractin V) 101, 1 mg/ml Poly (dI-dC) * (dI-dC) double strand (Amersham
Biosciences) 21 = LC 10mMPMSF 1 1 Z{B¥ 19u1 & L, =|IET 500k
E%, P TT7L L7 R4 Y X7 AT K (15,000—20,000 cpm) 1 u1 %
MMZRIET 30 SFEA RIS EIT-T2, AT 7 RIEKIKENRE I 7 LikE 21772 -
72 6% RNV 7 27 VAT I RF/NE Running /N> 77— [25 mM Tris, 24.3 mM
borate, | mM EDTA (0.5 X TBE)] #tv hL, ZVOE T 2 /VZ—EEDH 7
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JVEIEAL, 100V OEEET 1 FrHESKEI 21T > 7o, IKEIE T4, 80 CT
1 B ES NV RS, 80 CTA— NI VAT T 7 40— %4757, X7
+£ /LT XAR-5 (Kodak) % L7=,

A==V T NT oA ZT25EIE, P TIWV LI ZRKEHA ) IX 7 b
AF REMZDHHNC, NF-kB V7 2=v hOKHK Qug) 2Nz, KIET
30 rpUs EH T,

9. in vitro Kinase Assay

5.0—5.7 X10° fH DA% 37 C. 5% CO2 A ¥ ¥ aX—HF —FT—HuEE L,
100 ng/ml &72% X 512 SN-38 Z 1z —ERFME R 2T 7=, Mgz By L
cold PBS (-) T 2 [B[¥EH L7=1%. TNT buffer (20 mM Tris-HCI pH 7.5, 200 mM
NaCl, 1 % Triton X-100, 0.5 mM PMSF, 1 mg/ml leupeptin, 1 mg/ml aprotinin,
100 M , 20 mM f -glycerophosphate) 500 u 1 |28 S 72, B 7 — X —%ff
4 CT 30 HrffssfEEf S 7%, @008 (15,000 rpm, 10 min, 4 C) %17
72N B Z BN L7z, TNT buffer THEH L 72 Protein G-Sepharose (7~ 3/ ¥ A
NAFH AT R) 2 50l MAHBRT —Z =2 4 CT 30 4 HEsE
RS, = OB (5,000 rpm, 1 min, 4 °C) 217720 EiEABIN L, 25ug
DOPt IKK a (clone B78-1) Hufkzinz, 4 CT 2 KMisfEEM S, KIC
TNT buffer TP L 7= Protein G-Sepharose % 20ul M FHO 4 CT 1 K
LR SE 70, w0 HE (5,000 rpm, 1 min, 4 C) #1722V EIEZREL
Protein G-Sepharose %2 1 ml @ TNT buffer T 3 [A], 1 ml @ Kinase buffer
(20 mM HEPES pH 7.5, 10 mM MgCl2, 50 mM NaCl, 100 u M Na3O4, 20 mM
B -glycerophosphate, 2 mM DTT, 20 u M ATP)C 1 [A[#:#% L. Protein G-Sepharose
%Z 30u1 @ Kinase buffer |2 72, 9l &#%HtX IkBa full length protein
(amino acids; 1-317) (Santa Cruz) lug BELW [y-2P] ATP 0.5ul (—5uCi) %
MAENyT 4 7 TRM LR, 30 CT 30 sHXcsEZ, 5 X
SDS-PAGE Sample buffer Z 181 X 5 4rff#&# L SDS-PAGE O 7L
& L72, 12 % SDS-PAGE 7 /VIC CERIKE 1170 > Tcte, TV i S E4—
NTUATTT 4 —'ATIR T,
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10. FREIh Ik

Az B L cold PBS (-) T 2 [P L7-#. TNE buffer (10 mM Tris-HCI
pH 7.8, 150 mM NaCl, 1 % Nonidet P-40, ] mM EDTA) 500 1 (8w = ¥7-, v
— X =%\ 4 CT 30 srfM#EsENEM S 72%., .08 (15,000 rpm, 15 min,
4 C) #1172\ B ZFEUL L7, TNE buffer T¥E#H L 7= Protein G-Sepharose
(TwVxy bNNAFH AT )% 50u]l MAFHOrT —X—%f{f 4 CT
30 JrRHRENEf ST, =078 (5,000 rpm, 1 min, 4 C) #1772\ B %A
L., S5pg @t Ik BR(S-20) Hufkzhnx, 4 CT 2 FffdnfiEfnsH 7,
WIZ TNE buffer CT¥i§ L 7= Protein G-Sepharose % 20 u1 MZHWN 4 CT 1
R RS EVR AN S8 72, 3@ 040 B (5,000 rpm, 1 min, 4 °C) #4772V EIE&#FREL
Protein G-Sepharose % 1 ml ¢ TNE buffer C 5 [AIJE{5 L. Protein G-Sepharose
Z 20u1 @ 5 X SDS-PAGE Sample buffer (%% St 5 4y Wb L.
SDS-PAGE OH > 7w & Lz,

11. 7R h—3 R L caspase DIEMEILIERE D HEHT

AR ORIEA T R b — A O HIE. Annexin V-FITC apoptosis detection kit (BD
Biosciences) % V" CiT~7-, #Hld% PBS (-) THIF. S 5T Annexin V-FITC
apoptosis detection kit f1/&¢ 1 X Binding Buffer THE§#%. Mild% 1 X Binding
Buffer 200 u1 28 L7-, %tV T, Annexin V-FITC 5ul #NxIEf L. =ik
REATC 15 ERE Lz, £Dthk, 7a—A hA—F— (HAXT hv T4
vV RS X Y T A T o 7,

Hoechst 33342 [3Yfafk DNA Ef5A L, HOBBEMEE (UV 7 4 L% —) T T
BRTHLEHFOAORNEZFR L, MREOREZBETLIZENTES, THE
— VR Lo THLND 7 v~ F L OEESCEOW ki, Mldz 10uM O
Hoechst 33342 TYeb7=1% (37 °C. 15431, W5FT) . PBS (-) TWiE#k UV 7
A IVH — % T8 OEBRSEE (Olympus BXS0F) THIZE LT-,

THRBM=V R 2L o THBND caspase DIEMALREE DOMEMNT I, caspase OD4FF
BYURIZ LDV =R E Ty T 4 7ikE | caspase DA e EX—E Nz
MTT Assay JEIC K D HFTL72, 5 X 10° cells/ml (ZFHH U 7= MR bER 12, R
FES 20uM &72% K 9IC caspase £ BB X — &Iz, 37 C. 5 % CO2 T
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1 FffHA o F 2 _X— |k Lz, D%, &IRED 10 g/ml L7225 K 912 DHMEQ
EINZ, 96 7/ L— NMIEER L (100 ulwell) . 37 C, 5% CO2 T 24 I
A > F=2_— kL7, BH MTT Assay Z{T\>, &Ff caspase b EX —%
WINLT=% o TV EWRI Lo Tt o 7V OB A 735 % el L 7=,

12. RY 75 =/VEE [Poly(A)] RNA o7&l

e HIIERE D5 D Total RNA fhiHiX, ISOGEN (NIPPON GENE) % FVTAT
7potz, RO~ MZ ISOGEN ZMx L <EFfL, =iz 5 ofkE
L7, 15vol. 7 mu R/ &M FOWML EM L, 200 XD -
15 (RNA J&) Z [ L7-t4. 280 2-propanol % N Z BAEIEF L. =iEIZ 10 4
FE U, 500 BElZ K W Total RNA DL % 157-, 5 5 417- Total RNA 13,
80 % =% /) —/LTCVU AL, diethyl pyrocarbonate (DEPC) AWLBE/K (¥ fiF
L7-, &5|Z, Oligotex-dT30 super (Roche) % VT [Poly(A)*] RNA DLz
{77257z, Total RNA 100 21 (2% 5 2 X Elution buffer [20 mM Tris-HCI, pH 7.5,
2 mM ethylendiamine tetraacetic acid (EDTA), 0.2 % sodium dodecylsulfate (SDS)] %
MZIRA L=t . Oligotex-dT30 super % 2001 Iz 7=, 65 CT 5 4yiEE
PEL., K ET 3 MAG#E, 40ul @ 5M NaCl ZNz (RIEEE 500 mM) ##
FRL. 37 C T 10 pfA % 2~— MME, =078 (15,000 rpm, =R, 10 4))
LEEERELE, XLy % 500ul @ Washing buffer (10 mM Tris-HCI, pH
7.5,1 mM EDTA, 0.1 % SDS, 0.1 M NaCl) {2/ L. 37 CT 10 ZyMIskE, Hiv
T DB (15,000 rpm, =i, 10 /)L EiEEBRE L, XLy R & 2001 O
TE FEEIRIZERE L .65 CT 5 4rfIiZA L Oligotex-dT30 7>5 [Poly(A)*] RNA
B Uiz, =008k (15,000 rpm, =R, 10 43) L BB &G, =X ) —
JVIEHRIZ K > T [Poly(A)*] RNA Z 45372, b7z [Poly(A)*] RNA (£.80 % —
X ) —)TY A LUREL%, DEPC ABRKICEEME L., W NEFIC L A ER
ITWHMOFEBRITAHEH L7z,

13. 72 —7 DNA DOEH

[Poly(A)*] RNA 0.5 g & DEPC #LEE/KZNZ 127pul &L, 70 CT 10 4y
MALER U 7=k ECRB 1T o7-, ZHICHWHREEEZESTE D 5 X First strand
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buffer4pul . 0.1 MDTT 1ul . 25 mM 4dNTPs 0.8 1, (dT)16 primer 50 pmol < L
C RNase Inhibitor (TOYOBO) 0.5ul # Nz #& 20ul & L7z, 42 CT 2 45
Bt S 7-1%. Wiliz B 23 SuperScript 1T (Invitrogen) 111 (200U) Mz 42 CT
50 A v FaX— kLT, £DH%, 70 CT 15 ORI CHIRGREE %
JIEH S cDNA ZER LT,

IZ, ¢cDNA 21, 2.5 mM 4dNTPs 4 11, 10 X Ex Taq buffer5ul . B2 A7 5
A ~— 25pmol, 7 F AT T A ~— 25pmol, Ex Taq (Takara) 0.25u1 |Z
WHEAKZEMZ S0ul L, 94 °C, 1 min — (95 °C, 30 sec — 61 C, 30 sec —
72 C 1 min) X 35 cycles — 72 C 5 min ®Z&M4F T polymerase chain reaction
(PCR) IZ X MR AT IR 5T, &7 T4 v —IFLLF DO L D ITGEH LT,

