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THEDLOTHBETH 5. ZOEANRFRIE, MEMlEBZFOMEANRERFOREED,
MmERZ EPSEEXNDZ YA MhA Y, BMRTFORE. ZO0ZEKRCHBENREEERED
BERLIFIERDOPBEEN., ZTOTL—HESTFLVRNVTHREINDDHHH. %<
DRBROBEDE>TND, ZOLDIREEHEDREBOFHREDH LH LVVEFEDORFED
FHIiZiE, b MMM, HMb, TR b—2 XFICED 2 Mg 5 ICHERIERE
EEEE T OCEBRBRET Lz LT, ENMEECBII 250 FREOREHAL ZOFFEIFNE Lz
FENDBFREORRBICEFTHAILHEETH S,

FRFICBNTUL, TO XS RE&AD S EFLBHEOMEHEE 7F L NIVTHEHLDD,
EIMREESEEBRECOMPBEERO., KR, REOREE., A, BREORRBICHITT, b
DRIK->THRERED D LicL b, EENRFER, RRICIET L., LrSEKRGHICOR
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IR T2 LREISN TSR, ZOMEEACHEEDENEZPITHOLD SN,
INSOHFOREZE NOIMFEAREEZHNTHET 2 LA, 7oFEyIREOFTVIT
XIVAF RPZDMOBELTFEADRE AV IMBEEBORECHEBOME, ZIECRRE
FOMREHETZ LRI ETDOODTCEETH Y. KMEOEREN, BETH 5. BAENITIE.
FNZENOHFD T > F £ X dominant negative, dominant positive ZE{K, FENEE
B (FVIXIVAF R, RTFR) EEHAVEHEERERZT 5. £, o000 F (B
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ABFN T F e AWFO & MBI T35 RE®RFT L. Be 1l —2EBHORKHMS
NTWBEADPSEFHB LW FRAOKREBZOTHET 2. $/2. b MMk
BI2HLEOBMAFITLET7HE N 2OMBEDR L ZOMEAIEREEECRET 28
GKELHMRIBEOTELETENT 2,
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FMRERENHEEPRD SNz, 220, SEEZZORICHEEINIMBORES(LR
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THHVWE, U933 7THRIZEMKEFGM—CSF (granulocyte-macrophage
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OMIaDREAE S L <L Z 0 MEIE EMBROBEIT L DA LE. 7R M=V XOREICEL
T T PAEUERDOF LATREDPAF I 3334 22AVEMEGICLVEERDS
FHIli 32 7535, BFEMEIC X D BB EHR T2 5%, FACS %MW H1 R8N
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AZ T —0DERR) OBHL BREDFEEAN .
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W) BRAN—EEHOBRHIZA L T 0T 4 L P2k o0k,

®bcl-2BETIIARKEEEREAYIBLVREESIT . F NS ) L HERE
RICHEADIEETF. bec l-2BEFREOHL -6 0 P~AOBEEFEAIZ. =L 7k
ORLV—Ya gz AN, FEFBREIRTSAY Y ent a4y Y E2RNE,
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DCREBEEFIZHTLAS~0ODNT, HL— 6 O il maiEezETsI8hIh
FCOMETCHLIPICR>TWAIHS -1 3%2BU0HL -6 0MilECcORRBRE(REERIL
oo ZOER, 7L FLL RUE GBI, EWEAROK A bESRE (M) o
REERESADLNEDN, DNAOKA RO SN T 7R N—Y X LIZE RS MR L
TWBZEDHELMRIC R, . MBEEHO@EFT» ST, FHZSubG 1 HEOEME
ZHERZGIHOBDPZEZ LRI BDOD. SHIZEENG2 /MIFFEEEEANTH /e T
“bhbbB, G1PLRAMTHG 2/ MPLAXMTHHRL, MBS G 1HCRENT ISR 2k
ZLTSUbGLlEHICF> T LEISRREELI SNz COXDRAMEEEDLOTHRRET
HD. ZOMAEASTERFEORIVSBOEERETCH DL LELONE, £k, S0, BEN
HIYEMDRHOONEHS — 1 SROBSEIICEELH Z2HD0ELEZHARD ZHIC. TaLd LD
REFIOSDESHE L. b, HS—13¢HS— 1 7TO®EEFITHSHS — 4 81 oligoT
ZEMUESOR, HS—1 303 ' fIEHNIZ oligoT ZRAMUEHDTH B, 2NHDOH DI
WEREIMEREE D R o= e s, BIC) VEBEOABROMBIC L > THERHR L TV
ZOTIRBENWT EDBbho Tz,