Bel-xL & A: 5-ATGTCTCAGAGCAACCGGGAG-3'

Bel-xL 7 > F ¥ A: 5-TCATTTCCGACTGAAGAGTGAGC-3'
¢-FLIP & A%:5-GCTTCCCTAGTCTAAGAGTAG-3'

¢-FLIP 7 > F+t » A: 5“AGGATCCTTGAGACTCTTTTGG-3'

T AR = AT VEKKENZ LY BROY A XD REFAnba)0 HL,
suprec-01 (Takara) ZHWT DNA 777 A hEREH LTz, Thaex¥ /—)b
I CIEAE LT, TA 7 v—=227~27 ¥ — (pGEM-T easy; Promega) 0.03 pmol
IZ DNA 7727 A2 —0.08 pmol, 10 X T4 DNA ligase buffer 0.5 1, T4 DNA
ligase (Takara) 0.4 ul EIEE/KEZMAZ Sul L L. 16 CT—HTA 47— a K
AT o T,

RIZTA T =2 a Y RTEOKINERIZT= 7 » &V Ecoli IMI09
(Takara) Z MW TKRIGHEIZEAL, fx OKRIGE 7 2—2 72577 2 F DNA
ZHH L, A OFESLIZY—7 2 A K 0 IEERSIZ /R L. BRY
DT T A RERT,

Z D%, REFHHLIZAMDO T A I R HIREE S EcoRI (Takara) TH{L L.
TH = AT NVELRGKENEITOEHPIOY A O REF AN BE0 H LR R
L., 7e—7 DNA & LR LT,
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14. ) —H¥ o7 ey  E

T ) URESIKEEIC 1 % A~ T He—A5 L L Running /N>
77— (40 mM MOPS, 10 mM Eifg)+ kU 7 & pH 7.0, 1 mM EDTA) #=t& > b
L., ZFVOE T )VICHB LY 7V Z2EAL, 100V OEELE TR 3 KEfH
ERUKEN 21T o7, BRUKEIE O 7 VL, 20 X SSC (3M NaCl, 0.3 M 7 = &
FTRI L) FHW xRy BT —EICK DT 0y T 4 T R TR 5T,
A 27 L Z Hybond-C extra-nitrocellulose membranes (Amersham Bioscience
Corp.) ZMH L=, 7uvT A THDALT LT, 4 X SSC TU VALK
#%. 80 C T 2 BRI R—F 2 7 E{TR2\ A7 L2 RNA ZET L1z, A
TVEAR—a RNy AT L EAN, TN ATIVEA B~ g
YA (6 X SSC, 1 X Denhardts, 0.1 M NaPOs, pH 7.0, 0.1 mg/ml ZAZS MYk
DNA)Z Iz Ty — L, 65 CT 23 Bl LA TV XA ¥~ a v &2AT
oy, TN ATIVEAR=a & THR, AT LA T I HEAE—
v a VIR (4 X SSC, 1 X Denhardts, 0.5 % SDS, 0.1 M NaPO4, pH 7.0, 10 %
Dextran Na, 0.1 mg/mL ZAEPEY 751 DNAYE 7 A Y b= L » THERR L 7=
7u—7 (—1.0X 10 cpm/mL) ZMMZ T —L L, 65 CT—MenA TV X AE
—Ya &7 o7, v —7 DNA 20 ng (%, Random Primed DNA Labeling Kit
(Roche) Z MW T [a-*P]dCTP 4 L. Sephadex G50 71 7 A TS LBV 4%
L, A7 U X AE— 3 %%, Washing buffer (0.2—0.5 X SSC, 0.1 %
SDS) T 2 [mlfe# (65 C. 15 DL, A— "IV F T T 7 4 —% -80 CIZT
1172572y X7 4Tz v 7450 XAR-5 films & V7=,

15. invivo EF V21T 5 DHMEQ Di5¥E%hE

FEER T H L7= NOD/SCID/ y cnull (NOG) ~ 7 AL, HARHE A SEBR S g
WFZEFT (Central Institute for Experimental Animals) (JI[IF) K OEEAL7=, 1 X 107
&> H-RS #ifdz NOG ~ v ADHJEM O FIZ#HE L7, DHMEQ % .
12 mgkg OFMFTHIRZER LY B H 5 WIS M TcXix Ui 5 H
B H#IZ 3 BIOFET 1 » AREENICRE LT, 2> br—L~<wD X[
I%. DHMEQ #L&ERE & 2 < A UFIET, RPMI 1640 B3k 200 u1 ZH5- Lz,
AREEERESN D 1 7 AR ZBEE L, 2GR0 R & X OFHIISC R %
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{LZFRIRGE A AT 70 O T2 DIZALE & e L 7=, i L 7= ST Streck Tissue Fixative
S.T.F) TEHEL. NT 74 rpllyny 7L LY LR, ~~ FFv ) oo
VUGB ET IS T, U R EME ST invivo BT VOEERIL, HREREE
KFRFPLE S FHR A2 F Md. Zahidunnabi Dewan 18 -E(2H; ) LTz 720
7o
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H3H AR

3-1. Ik Ba ZRZ¥% > H-RS MEEKIZX T 5 topoisomerase FHEFIIZ X
5 —i@MED NF-k B {EHEOFHE

FTHIDOIC 1k BaZED72\ ™ H-RS fflafk (1540, HDLM2) & 1k BaZ#
WV IER 1kBa ¥ /X7 ERKRKEL TS H-RS Mgtk (L428, KMH2) |
FUWT | topoisomerase PHEAIN NF-k B OIEMAL L ~1|Z &@$£fﬁ44i,ﬂ%:&
EI0EBRE L, 5X10° fEOHAE% . 100 ng/ml SN-38. 2 1 M daunorubicin &
HUNE 50 u M etoposide T—ERFMLEE L, B /"7 B 2tk EMSA %17
7eole, Tk BaZBRORWHIEEE TIX, topoisomerase FHEHN TS 5 Z & T
—IPED NF- kB OIEMALDGBO S, EPED ©— 7 (30EE 1-2 FFETH
-7 (Figure 24A top), —77 Ik BaZ#1NH 2 1428 & KMH2 Mtk Tl
TAUZK L NF-« B OfEMHALFE D biviz, 1428 Mildkk OigtEo v — 7 1%
1 FFICTdh o723, KMH2 MR TIEROR0ME < L 4—5 Fefl] TIEMED B —
7 %M 2 7= (Figure 24A bottom), topoisomerase FLERIC—@mMEIcHFE I TE
72 NF-k B OHERRZ R0 B HFET D7D, %K % D topoisomerase [HEFH
THLER L7z 5 W% O KMH2 ﬂﬂﬂ@*ﬂ%@ﬁ& YR BEEAWT EMSA Z{T72
ST, TORER, —BEICHEE I TE 7 NF-kB O Y /X7 BHIZIE p50
BEWY p6s REENTWDZ ENRBHLMNE -7~ (Figure 24B), KIZ H-RS #
FatkIZ x4 % topoisomerase [HEAILIRIZ LD NF-kB OFFEIZ IKK OEME
ERBEE L TWDnE D 0 EfE Lz, L540 38 LY KMH2 Mifakkickt L <
topoisomerase [HFE A Tdh 5 SN-38 AL Zfig L, IKK O —ia Mt D&Mk %
in vitro Kinase Assay {£T IKK OV UBbRHT 22 SICEVFHMIiL7z, £ D
FEF. WAIARICIN T 0.5—1 FEREI T 5202 IKK OV bR ST
(Figure 24C), TN HDOFRER LV | IKBa’Z{;E:@ﬁZ)EL Wb H T
topoisomerase FHEH THEIIN TS 2 —i#PED NF-«kB OTEME(LIZIT IKK #%
KOG G L, EFEIZIEM(E L TWD NF-kB OAR LT, Bk
XN TS NF-kB bR VT2 Y VR ERROMEOERN 1720 952
LRI I LT,
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3-2. topoisomerase PLEF|IZ L D NF-k B OFEIZEIT S I« B DOHEE

IkBa & 1k BRIIHRBEMEL A LEEREMELIEFITEL TV D & ) #HE R
RENTWD (87), ©Z T, Ik BaZH®%ZF> H-RS Ml topoisomerase P,
FEHNCL D NF-kB OFEICIE Ik BAPHEEELTWDHZ ENBX BN, 2D
R ZRREET 57201, HINTO TkBB & p65 X° p50 DA . SN-38 ALHE
BO IeBL DY UBRIES Tk BB DOfRZRFEI LI, Ik BBIX I1kBa &R U X
I N KENZH LY VEEEDY VBMEIC LV F S TnD (88), £ZT
IckBB XU NIEDY VBBLIZARELRELD 1cBR ¥ X7 H%EH
phosphoserine FLATHRINT 5 Z & TR L7-, £72 1« BB O/f#EIL SN-38 4L
B% O p65 & 1k BB OAIIAN A0 &2 R L — W — BB L 0 #8142
U7z, SR ILRREOfE R, 1428 MR TIL 1k BB & p65 HHWME Ik BB & p50
DN CTEERZZR L TWD 2 ENRBE LML 72 o7 (Figure 25A), 1428
il i SN-38 MLEEFE 0.5—1 BT 1k BB X /X0 H O BRRD vz
(Figure 25B), 1k BB ¥ > /X7ED Y B klT SN-38 MLPERLHK 15 [y CTE—2
(ZE L CHRIRFIZ Y VBN 2 5 Z E 3 B & 72 5 72 (Figure 25C), 1k BB #
YT E DRI VIR VE EREEZ D NMRIIL DD THD Z LN
TR STz, 1428 Ml SN-38 THIE 52 & ThEahT< % NF-«B I3,
FHE 1 BT — 2123 LTV /2 (Figure 25D), M L —V —BAMEEIC X
BFEHNT S SN-38 ALERRTITMIIE ERICHERL T 5 X 912040 L T2 iEHE o
p65 1%, SN-38 ALEf% 1 KR CEENIZEE D, 2 FFRIZIZITHOMEIC S 5
92D Z ENRNH BN E o7 (Figure 25E top panels), —J7. Ik B 1L SN-38 4L
HfL 1 B CRBEENED L, 2 BRI TITOL_ILETL IR EELTL S
FER MRS S 72 (Figure 25E bottom panels), topoisomerase PHLEAIMLEE — IKK
DIFEMAL = Tk BB DY gt — Tk BB DO — NF-kB OFEMHLE WD
VT FIREDO —#H ORIV L4428 Il THERE S vz, LA EDORER NG, B4
M TkBaZz/KHKT 25 H-RS Ml topoisomerase FHEHIZ LS NF-kB D
WL Tk BRBBEET 52 LR I,
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3-3. DHMEQ Z X A1EHH NF-k B OEM/LEZEIZE S H-RS Hi i85
O|F| & TR N— 2FHE

WIZ H-RS HIEERDIEF A NF- k B OiEMALIZ®9 % DHMEQ D#hH %7
N5 LR EMIC, 4 FEEO H-RS #Mfaik%x 10 g/ml @ DHMEQ T 7 IKffH
LERLUTEHE R NF-kB @ DNA #iGiEMEZ EMSA IZX O MFEIL7Z, IkBa®
EENELE LI DL TR TOMEK THHILS NF-k B OEFHIEME(L
< DHMEQ ALBLIZ L VO NCHE SN D MR & 72> 72 (Figure 26A), 1428
BB L L540 Mifakk % Vv C DHMEQ #LEEt: OIEMR NF-k B p65 DOEE%

HER L — Y —FHEEE TR L= & Z A, DHMEQ I NF- kB OEBITALE
#ékwowﬁéiﬁféﬁ%#ﬁEmt(Mme%moéE_NRKB@
DNA #5&iEPEIZ DHMEQ ALBEf% 1 WefE] CIRIFSEREICIHEFE S, =2 hr—b
® Oct-1 IZx LTIFE A EEELRITST, TOMREDRIL NF-k B (TR
ThsdHI ENREINT (Figure 26C), 72, DHMEQ 2 XV &% %) 7=
NF-k B Ok % > X7 BIZiE pS0 BEL O p65 WEENTWVWDH Z &M
mmMﬁMﬁA®%%£D%E#&ﬁokmﬁ@m%mo
KIZ DHMEQ @ H-RS HERIHE DAEAFHRIZ RIFTTHEEFH 7=, MTT assay D
FEREIY., 4 FXEE T@HRSm%ﬁ%%@ﬁ%$f4®ﬂwiDmeﬁ
FERIFHITH D Z E0NmREnT, L, EFEMHMEEZE (PBMC) OATFR
1% 20 u g/ml OEREDOSFIFIZB N TE 2 b H-RS HRMIfaED &L 5 728 & )
IR RIOR S 72 v o 7o (Figure 27A), & 512 DHMEQ 12X % H-RS Hfatk~o
TR b= AFEEOREM 2 Annexin V {EMESCEOW L 2T S5 2 & T
M L7=, DHMEQ DIEE|X MTT assay DFEHEIZIESWTIRIE L, L428 B X
Y KMH2 % 20 g/ml, L540 33508 HDLM2 (% 10pg/ml Z8HA L7, 72
—H A N A= B L DEATRE RS H-RS MfEiKIZk3 5 DHMEQ LBt
T Annexin V FGMEMIEZ OB & 022802358 % 5 7= (Figure 27B), Hoechst
33342 Y DOFER N LEOW L7 o~ F 2 OUERE DR T X | H-RS Hiflaig
IZ%I4 %5 DHMEQ MR CT R h—Y ANFEIND Z L 2VRE Sz (Figure
27C), H-RS flifakk & 13 RIZIESR PBMC Tl DHMEQ Lz X - CTHli
HT IR b= ADFENGED 59, DHMEQ DA 1T L A EZiT vz b
DS E 2p o 7= LU EOFER S H-RS ffdiZ% L C DHMEQ [ZNF-kB @
T TR ML 2 T BIRAICPHE L, Ik Ba DEBRNELELIZH D LT TR K
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— VAL H LRI NI,

34 HANR—F 3, 8§ BIV 9 OFEMIEZEI TR IF—T X

DHMEQ (Z4& Y NF-kB OEFIIEHIEEZILET 52 TERIDT AR h—
T ADFHFENZ T AN—E T A7 — ROEMHALR 200> TWD Z & ZiEND D
72O, ETHIOIZH AN—E 3 OFMHEILEZ V=R Z 7 a Yy MEIZE DR
Toe HAN—E 3 1ITH b= ADOO MBI B8 2 R T OICHEOWE TH
Do AIEPERTBEAR & U CHIFREICAFIEL 32kDa o7 s A8—8 3 |&, # R
77— FOTEMHLIC L D 0 FRNOREMLTOUWNEZ Y ety 7k
D 32kDa 7' a b AN—PEOBDH/RENT, ZOfELY DHMEQ (2L Y
FHEIND TR =2 I AN—E I A — ROIEMHEAERED > TW\Wb Z &
MRS Tz, RN TO I AN—EDOIEMHEEBIZIZ, I v R T06
MH LY b o s ¢ Y B AR—F 9 OFFMALIFAFTH D Apaf-1 IZFEE L
EMfbEN5% &, Fas ° INF L® 7% — (FTALE®T X —) OESIEITH A
N—t 8 HLIEL -10 BNEEHES LIEHELSND RO o083 H 5, RITH A
N—F¥ 3 OERITHDLZD 2 DDOH AR—8 B 24— ROIEMEALEZ T~
46 kDa 7'a 1 A/N—8 9 O & AT — ROIEHALIZ L VAL B 0 A/ —
£ 8 @ 10 kDa OYIWiHr 7 OHEAINFESH 53, DHMEQ ALBEIZ X Y B A/ —F
8 BLUOHAN—E 9 WA — ROMGNEHILEND Z ERPLNE R -
7z (Figure 28A), LA EOFERZESE 2. DHMEQ ALHIZ IV FEINTL 57
N —=V ZA%Hx2 DI ANR—EHEHZ HOIIHTE 2008 9 R LT,
KMH2 #ifiatkz 50uM O AN—EHFEHT 1 RFEOS S E72% 150 g/ml
® DHMEQ T 12 FFREJALEEL MTT assay (2 & 0l ERE R, B AN
—EBHEANCEL DT A b= ZAOMGNIZERTIE R o TR, I AX—E[LE
FULFIC L0 SIS T AR b — 32 208 S 7~ (Figure 28B),

H-RS IR WTIEI T A F— A{EEEZAE T % Bel-xL X° ¢-FLIP &\
STET A =Y AEEFOFRBLS LI UITHRE SN TV D (89-92), BelxL
X2 har RU TR A ANR—=FIZ, c-FLIP (3R B A=V (k4 B I172 A
YEEX =L LTE< A FE L THDLILTCW /2, DHMEQ LBE#%“ D 2 b
D3 FDRELOZEALE ) —F 7 m v ME &R (L FYATEIZ X DI~ (93),
DHMEQ ZLPET Bel-xL DOFH L ~LT 1/4 BEIZE T, c-FLIP OFIH L~
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% 1/10 FREEICE TIHl SN D Z E BB B 72 o7 (Figure 28C & 28D), LA I
DitFRzE L5, DHMEQ ABIZ X VFFEE N T 5 H-RS flatko 7 &
F—3 2%, Bel-xL X2 ¢-FLIP OFHMA 22 BRIV LRI Far FU TR
HAIN—B A — ROEMHALIC L VFEIND Z L RHER S LT,

3-5.invivo BT VIZEIT D H-RS MRIZXT 5 DHMEQ D HFE I %h H

THETEHEONIEHEENOER XU N EREDOIBEICE 5T DHMEQ
DEMENRIIR ST, 2T NOG ¥ 7 ZEF/LEHEWBIL S 7~ H-RS
e > DHMEQ ALPRIZ X 25l 2 R 2 st Lz, P4BmY 1 » AT
DHMEQ MLEERHIMESE O R E I3 ME/N L. B SISOV A X L OVE
Xt 13 BEICE T T ARERE & 2o 72 (Figure 29A & 29B), DHMEQ I~
0 ADERKN TRHINL ST IEE (LS540 <2 KMH2 flf) o523 L, fE 5
E L THEEY A XOME/NNRD Hillz, Z0OZ &% in vitro DEBRTHEFA S
ik o1z, WA 1k Ba ORKIZEKRZ: < DHMEQ IZEHT 5 Z & -
LCW5% (Figure 29C & 29D), 40> DHMEQ O#¢h5#: (12 mg/kg % 1 iAfH
2 3 B 1 7 ARG CTIHEREBDSERE & Wo2RIERITERD b T,
T EMED B DIRE CTH -T2, & 5IZ DHMEQ #45-~ 7 A DEEMHIEA T
X, 7R F—= 282 LM /LS 7 (Figure 29E), VL EORE R I,
DHMEQ [T#AM 1k Ba ORKIZEARZ < invivo IZBWTHARIF T
HERE 5 DR/ MR TH D Z L 2RET 5,

3-6. topoisomerase FELEF| O HUEFEEM DO DHMEQ (2 X 2 ##M/EH

KMH2 ik T topoisomerase PFHFHAI T MEIZFHFE I T< 5 NF-«kB
IEPEIC %95 DHMEQ DR R AT ~7-, fHFHZ NF-« B &I,
topoisomerase PHEA| Tl MEIZFHEE I T %5 NF-kB {&M$H DHMEQ L
IZEDIFEAEREBICHEINDRER & 72> 7= (Figure 30A ), HES L —F—
BEMSEEMEIZIC L 0. SN-38 & DHMEQ /LHEIZ L v iHMA! NF-« B p65 D4yAh
DN SR~ & ERDO L3589 HiL, DHMEQ & NF-k B OEB{T%
FHET 5 & VWO EEE S BT /55 & 72 > 7= (Figure 30B ),

topoisomerase FHFEA]E DHMEQ (2 XV H-RS MilIZxt3 % HilEiG A o8
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BRINIA B ID DRET AT/ 572, 10 u g/ml DHMEQ 5 L CHPiED & - 7=
B cell 52 H-RS MfatkTdH 25 KMH2 Mlakkz A L, BIEEL T O
topoisomerase PLEHIIZ 10 u g/ml DHMEQ DA T 48 FFff)iH & MTT
assay Z1T72VWVIBRAETF R Z K72, SN-38., daunorubicin, etoposide V9 31D
topoisomerase FHEAZIVTH DHMEQ & D ff H THUEE ) H D H TR H358
5H7= (Figure 30C ), X 512 topoisomerase FLEHIE DHMEQ DffFH TR 5
NP ROEBIEAICL D TR F— ADOFERE LRI NDEINE I M
Bata1T7e o7, arEx—varTHNWADZ LIZL > T, Annexin V 5P
RN, HRaEZ DTEREZA LA & 7= LI AR OGN AR & 417 (Figure 30D &
30E ), JiA T DHMEQ [& L428 MildkRICx L SN-38 THHEINL 0 ANN—F
3 OIEMHAL &R S5 2 &R E 72 (Figure 30F), LA EOFER A5 H-RS #l
fdT? topoisomerase FHEAI THE I D — D NF-kB % DHMEQ (Z X
DR % Z & T, topoisomerase FHEHIAK OHUEGIEMEZ R TE 5 2 &2
EZbhD,
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BAE BE