QF NIV A V) VEBEFEERER (TetOnoR) 2AVTE MEHAMPBHRELGHL
—60ICBITFEbcl—2BEFOREIODNWTHRE L. Becl—-22E8T0E XK
e 7o F e AEHOTSEZRAWTCERE T/, £7. LV XEIOHERICBNWTEBC
1-2EHOENEMTAI L, BTV F LU ABMIORRICBNWTCEBec 1l -2EHDRE
PEDLTHEILEREZLE (Figure 1), W2, Y AEIOEFETIIHL—~6 04
MOMBELIIEIENZ Z L, 7o FE U AEFIORBECITRBEAEI REI NS Z L 2REFT L.
Bel—-2ZBH0HfIlEEEAZ2SBEOERZATHS»PCLE (Figure 1), &XiZb
cl—-27 F LU RBEEFORRICL>TB el - 280D LMK TOMBEIH, 7R
F—Y R THEIDPESPRHERT 010, BEHEEZESDNARKAL (75 —EKR) OEER
ol BOBEHEPDNAS Y —LE-SET7RN—YXREOFRIZRHINT. FEHND
WRERo 2o KL ARNVTCHERTE-MBAROZERIZ. B TR INE, 51T, EHE
BWTHKOEE. I bRV T7ORbREIHEETCERI>E. e I MIVEFYT
WEL T, EMELHROONBNI R L, . SHEBRSIN-MREIE R XN
—PRHEH (z—VAD) TREIMFHEINT, B XN—ELIZERZHEAEREZAN L=
THDHEEZIONT=.

@t P MFFRMEHU 9 3 7o, GM—CSFEHEMULEL 2, BfkeEmlc (%40
TORIZ) PRIV REFBTEILEMALE. ZOL3BGM-CSFIRL7H M —
VRIFTNFIZEB7R b —Y R L HEITERA LSV, WHEEEMLEU 9 3 7 MIIZER
Mo/ (Figure 2). TNFRARLTFGM-CSF3U9 3 THIkICS
WTCARNN—E IROEEEZFE LD, MEERINT 2 &I 5ICEBOAX—E 3KROENE
NHFEINE, £25D, TNFTCEAXN—E3OEMEEALPFEINSDIIHLTGM
~CSFTRHEEINT, MEFLELTCHTNFEMLAEOHMRTH >, LEDST, G
M—CSFHMTHEENTNF LGM—CSFOMECHENICFBINZHR/S—¥ 31
OEMIIHRIS—E I ZDHEDTRHFENT LRI N, DI, BRIS—E3OHER (D
EVD—CHO) ®HRIS—ELBOMES (zVAD) i, TNFIZL2HM5ENH LE
MGM—CSFIZL M ICIZZEESEZ Dol BRIS—E 3 UNDH XN —E DG
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Tl BANR—E 8DEEHRRBINEZD, BAN—E¥ TZEEOHDS IEEREADOHE D
5BEELTOVRNWEEZ SNz, '