ARFFEIZ VT H-RS MR TO NF-kB L-ULEEFIZEH NI L b5
9", topoisomerase FHLEHITOD IKK RREEOIEMALIZL Y X 5725 NF-kB DOIf
PR FEINTZ 2R LI, ZLTEO—ED NF-« B OIGME(LIT,
IkBa DEEDOHELIE LI D LT 7242 TO H-RS Mtk THEmesl
LTHY, BAT TkBaPKKLTWD HRS HildD NF-k B OFFHIZIX
Ik BEWEELTWDZ L EH BN LT (Figure 25), & HIZH M NF-«B B
E%| DHMEQ (¥ HRS #ifld® 1kBaDEROFE DL T
topoisomerase PLEH|I THE I N D il D NF-kB ZPET 5 Z & T,
topoisomerase FHEHI D FFOA RO FEMEH LRI T 5 S EL20R DB H 5
ZEEBLMNIT L (Figure 30), ZAULDDFERNG, R XU VRO T
BEORM LR EZ 2 bbEs L, HEMIZHEBE LTS NF-«B LifEk
® NF-k B [ZEBEREHN G FO—2THDLZ LR EIND, £ LT DHMEQ
O ML FEIN T BT R b= ZAFHNRINS . R F U L NHD 5y AR
3L L THELTWDH I EREZI BN,

topoisomerase PHEAZ L > THFEINDH NF-kB 7 /L Ljtd KK &
LkBoDEMHAEEIZOWVWTONEIZZHBESNTWND (19, 86),
topoisomerase PLEANIEZN D AR DNA (2= v 7 Z AL T A DNA O
I A JUREIERC A — /N —a A UG A E> TV e UL EfiEH L DNA ([ZfEE%
bz, ZOREEN IKK HAEEIEDY IKK O Y 7 F REREE S EE L S
LHEsbhTwsd, #HlzlX PBK HExF—ED - ThHD ATM
(ataxia-telangiectasia mutated) <° DNA-PK (DNA-dependent protein kinase) & (Y-
2N DD T Z DOTEMEALRIFICE D> TWA Z ENHE SN TWD (94,
95), FUT DAFFEH AT ISV T, topoisomerase PHLEAZ L > T NF-k B &M
T2 KD BRBI=RDFRERIND LN ZEIFEDLATH RN, E-5T
H-RS #EIZ%}9 % topoisomerase PHEAIZ L5 —iMd IKK 3L T NF-«k B
DOIEMEALIZ. NF-« B 058 ) THEHEENALZ A9 %5 H-RS MildfkicksnTh
[FRRDIEMEALRRISIC L VR STV D Z LR S D,

H-RS MAEOF L E 10020 % X Tk BaBla LICAEEIEA~AT B OERMN
HY . TIMHFHARSLNTE TkBalx C KEMKRKEH LEORS NF-« B
ICAHBTERLI RO TWVLZEPHRESNTND, [kBa DERIZEHIER
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Ik Ba ®DXEHN H-RS Ml TOMEFH NF-k B OIFPELDO K D —> & 7p 5
TWDHZERHESNTND (80-84), & L IkBa H-RS HifdT NF-kB %
T DM~ D FThHDH7eBIE, IEFER IkBaDRRIZELY, NF-«B 1Tk
Jit D IKK OVEPEAIRRBIZ IR Ze < BifEIRE L 72 2 & & 2 bivd, L LIER
72 Tk BaZKKkT %5 H-RS MlaEKIZXT 3 % topoisomerase PHZEFIALEIZ 510
T IKK &% 9 5 NF-kB OIEMHALRH O E/2o722 8 LD, TkBall
Bhbo Ty 7 FNVREIZED D 1k Ba SOy OFENRE S L7z, H-RS
HRZT T ) O A WVARY B —THRIANTEIIE R A A v ERilzle T A
CD30 Z#EATHZ LT, NF-«kB OHEANEMHLEZAET 5 & WO RN G
ENTWVWD (59), SHlIZ7uT 7V —AhA b EX— PS341 NEH 1kBa®
RELTWD H-RS HIEICK LCT AR b= RAEFET L VI MENL S
TWHZE0DH, TkBallBEbLD0 FOMFENEESND (96), AWFFETIZ
Ik BB 7Y HRS MW T NF-k B OIFHALICEEG L TWbZ &, EHE
Ik Ba DXKELTWSD HRS flATIX Ik BB Tk Ba DDV IZ IKK—
NF-k B fRBEZHH L TWDH Z L 2R T D8R a2 R LT, SHIZ 1kBa
I k B B OREREAVRILIMESCBERTEME OB ME SN TWD 2 2 2B X HbE
HE, IkBaZRET5H HRS MIAIZENTIZ Ik BAA 1k Balliib-o TH
BELTWD Z &M RIS (87).

AIFFEDFER DS NF-k B OIEFHRIEMTZT TiEe < —@EIcHEE I T
<% NF-kB &L AT F Y U ANEIRBEDOKA ORI F L7250 2 ERE X
5H7-, topoisomerase PHEEHITHH 5 SN-38. daunorubicin <X° etoposide I, H-RS
HIIAR CH BN D58 7 HH A NF- kB {HMEICNZ TE B @D NF-«k B
EMEFET S &N TE 2 (Figure 24A), H-RS itk %2 JE5 LN
(tunor necrosis factor; TNF) 7 7 X U —D—H TH5D CD 40 U H> KX TNF-
a THPELTH NF-kB IEHERZNLL B LSRN 2N ERgE SN TV D
(81, 84), ZdZ L%, HRS Mija<Tl/Xx INF L v %—7» I —/»5 TRAF
ZJ LT IKK (2W 2 D8R ITRINTTEME L L TR Y . S 67 DI MHEALHIZ K
JE L7203, IKK O L)L TIIIEEBRIEIC OS5 2 L 2Rl LT s, K
WFZETIL topoisomerase PHEANC K 2 #7584 D NF-«k B % DHMEQ (2 X
DILE T 5 Z & T topoisomerase [HEAIDNRZHMIEL Z ARSI
(Figure 30), Z D Z LII#HEM D NF-« B &1L HRS #Mfgic k4 %
topoisomerase PHEA| D M2 81 5 5753, DHMEQ 12XV #5EM:D NF-« B
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EMEZBLET 5 Z L2 XY topoisomerase PHLEH| O FUIEEL M2 B1E &5 =
EWTEDLZ LETRBRT S,

DHMEQ 2 &% NF-« B {HMHEOAFELRITAHE 1 RS Z LR S I1X
S>E D EROLILNF-kB [HFHEOHELY BN TT R b= ZFENEZ -
TWb, ZDOZ &% H-RS MR35 DHMEQ (2K 57 AR h—3 ZFFE L
TIROBBGTHY | BETEBAOHIEEZN L TT AR b= ARFEI L TW
HHDEEZBND, HRS Mifnzd 7 A b— A& 72DITiE, death L&
& =AM AR A2 FFOFEANC K DA 72 REE TIEE Y 72 NF-«k B DO
HALEBETHZETHTHDH EE XD, HRS HIlAOAEFITIT A F—T &
TEMEE TR b—3 ZRHETE DN T o 2D FIZE Y 3L > T, DHMEQ (2 X
DIIT AR b= R 5F & LTHEET D c-FLIP X° Bel-xL OFETMHINE Z 0 |
W{EEDONT VADRBIZIDV TR b= ARFEI N0 EEDbRD
(90-92),

BN & BB A 4495 DHMEQ (X H-RS #illo> NF-kB #PHET LD
FISLWEEHTH D LB X DD, MOHFEREE TIT/R b7z gliotoxin,
MG132, arcenic X°> PS341 ZfEiH L7166, 2o DR FEEWIT L
V) H-RS Ml NF-kB {EHZAETEHAEBMUENH DL & 2R L TV 5D,
L7 L gliotoxin, MGI132. arcenic X°> PS341 ¢ NF- k B (Z%I3 % %84 %
DHMEQ D% & b3 5 EFARICTIR N EE X B d (96-98), Bl &L LT
gliotoxin, MG132, arcenic X° PS341 DOIFERYIL IKK TH 5 DIZxF L T, DHMEQ
DOIEREL IKK IV EHICTFTRICHFEEL TWD I EREITohD, b
gliotoxin, MG132 <> PS341 [T juxlI7m7 7 VY —LAHERTHY . HIED—
HE LTHL NF-k B {EHEZH L TWDIZT E 720 (96, 98), arcenic H A/L7 b
RUNWEOERREZBEL CL O FORAE, 2L T IKK 25T
NF-k B REEDOHES ZOWIEO—HTHH Z EDRMLNTWD (97), L7z
S TEDOREMENEM E LTHET NS,

DHMEQ D BLBREEVEHE & U CIER MRS L TR sMRnW 2 &3 b
%, IEHERMIMEEZERIT DHMEQ (2L 2 77 h— 3 ZAFEIZMMETH - 7228,
FORAI=ALNIFELITZoZD Lo TR, NOG ¥~V A2 XD in vivo
BT VOFERN S, DHMEQ DOAMAEFEINH 2R 4 HiH T HIRE TO~ T R
ST LHEMEITIZEALE RN S I, —#EIC 3 B0 DHMEQ #5-T
W & 2NCHUEISTE AN B, ZHUSHE D REBD O X5 REEMRIZ &R 6
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nieholz (Figure 29), A EIOFEBRTHRE L7- 12 mgkg &)L, LDso
(180 mg/kg ) D#I 1/10 IZbiili7=/2 VW& TH -7, fit> T DHMEQ I% H-RS
flZ%f9 5 NF-kB BLEAIE LTHIELWHDTHD EEZ D,

TEH S D WIXHEENMED NF-kB 1. Ik Ba OER|ZIIBMRRLS AT F
VONEIR IR DRI ORER) oy 1 L e 015D Z E R Entz, FLTRI7 VAL
— ¥ g U B —F AT THHL NF- « B BLE#A] DHMEQ (38 % 72 3KH D —
DOTHY, BKICHESND Z & 2WRHFT 5,
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HOE K

H B CIIANIZE D e & BHANZ DWW THERE L7, NF- k B 28 L<oR /i o
HEE, AFICEER@EX 2 L TND Z ERPALNIR->TEY, NF-kB [ZEE
R AAEHDO—2E LTEZ BN TS, NF-k B OEETEELE S RED
7o MR BRI, 2R E BEE (multiple myeloma; MM), kA T #ifErEA
mys, VU > 7 fE (adult T-cell leukemia/lymphoma; ATL). 21U >3 H M jH

(choronic lymphocytic leukemia; CLL) , /"’ > U > il (Hodgkin lymphoma;
HL) Z LT~y hUHiAa Y > 3fE (mantle cell lymphoma; MCL) 23Z&1F 5415,
AFFETIE, tY v~ FHEE L THHEE LIZH 728 Bl NF-« B [HLFA
DHMEQ #% A\, IfiLif R EMEEE (MM, ATL, CLL, HL) |[Z%}9 % NF-kB I%
PEALBREAEM . MIREESEINEIN R, 7R h— ZFFER & 2 OIERET R L
Zii~, DHMEQ X % IigIZ RHEMENET ORI &AL 7B O EBERIRG 217 -
7o

5 B TIES R ERE (MM) (I2%H3" % DHMEQ O#hR A MG L7-, MM
fakkd L OHEE MM #IBICI 1T 5 NF- kB OEFATEMALIZ. DHMEQ (Z X
DRSS BRE &, A O GO/GL 128 DIEIEB I ONT R F—v A&
L7, ZOWRRIITAE SIS cyclinDl, D2 BIOHIT AR h— A
2B D cFLIP B X BeL-xL DR BMFH N EH G425 2 L BARB I iz,
DHMEQ X IEF KM ML HEEZER (PBMC) @ NF-k B OEHFHIEME(LIZ RS2 5D
Hl, 7R P—=VAFBE L BALNTIER -T2, I BIT invivo TETVDORIZE
WT%H DHMEQ (& MM Mfaicxt3 2 FUEBEEZ R L. ~ U A~ EMEILH
SINTRNoT2, Hi/h L7 MM JESSIZH WV TIL VEGE OB NME T L TEBY .,
VEGF /8 NF-kB Tay hr—/LENTWNDH I &, BEOBEMICEES L T\5
T EBRET AR AR LT,

BB IR T MR A M,V > & (ATL) 3 XY HTLV-1 ¥+ U 7T
PBMC T ORGEILI95 DHMEQ DR Z et L7z, ATL flllafkds LY
Bt ATL MifiZd1T 5 NF-k B OEFAEM LIZ, DHMEQ |2 X v Rz
PR S, MfaE M O GO/GL IZHB T 2EIEB LT R b—v 2 2FHE Lz, =
DIWFEITIL cyclinDl, D2, B X ¢-FLIP 3 XL O BeL-xL OFRHMH]. Rb @
U B O 0300 0 | HIRJER O GO/Gl 1B T HE B LT R h—
AMFEIND EFE 2 BTz, DHMEQ (X1IEH KM T ML NF-kB D8
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FHNEMEAGIZS LTI, 7R b= ZAF8E L b 6 TIER Do 72, invivo
T ILDORICEBWTEH DHMEQ % ATL MAICxd B PUlEEEEEZ R L, <~
ADHELFEF AITEDT,

S 5T HTLV-1 %+ U 7 RKH MGV T TIZHERR NF-«B %
252 LEZHALMNTL, DHMEQ I HTLV-1 VA L ADa B —ZH L5 =
ENTEDHZ AL, 20O &1, HTLV-1 ERYSHIIRIC B CTE & )
NF- k B N &GS 0477, % X 2 CT\b 2 &, DHMEQ ALERIZ X 0 &Y
FRARETELZEAREB LT H, SHIT NF-kB 28 ATL OFRJETEIOHE
TR TENTH D Z LRI T,

I CIXEMEY XA ML (CLL) ([2%3 % DHMEQ D#h&: % fuEt
L 72, DHMEQ |&#ff CLL #ficd5i7 5 NF-k B OEFOIEM(LEZRE, 7
RE—=Z2AZFEE LT, ZOWRBIIELSEIORI har R THRD A N—EDTF
MAb. P17 R b= A0 D c-FLIP, cIAP, BeL-xL 3 KON Bfl-1 DOFEHL
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NF- «k B O BTEHEGICE T 2 & i ST 5, DHMEQ @sdJ%
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EH1T H-RS MICBNT Ik Ba DEROAEICEDOLF @O S 545
NF- kB {EMALEFE L7z, 2O L Ik BaZBRE2HT 5 HRS Mgz
T Ik BalZfRDO G FOFEENBESND, AFFRICENTHL 1«B 77 3
U—IZJ@T 25 Ik BB Ik Ba DEEZRBELTWDHZ E/RLTE, &HIZ
DHMEQ %, H-RS #if® topoisomerase FHLEAITHE N5 it NF-k B
ZPHEFET S Z & T\ topoisomerase FHEAIO M B E M A H99R S H 5 2 R0 &
HZEEHLMMI L, LEN- T, HEE L OFEEM NF-«B X DHMEQ
D4y FEERToH U . DHMEQ X HM & 5\ L topoisomerase FH T Al 2 & Lo
NF- k B K8 HE D & L R DAL FFRIEA] & OGFRIZ X D ERRISH i S D
ZEmmLTe,
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Figure 1. Structure of Rel/NF-xB and the IxB family.

The NF-xB family consists of five cellular proteins: c-Rel, RelA (p65),
RelB, NF-xB1 (p50 and its precursor p105), and NF-xB2 (p52 and its
precursor p100). NF-xB1 and NF-xB2 are translated as precursor
proteins, p105 and p100, which upon proteasome-mediated processing
generate the mature NF-xB subunits, p50 and p52 respectively.The NF-xB

forms homo- or heterodimers and exists as an inactive complex with kB
regulatory proteins in the cytoplasm. The NF-kB precursor proteins, p105
and p100, contain IkB domain in the C-terminus and the processing of
these precursors serves to genarate mature NF-xB subunits and disrupts
their IkB-like function. The NF-xB proteins show homologies in an
approximately 300 amino acid domain called the Rel homology domain
(RHD), which is responsible for dimerization, DNA binding, binding with
kB, and nuclear translocations. The IkB protein consists of IkBa, kBB

and related proteins p105 and p100. These proteins contain six or seven
ankyrin repeats and these stacked helical domains bind to RHD and mask
the nuclear localization signal of NF-kB.
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Figure 2. General mechanisms of NF-kB activation

Various stimuli such as viral infection, cytokines, phorbor ester, and antigens converge
into NF-xB activation; however, the most common proximal step is the phosphorylation of
IxB by a large kB kinase (IKK) complex, which targets two NF-xB pathways: the classical
and alternative pathways. The classical pathway of NF-kB activation is induced by diverse
stimuli and mediated by IKK complex consisting of IKKa, IKKp and IKKy, which releases
RelA/p50 after subsequent degradation of IkBa by phoshorylation. Activation of this
pathway represents cell survival, inflammation and innate immunity. The alternative
pathway of NF-kB activation is induced by some of TNF family members and mediated by
IKK complex consisting of IKKa, which activates p52/RelB by degradation of C-terminus
of p100 after phosphorylation. Activation of this pathway plays a paticular roles in
regulation of B-cell maturation and lymphoid organogenesis. NF-xB exhibits binding
affinities to the consensus sequence GGGRNYYCC (where R is purine, Y is pyrimidine,
and N is any base) called the kB site that exists in the promoter enhancer regions of
target genes. In the classical pathway, IkBa newly synthesized by NF-kB enters the
nucleus and dissociates p50/RelA from the target genes, transporting NF-kB to the
cytoplasm.
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Figure 3. Structure of DHMEQ
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Figure 4. .Inhibition of constitutive NF- K B activity in MM cell lines by DHMEQ.

(A) Inhibition of constitutive NF- k B binding activity in MM-derived cell lines. MM-derived
cell lines, KMM1, U266 and RPMI8226, were treated with or without 10 u g/ml of DHMEQ
for 16 hours. Nuclear extracts were examined for NF- Kk B binding activity by EMSA with a

radio-labeled NF- K B specific probe. Nuclear extracts of Jurkat cells treated with TNF- & and
those of K562 cells were used as controls. The position of shifted bands corresponding to
NF- k B and free probes are indicated on the left. RPMI, RPMI8226.

(B) Inhibition of the NF-k B-driven promoter activities in MM-derived cell lines by

DHMEQ. A luciferase reporter construct with a NF- K B-driven promoter (p[kB]6 -Luc) or
(p[AP-1]7-Luc) was transiently transfected into KMM1, U266 and RPMI8226 cells for 3
hours followed by DHMEQ treatment (10  g/ml) for 16 hours. Luciferase activities are

expressed as percentages of those in untreated cells.*, more significant than controls.
(P<0.01)

(C) Time course studies of NF- k B inhibition by DHMEQ. KMMI1, U266 and RPMI18226
cells were treated with 10 1 g/ml of DHMEQ for indicated periods. EMSA of the same
kinetics was done with NF- K B probe as well as AP-1 probe.

(D) NF- k B subcomponent analysis. Subcomponents of NF- k B constitutively activated in

MM cell lines were determined by supershift analysis. Antibodies used are indicated on the
top.

(E) Inhibition of nuclear localization of activated p65 by DHMEQ. KMM1 cells were treated
with or without 104 g/ml of DHMEQ for 16 hours. Confocal immunofluorescence
microscopic analysis was done with cytospin samples stained with a specific antibody against
activated p65 NF- k B.
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Figure 5. DHMEQ induces apoptosis of MM cell lines.

(A) Dose dependent reduction of cell viabilities of MM cell lines treated with DHMEQ. MM
cell lines KMMI1, U266 and RPMI8226 as well as unrelated cell line K562 were treated with
indicated concentrations of DHMEQ for 48 hours. Cell viabilities were determined by MTT
assay. Data represent the mean + SD of relative viabilities of three independent experiments.
(B) Time course analyses of cell viabilities of MM cell lines treated with DHMEQ. MM cell

lines and K562 cells were treated with 10 u g/ml of DHMEQ for indicated periods. Cell

viabilities were determined by MTT assay. Data represent the mean + SD of relative viabilities
of three independent experiments.

(C) Flow cytometric analysis of Annexin V reactive cells. Cells were treated with 10 u g/ml of

DHMEQ for indicated periods. After labeling with FITC-conjugated Annexin V, cells were
analyzed by flow cytometry. Representative results of three independent experiments are
shown.

(D) Nuclear fragmentation of cells treated with DHMEQ. Cells were treated with or without 10
u g/ml of DHMEQ for 48 hours and stained with 10 4 M Hoechst 33342.

(E) Effects of DHMEQ on cell cycle profiles. KMM1 cells were cultured for indicated times in
the presence of DHMEQ (10 u g/ml). Before analysis by flow cytometry, cells were fixed with
cold 70% ethanol overnight and then treated with RNase and propidium iodide (50 i g/ml). The
graph shows the percentages of cells in G0/G1, S and G2/M phases of the cell cycle.
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Figure 6. DHMEQ-induced apoptosis involves activation of caspase 3, 8 and 9.

(A) Immunoblot analysis of caspase 3. KMMI1 cells were treated with 10 i g/ml of

DHMEQ for indicated time. Samples of 30 i g of whole cell lysates were examined.

Positions of uncleaved (arrow head) and cleaved form (arrows) of caspase 3 were
indicated on the right. Casp 3, anti-Caspase 3 antibody.
(B) Immunoblot analysis of caspase 8 and caspase 9. KMMI1 cells were treated with

10 e g/ml of DHMEQ for indicated time. Samples of 30 u g of whole cell lysates were
examined by immunoblot. Positions of cleaved form (arrow) of caspase 8 (upper panel)
and caspase 9 (middle panel) were indicated on the right. Immunoblot of « tubulin
served as a control (lower panel). Casp 8, anti-Caspase 8 antibody; Casp 9, anti-
Caspase 9 antibody; o Tub, a Tubulin antibody.

(C) Inhibition of DHMEQ-induced apoptosis by blockade of caspase 3, caspase 8 and
caspase 9 activities. Prior to incubation with 5 i g/ml of DHMEQ, KMM1 cells were
treated for 1 hour with 20 u M of caspase 3 inhibitor z-DEVD-FMK (a Cps 3),

caspase 8 inhibitor z-IETD-FMK ( @ Cps 8) or caspase 9 inhibitor z-LEHD-FMK (&

Cps 9). After 18 hours of DHMEQ treatment, cell viability was examined by MTT
assay. *, more significant than controls. (P<0.01)
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Figure 7. Effect of DHMEQ on genes and proteins regulating cell cycle
progression, anti-apoptosis and angiogenesis.

(A) The expression of mRNA involved in cell cycle regulation and anti-apoptosis. MM
derived cell line RPMI8226 was treated with or without 10 u g/ml of DHMEQ for 16

hours. The expression of mRNA involved in cell cycle regulation (cyclin D1 and cyclin
D2), anti-apoptosis (Bcl-xL and c-FLIP) and angiogenesis (VEGF) were examined by
northern blot analysis as described, using PT-PCR amplified fragments as probes.
Expression of GAPDH mRNA served as a control (lower panel). CNDI, cyclin D1;
CND?2, cyclin D2.

(B) Quantification of relative expression levels. GAPDH signals were measured by
densitometry and the values were used to normalize the levels of densitometoric
quantification of cyclin D1, cyclin D2, Bcl-xL and c-FLIP mRNA expression in
RPMI8226 cells. The relative expression levels of treated samples are expressed as
percentages of those of untreated ones.

(C) Expression of the proteins involved in cell cycle regulation and anti-apoptosis. MM

derived cell line RPMI8226 was treated with or without 10 i g/ml of DHMEQ for 16

hours. Cells were spun by centrifugation onto glass coverslips and stained with
antibodies specific for cyclin D2, c-FLIP and Bcl-xL and observed with fluorescence

confocal microscopy. Expression of @ -tubulin served as a control. & -Tub, a -tubulin
antibody.
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Figure 8. Inhibition of constitutive NF-k B binding activity by DHMEQ in
primary MM cells.

(A) Primary MM cells were treated with or without 10 4 g/ml of DHMEQ for 16 hours.

Nuclear extracts were examined by EMSA using a radio-labeled NF- k B specific probe.

Positions of shifted bands were indicated on the left. (left panel) Nuclear extracts from
untreated primary MM cells were subjected to supershift analysis with antibodies specific
for p50, p65, p52, c-Rel, and RelB. Antibodies used are indicated on the top. (right panel).

(B) Subcomponents of NF-k B constitutively activated in PBMCs with or without
DHMEQ treatment were determined by supershift analysis. PBMCs were treated with or
without 10 i g/ml of DHMEQ for 16 hours. Nuclear extracts were examined for NF- Kk B

binding activity by EMSA with a radiolabeled NF- k B specific probe. Nuclear extracts of

untreated PBMCs were subjected to supershift analysis with antibodies specific for p50,
p65, pS2, c-Rel, and RelB. Antibodies used are indicated on the top.
(C) DHMEQ reduces cell viability of primary MM cells. Primary MM cells and PBMCs

were treated with 10 1 g/ml of DHMEQ for 48 hours. Cell viability was measured by MTT
assay. The relative viabilities of treated samples are expressed as percentages of those of
untreated ones. Data represent the mean * SD percentage of relative viability of 3

independent experiments. *, more significant than controls. (P<0.01)
(D) Nuclear fragmentation induced by treatment with DHMEQ in primary MM cells.

Primary MM cells and PBMCs were treated with 10 4 g/ml of DHMEQ for 24 hours and
subjected to the staining with Hoechst 33342.
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Figure 9. Effect of DHMEQ on MM cells inoculated in NOG mice. 1x10’ KMMI1 cells
were inoculated in the post-auricular region of NOG mice. For the treatment group, 12
mg/kg of DHMEQ was administered intra-peritoneally three times a week for 1 month,
beginning on either day 0 or day 5 when tumors were palpable. The control mice

received RPMI 1640 (200 w 1) simultaneously.

(A) Gross appearance of the mice with (right) or without (left) DHMEQ treatment.
Macroscopic images of the subcutaneously formed tumors resected from mice with
(right) or without (left) DHMEQ treatment.

(B) Size and weight of the resected tumors were measured and represented as bar

graphs. Data represent the mean * SD from 6 mice.

(C) Effect of DHMEQ on established tumors. Size of tumors was measured and
represented as bar graphs. Data represent the mean = SD from 4 mice.

(D) Growth inhibitory effect of DHMEQ on MM cells is accompanied by apoptosis,
reduction of vascular formation and VEGF production. Microscopic images of HE
stained tumor tissues of the mice with or without DHMEQ treatment (right and left,
respectively) revealed apoptotic cells and decreased vascular formation in DHMEQ
treated mice (upper panel). VEGF production of the tumor of mice with (right) or
without (left) DHMEQ treatment was examined using antibodies that react with human
VEGTF (lower panel). *, more significant than controls. (P<0.01)
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Figure 10. Schematic representative of the natural course from HTLV-1
infection to the onset of HTLV-1 associated disease and ATL.

After infection to CD4* T cells, HTLV-1 utilizes several regulatory
proteins encoded by virus gene for viral infectivity and proliferation of infected
cells. Among them, tax plays a key role in the proliferation of infected cells
and their transformation. Tax becomes the target of the host immune system.
In the process of expansion and suppression of HTLV-1 infected cells,
outgrowth of ATL cells, which lost Tax expression and acquired tax-
independent growth occurs.
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Figure 11. DHMEQ inhibits constitutive NF-xB activity in HTLV-1-transformed and ATL-
derived cell lines

(A) Electrophoretic mobility shift analysis (EMSA) of NF-kB. Inhibition of constitutive NF-kB
binding activity by DHMEQ in HTLV-1-transformed and ATL-derived cell lines (left three panel).
A myeloid leukemia cell line K562 without HTLV-1-infection was used as a control. Cells were
cultured with or without 10ug/ml of DHMEQ for 16 hours. Nuclear extracts from Jurkat cells
treated with TNF-a served as a control. Upper panels show inhibition of NF-kB binding activity
by DHMEQ. Lower panels show results of EMSA with control probes, AP-1 and OCT1. OCT1
probe was used for HTLV-1-uninfected cells that do not show constitutive activation of AP-1.

(B) Inhibition of NF-kB transcription activities in ATL-derived cell lines by DHMEQ. Relative
levels of luciferase activities are shown in percentages compared with the levels of untreated cells.
M, MT-1 cells; T, TL-Om1 cells; NF-kB, NF-kB-driven luciferase construct; AP-1, AP-1-deriven
luciferase construct. Renilla luciferase vector (pRL-TK) was used to standardize the transfection
efficiency.

(C) Supershift analysis of the NF-kB components in HTLV-1-transformed and ATL-derived cell
lines. Antibodies used were indicated on the top. The position of shifted band corresponding to
NF-kB is indicated on the left.

(D) Inhibition of nuclear translocation of NF-kB by DHMEQ. Representative results of confocal
immunofluorescence analysis using antibodies against NF-kB p65 or NF-kB p50.
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Figure 12. DHMEQ induces apoptosis in ATL derived cell lines.

(A) Results of dose-response and time course experiments. Relative levels of cell
viability of DHMEQ-treated ATL-derived cell lines compared with those treated by
DMSO. Mean and SD of triplicated experiments are presented. TL-Om1, MT-1, KK-1
and ST-1, ATL-derived cell lines; K562, an uninfected cell line used as a control.

(B) Induction of apoptosis by DHMEQ. Cells were treated with 10 ug/ml DHMEQ for
indicated periods and binding of FITC-conjugated Annexin V was analyzed by flow
cytometry. Representative results of three independent experiments are shown.

(C) Hoechst 33342 staining of the cells. Cells were treated by DHMEQ (1 Oug/ml) or
DMSO (0.1%) for 24 hours, and stained by Hoechst 33342.
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Figure 13. Expression of genes involved in cell cycle progression and anti-apoptosis
after DHMEQ treatment.

(A) Immunoblot analysis of DHMEQ-treated MT-1 cells. Cells were treated by with
10ug/ml DHMEQ for 16 hours. Total cell lysates were subjected to the analysis.
Antibodies used for detection are presented on the left. Levels of tubulin expression are
used to confirm equal amounts of total cell lysates in each lane. Lower panel, results of
densitometric analysis of detected bands. Results are expressed as relative levels compared
with those of untreated samples. Tubulin bands were used to normalize densitometric
measurement.

(B) Activation of caspases. Cleavage of caspase-3, -8 and -9 was examined by immunoblot
analysis. Samples were prepared at the indicated time points after DHMEQ treatment.
Arrows indicate the position of cleaved or uncleaved fragments.

(C) Inhibition of apoptosis pathways. Effects of caspase inhibitors on DHMEQ-induced
apoptosis were studied using specific inhibitors for caspase-3 (Z-DEVD-FMK) and
caspase-8 (Z-IETD-FMK) as well as caspase 9 inhibitor (z-LEHD-FMK). Inhibitors were
added to the culture media 1 hour prior to DHMEQ addition. Left panel, cell viabilities
after DHMEQ treatment in the presence of specific caspase inhibitors.

(D) Effects of DHMEQ on cell cycle progression. MT-1 cells were treated with DHMEQ
(10ug/ml) for indicated periods followed by PI staining and subjected to cell cycle analysis
by flow cytometry.
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Figure 14. DHMEQ inhibits constitutive NF-kB activity and induces apoptosis of
primary ATL cells.

(A) EMSA and supershift analyses. Left three panels, inhibition of constitutively
activated NF-kB in three samples of primary ATL cells by DHMEQ (upper panels).
Cells were treated with or without 10ug/ml of DHMEQ for 16 hours. Positions of shifted
bands and free probes were indicated on the left. Results of EMSA with AP-1 probe are
shown in the lower panels. Right three panels, supershift analysis of NF-kxB components
in three samples of primary ATL cells. Nuclear extract of ATL samples were subjected
to supershift analysis with antibodies specific for p5S0, p65, c-Rel, p52 and RelB.

(B) EMSA of DHMEQ effects on T-cell enriched normal PBMC and supershift analysis
of NF-xB components. Left panel, nuclear extracts were prepared after 16 hours
treatment with or without 10ug/ml of DHMEQ. Results of control EMSA with OCT1
probe are shown at the bottom. Right panel, supershift analysis of NF-kB components
using antibodies indicated above the gel. The position of shifted bands is indicated on the
left. Antibodies used are indicated on the top.

(C) Effects of DHMEQ on the viability of primary ATL cells. Cells were treated with 10
ug/ml of DHMEQ for 48 hours. Cell viability was measured by MTT assay and the
relative levels compared with those of DMSO-treated cells are presented. Data represent
the mean+SD of 3 independent experiments.

(D) Detection of apoptosis by Annexin V. Three ATL samples and normal PBMC were
treated with 10ug/ml of DHMEQ and binding of FITC-conjugated Annexin V was
analyzed by flowcytometry after 24 or 48 hours. Data represent the mean+SD of 3
independent experiments.

(E) Changes in the nuclear morphology by DHMEQ treatment. Primary ATL cells and
control PBMC were treated with 10ug/ml of DHMEQ for 24 hours and stained with
Hoechst 33342.
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Figure 15. DHMEQ can rescue SCID mice inoculated with MT-2 cells.

Survival curves of the SCID mice injected with MT-2 cells. DHMEQ was used at the
a dose of 4mg or 12mg/kg body weight. The differences are statistically significant
(both p<0.05 by Cox-Mantel test).
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Figure 16. Reduction of HTLV-1 provirus load of PBMC by DHMEQ

(A) Detection of NF-kB activated cells with IL-2R expression in PBMCs of asymptomatic
HTLV-1 carriers. Confocal immunofluorescence microscopy of PBMC samples (upper
panels) and control cells lines (lower panels). Primary antibodies used are indicated on the
top, as well as a the agent used for nuclear staining.

(B) The experimental protocol for measuring changes in the provirus copies after DHMEQ
treatment of PBMC.

(C) Reduction of HTLV-1 provirus load in PBMC by DHMEQ. Reduction rates of HTLV-1
provirus proviral copies of DHMEQ-treated PBMC of virus carriers are presented. Mixture
of equal number of K562 and TL-Om1 cells served as a control (C).
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Figure 17. Schematic view of the action of NF-«B inhibitor in HTLV-1
carriers and patients with ATL

Constitutively activated NF-kB appears to be a common feature of ATL and
HTLV-1 infected untransformed cells. NF-kB inhibitor purges HTLV-1-infected
cells from HTLV-1 carrier (left). In ATL patients NF-kB inhibitor purges not
only ATL cells but also HTLV-1 infected untransformed cells from the body
(right).
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Figure 18. Inhibition of constitutive NF- K B activity in CLL cells by DHMEQ

(A) Time course studies of NF- k B inhibition by DHMEQ. CLL cell cells were treated with 10
u g/ml of DHMEQ for indicated hours. Nuclear extracts (2 1 g) were examined for NF- Kk B
binding activity by EMSA with a radiolabeled NF- K B specific probe.

(B) NF- Kk B subcomponent analysis in CLL cells. Subcomponents of NF- K B constitutively
activated in CLL cells were determined by supershift analysis. Nuclear extracts (2u g) of

untreated DHMEQ were subjected to supershift analysis with antibodies specific for NF- k B
pS0, p65, p52, c-Rel and RelB.
(C) Inhibition of constitutive NF- K B binding activity in CLL cells. CLL cells were treated with

(+) or without (-) 10 © g/ml of DHMEQ for 3 hours. Nuclear extracts (2 i g) were examined for
NF- k B binding activity by EMSA with a radiolabeled NF- k B specific probe. The position of
shifted bands corresponding to NF- k B and free probes are indicated on the left.
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Figure 19. DHMEQ reduces viability of CLL cells

Reduction of viability of CLL cells treated with DHMEQ. CLL cells, PBMC and
purified B cells were treated with indicated concentrations of DHMEQ for 48 hours

(A) or were treated for the indicated hours with 10 u g/ml of DHMEQ (B). Cell
viabilities were determined by MTT assay. For each case experiments were done in
triplicate. The data are means % s.d. of indicated cases. ** P <0.01
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Figure 20. DHMEQ induces apoptosis of CLL cells

(A) Flow cytometric analysis of Annexin V reactive cells. CLL cells, PBMC and purified
B cells were treated with 5 u g/ml of DHMEQ for 24 hours. After labeling with FITC-
conjugated Annexin V, cells were analyzed by flow cytometry. For each case experiments
were done in triplicate. The data are means £ s.d. of indicated cases. *P<0.05

(B) Nuclear fragmentation of cells treated with DHMEQ. CLL cells, PBMC and purified
B cells were treated with or without 10 u g/ml of DHMEQ for 24 hours and stained with
10 M Hoechst 33342.

(C) Immunohistological detection of caspase 3 activation after DHMEQ treatment in CLL
cells. CLL cells were incubated with or without 5 4 g/ml of DHMEQ for 24 hours. For
inhibition of caspase 3, 20 uM of Z-DEVD-FMK was added to the culture media one

hour prior to DHMEQ addition. For positive control Jurkat cells treated with 200 ng/ml of

anti-Fas antibody for 3 hours were used. Cells were spun with a cytocentrifuge and stained

by antibody for cleaved caspase 3 and observed by confocal microscopy. Staining of
GAPDH served as controls.

GAPDH
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Figure 21. Effects of DHMEQ on genes regulating apoptosis in CLL cells.

Quantification of the gene expression by real time PCR. CLL cells were treated
with or without 10 ...g/ml of DHMEQ for 16 hours. The expression of Bcl-XL, c-
IAP, c-FLIP, and Bfl-1 were quantified by real time PCR. For each case
experiments were done in triplicate. The data are means % s.d. of indicated cases.

*P <0.05 and ** P <0.01
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Figure 22. DHMEQ enhances anti-tumor effect of fludarabine in CLL cells

(A), (B) ,(C) and (D) Evaluation of combined effect of DHMEQ and F-ara-A. CLL
cells were treated with 5 u g/ml of DHMEQ, 2 i g/ml of F-ara-A or combination of

these two agents for 24 hours. MTT assay (A), Flow cytometric analysis of Annexin
V reactive cells (B), Immunohistological detection of caspase 3 (C) and Nuclear
fragmentation of CLL cells detected by Hoechst 33342 (D). In (a) and (B)

experiments were done in triplicate and the data are means % s.d. of indicated cases.
*P <0.05
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Figure 23. DHMEQ abrogates constitutive and inducible NF-k B
triggered by CD40

CLL cells (1x10°) were cross-linked by 500 ng/ml of anti-CD40 agonistic
mouse antibody (Immunotech, Marseille Cedex, France) for one hour and

treated by 10 1 g/ml of DHMEQ for 5 hours. CLL cells cross-linked by
isotype matched IgG (Dako) served as controls. Twou g of nuclear

extracts were examined for NF- K B binding activity by EMSA using a
fQA;ﬁ] Q]’\ﬁ]ﬁf] NT]:_ I’g R 1'\1‘(\]’\13
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Figure 24. Treatment by topoisomerase inhibitors further induces NF- kK B activity via IKK in H-
RS cell lines with or without I K B @ mutations

(A) The effect of SN-38, daunorubicin and etoposide on NF- k B activity of H-RS cells with or
without I K B @ mutations. H-RS cell lines; L540 cells without I K B & mutations or KMH?2 cells
with I kK B @ mutations were treated with 100 ng/ml of SN-38, 2 u M daunorubicin or 50 u M
etoposide for indicated hours. Nuclear extracts (1 1 g) were examined for NF- K B binding activity

by EMSA with radiolabeled NF- K B specific probe. Topoisomerase inhibitors used are indicated

above. DNR, daunorubicin; ETP, etoposide. Lower panels show results of EMSA with a control
probe, Oct-1.

(B) Analysis of NF-k B subcomponent after treatment with topoisomerase inhibitors by
supershift assay. KMH2 cells were treated with topoisomerase inhibitors for 5 hours and
harvested. 2 w g of nuclear extracts were subjected to analysis. Antibodies used are indicated
above.

(C) In vitro kinase assay of H-RS cell lines with or without I K B @ mutations. L.540 cell or
KMH?2 cells treated with 100 ng/ml of SN-38 for indicated hours were immunoprecipitated by
anti-IKK antibody and subjected to in vitro kinase assay using IKBa as substrate.

Phosphorylation of I K B @ by IKK, which represents IKK activity is shown in the upper panels.

Immunoblot of immunoprecipitates by anti-IKK antibody in lower panels shows an equal amount
of IKK was used in each reaction.
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Figure 25. Topoisomerase inhibitor-mediated induction of NF- k B is mediated by

the phosphorylation and degradation of IKBB in H-RS cells with IkBa
mutations
(A) Coimmuniprecipitation analysis of NF-kB p50 and p65 with IkBB.

Immunoprecipitates of anti-Ik B 8 antibody were blotted with anti-NF- k B p50 or p65

antibodies (upper panels). Immunoprecipitates were blotted with anti-I kK B 8 antibody
(bottom panel). IP, immunoprecipitation.

(B) Expression level of Ik B 8 protein in L428 cells after treatment with topoisomerase
inhibitor. Whole cell lysates of L428 treated with SN-38 for the indicated number of hours
were blotted with anti-I kK B 8 antibody (upper panel) or anti- @ tubulin antibody (bottom
panel).

(C) Phosphorylation of I kK B 8 protein in L428 cells after treatment with topoisomerase
inhibitor. L428 cells were treated with 100 ng/ml of SN-38 for the indicated number of
hours. Immunoprecipitates of anti-I K B 8 antibody were blotted with anti-phosphoserine

antibody (upper panel) or anti-I K B 8 antibody (bottom panel).

(D) The effect of SN-38 on NF- k B activity in 1428 cells. L428 cells were treated with 100
ng/ml of SN-38 for the indicated number of hours. Nuclear extracts (1 4 g) were examined
for NF- k B binding activity by EMSA with radiolabeled NF- k B-specific probe.

(E) Localization of activated NF- k B p65 and [ k B B after treatment with topoisomerase

inhibitor. L428 cells were treated with 100 ng/ml of SN-38 for the indicated number of
hours. Confocal immunofluorescence microscopic analysis was done on cytospin samples

stained with antibodies against activated NF- K B p65 and Ik B 8.
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Figure 26. DHMEQ suppresses constitutive NF- k B activity in H-RS cell lines

(A) Inhibition of constitutive NF- Kk B binding activity in H-RS cell lines. H-RS cell lines, 1.428,
KMH2, L540 and HDLM2, were treated with (+) or without (-) 10 u g/ml of DHMEQ for 7
hours. Nuclear extracts (2 1 g) were examined for NF- K B binding activity by EMSA with a
radiolabeled NF- k B specific probe. The upper panel shows inhibition of NF- Kk B binding

activity by DHMEQ. The lower panel shows results of EMSA with a control probe, Oct-1. The
position of shifted bands corresponding to NF- K B and free probes are indicated on the left.

(B) Accumulation of active NF- k B p65 in the cytoplasm after DHMEQ treatment. 1.428 and
L540 cells were treated with or without 10 i g/ml of DHMEQ for 6 hours. Confocal

immunofluorescence microscopic analysis was done on cytospin samples stained with antibody
against active NF- Kk B p65.

(C) Time course studies of NF- K B inhibition by DHMEQ. L540 and KMH2 cells were
treated with 10 1 g/ml of DHMEQ for indicated hours. Nuclear extracts (2 i1 g) were examined
for NF- kK B binding activity by EMSA with a radiolabeled NF- K B specific probe. EMSA with
Oct-1 served as control.

(D) NF-k B subcomponent analysis in H-RS cell lines. Subcomponents of NF-k B

constitutively activated in H-RS cell lines were determined by supershift analysis. Nuclear
extracts (2 u g) of untreated DHMEQ were subjected to supershift analysis with antibodies

specific for c-Rel, NF- k B p50 and NF- k B p65. Cell lines used are indicated on the left.
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Figure 27. DHMEQ induces apoptosis of H-RS cell lines

(A) Dose dependent reduction of cell viabilities of H-RS cell lines treated with
DHMEQ. H-RS cell lines; L428, KMH2, 1.540 and HDLM?2 as well as PBMC were
treated with indicated concentrations of DHMEQ for 48 hours. Cell viabilities were

determined by MTT assay. Data represent the mean %+ s.d. of 3 independent
experiments.

(B) Flow cytometric analysis of Annexin V reactive cells. L428 and KMH?2 cells
were treated with 20 1 g/ml of DHMEQ for indicated hours. L540, HDLM2 cells

were treated with 10 4 g/ml of DHMEQ. PBMC were treated with 20 i g/ml of
DHMEQ. After labeling with FITC-conjugated Annexin V, cells were analyzed by
flow cytometry. Data represent the mean % s.d. of 3 independent experiments.

(C) Nuclear fragmentation of cells treated with DHMEQ. Cells were treated with the
same concentration of DHMEQ used in the detection of Annexin V reactive cells for

48 hours and stained with 10 u M Hoechst 33342. Cells used are indicated above.
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Figure 28. DHMEQ-induced apoptosis of H-RS cell lines involves activation of
membranous and mitochondrial caspase pathways and downregulation of c-FLIP
and Bcl-xLL

(A) Immunoblot analyses of caspase 3, 8 and 9. LL540 cells were treated with 10 i g/ml of
DHMEQ and KMH2 cells were treated of 20 u g/ml with DHMEQ for indicated hours. 30

u g of whole cell lysates were subjected to the analysis.
(B) Inhibition of DHMEQ induced apoptosis by blockade of caspase 3, 8 and 9 activities in
KMH?2 cells. Prior to the incubation with 15 i g/ml of DHMEQ, KMH?2 cells were treated

with 50 u M of caspase 3-inhibitor z-DEVD-FMK, caspase 8-inhibitor z-IETD-FMK or

caspase 9-inhibitor z-LEHD-FMK. After 12 hours of treatment with DHMEQ, cells were
analyzed by MTT assay.
(C) The expression of Bcl-xL and c-FLIP mRNA. L428 and L540 cells were treated with

or without 10 1 g/ml of DHMEQ for 16 hours. The expression of Bcl-xL and c-FLIP was

examined by Northern blot analysis, using RT-PCR amplified fragments as probes. Two u
g of poly (A)-selected RNA were subjected to the analysis. Results of Northern blot
analyses are shown on the left. Expression of GAPDH served as a control. Quantification
of relative levels of expression is shown on the right. GAPDH signals were measured by
densitometry and the values were used to normalize the levels of densitometric
quantification of Bcl-xL and c-FLIP mRNA expression in L428 and L540 cells. The
relative expression levels of treated samples are expressed as percentages of those of
untreated ones, which are set to 100%.

(D) Expression of Bcl-xL and c-FLIP proteins involved in anti-apoptosis. L428 and L540
cells were treated with or without 10 4 g/ml of DHMEQ for 16 hours. Cells were spun by
centrifugation onto glass coverslips and stained with antibodies specific for Bcl-xL and c-

FLIP and observed with fluorescence confocal microscopy. Expression of & tubulin served
as control.
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Figure 29. Effects of DHMEQ on H-RS cell lines inoculated in NOG mice

1x107 of 1540 cells were inoculated in the post-auricular region of NOG mice. For the
treatment group, 12 mg/kg of DHMEQ was administered intra-peritoneally three times a
week for 1 month, beginning on either day 0 or day 5 when tumors were palpable. The

control mice received RPMI 1640 (200 1) simultaneously.
(A) Gross appearance of the mice with (right) or without (left) DHMEQ treatment.
Macroscopic images of subcutaneous tumors formed by L.540 and those resected from

mice with (right) or without (left) DHMEQ treatment.
(B) Size and weight of the resected tumors were measured and represented as bar graphs.

Data represent the mean =+ s.d. from 6 mice.

(C) and (D) Effects of DHMEQ on established tumors. L1540 cells (C) and KMH2 cells
(D) were used for the experiments. Size of tumors was measured and represented as bar
graphs. Data represent the mean + s.d. from 4 mice.

(E) Growth inhibitory effect of DHMEQ on H-RS cells is accompanied by apoptosis

Microscopic images of HE stained tumor tissues of mice with or without DHMEQ
treatment (right and left, respectively) revealed apoptotic cells in DHMEQ treated mice.
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Figure 30. DHMEQ abrogates inducible NF- Kk B and enhances anti-tumor
effect of topoisomerase inhibitors in H-RS cell lines

(A) Inhibition of topoisomerase inhibitors mediated NF- k B induction by DHMEQ.
KMH2 cells were exposed to 100 ng/ml of SN-38, 2 4 M daunorubicin or 50 u M
etoposide in combination with 10 i g/ml of DHMEQ for indicated hours. Two u g of

nuclear extracts were examined for NF- K B binding activity by EMSA using NF- K

B probe. Lower panels show results of EMSA with a control probe, Oct-1. DHMEQ,
DHM; daunorubicin, DNR, ETP, etoposide

(B) Accumulation of active NF- k B p65 after DHMEQ treatment. KMH?2 cells were

exposed to 100 ng/ml of SN-38 in combination with 10 u g/ml of DHMEQ for
indicated hours. Confocal immunofluorescence microscopic analysis was done on
cytospin samples stained with antibodies against active NF- Kk B p65.

(C) Effect of DHMEQ on viability of H-RS cells treated by topoisomerase
inhibitors. KMH?2 cells were treated with indicated concentrations of topoisomerase

inhibitors with or without 10 u g/ml of DHMEQ. Forty-eight hours after treatment,
cell viability was measured by MTT assay and the relative viability was determined.
MTT values of DMSO-treated cells were set to 100%. Data present the mean * s.d.

of 3 independent experiments. *P<0.05, compared with SN-38, DNR or ETP alone
(D) Analysis of Annexin V reactive cells. KMH2 cells were treated with 10

u g/ml of DHMEQ with or without topoisomerase inhibitors for 24 hours. Cells
were stained by FITC-conjugated Annexin V and analyzed by flow cytometry. Data
present the mean * s.d. of 3 independent experiments. Concentration of the agents

was SN-38; 100ng/ml, daunorubicine; 24 M and etoposide; 50 u M. *P<0.05,

compared with SN-38, DNR or ETP alone.

(E) Nuclear fragmentation. KMH?2 cells were treated with topoisomerase inhibitors
with or without 10 1 g/ml of DHMEQ for 24 hours. After treatment, KMH2 cells
were harvested and subjected to staining by Hoechst 33342. Concentration of the

agents was the same as in flow cytometric analysis of Annexin V reactive cells.
(F) Activation of caspase 3. L428 cells were treated with 100 ng/ml of SN-38 with

or without 10 i g/ml of DHMEQ for 24 hours. Cells were spun onto slide glass and

stained with antibody for cleaved caspase 3 and analysed by confocal microscopy.
Staining by GAPDH served as a control.