4. % R

BL4DERLEZCREBIZNTAHRIAF0FA— D2 0BEOTVF LU XFT ) IF
FFIVRXZVLEIFRIE, HL—6 0l UTKEDIERAERE LR, Thbb, EE
LEBOSWIL L FEEZLTH, DNAOBSKB LIZZF—2RDT. TNETCITHE VIR
BENTWRWEROMBRETHZ EEZONE. T, MREHOEFTD SIEIMBOREIZ
LOMHI2LGIHIEENTSuUbGlIZENTULESRELEZONED. ThdG1l 7L
ArRG2/ MPLRMEEIERLZMBFOPERIEELELZ 2. —H. TV F U ADEAKREIC
BIL T, EFEEFTOMEICLD (CREBEADOEHADEMES) WHDBZ TV FL L XEHE
TIERWZ &, LU, REDEWERRMOAIZEL BT T7H X)) v 7B CIdRINA 7))
FA €= a MRENRIEATHZIL LW EREDPRENTEE, FO—DDHEEM L LT,
CREBIZHT 2 3IBEOENRTVF L AICHYT2ERERESN 26 LTEBh. CREB#
DHDLIFRLRDLHF (BEH. mRNA) $FZo6Nb. BLBHREZFOLS REFIEERL
C. CREBERLETO3 "HlE Al ulBH DB oD > B EFOELEERI LTS, 51T,
ZDOEIRBEFOMRNANSEEN CHoETLF LRI ZRHICHL TS (B2
BHNIEES)) &b FHIRERTHIAL TS, 2BIICOIS>BEFEOEtIcEALTX
BICHET LT E =1,

SE, FIIVA V) UFERER (TetOnoR) 2HNTCE NEHAMMBEIIEEHL
—60ICBIT2bcl —2EEFOREIOVWTHELELZA, LY AEFIOKFETITHL
— 6 OMilEOMgFErIflENZ &, Po Iy AEAORRCITHBEEIEEZND I &
zRHL, Bel-2EBHAORMIEEAZD SO THERTLIENTEE, LML, be
1-270F 2 RABEEFORBRICL->TBc 1 - 2E@A»EL LK TOMBEEIBNT
. BOBEHPDNAS Y —LE- 7RIV RBEOFRRIZRMENT., FEANOKERL
Rolze LA, MIEANICERIPZEBERIN. WH 3 HAE (autophagy) WS HRELE
AbNJze IPAURYTIIHEBLOEELIELRL, AXRN—POESIBENT, 78
P—Y X EEMBEANY T FNVEEOHEHP SRS BRAMPATLLEZ bk 2O LS M
FEFLIZ TR M= T BRWIEr Do, BEKNRA 7D -3 X BELMICER D, TERH
SNTWBEEIOREADOTOT S LENHBEEEEZ 5ND, £/-. Becl— 2EH DR
KE2TI IV R TPIEREREMI R, S PIVRITPUAN (SAVYV—0RE) T
DOBcl—-20%E%ZRRTI2HAE2EEI. ZOHMITHTH /2,

ZDfth, SEEOMFITHE NI, ARiZMBHEOEELZT 2 X TOEMAFEM—C
SFIC&2bt MEFHRMABKUIZI TO7P R —Y R EHLIICLE. COGM—CSFiIz &
DZEEOT A=Y RE, HHMHARTNFICLZ7E N X EHBWICER LAV, B8
—E3MHEROEEEZZIT T, HANX—¥3IZD0HDTIIRVWHAZAN—L IBOTELE .,
ELOTEHREVNVIRABEZN LTI DEEZ SNz, EHEERERIITETH 2 M,
EMIKOFPHRN—L X2EZ L LSOO TCEERERZRTHLLEZ BN,

GEEOMRICBENTL, RELSMELRITCELCREBARHIBRICLZPEIN—V 2
CCREB7UF UV ZAAVIRCEIBZHMBOP R N—Y XTI BWEIREEICMZ T, Bel—
2EHBADCLZ2BREES 7R M= XA TRBRVWHMEE L H X5—€ 3BOMEENT 28
MAFICLZ2=2—IRTPRIN—= R\ 2FBEOEEENE N MEHBEEORERZ B S h
TR EHTEE, INLOAE4BEOR A MBEOHIEDMER ILE LD 5 & 525
MARMREMZ 2 2icd b, FMEEOEBNRSTFEFEITELOAR S T, MK &
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SEEIT. BELVTFoTCEECREBP VY F XAV I MAHIEHRICN T 5/EH
BEPRERREPOBE L, PRIV, 220—Y X, G17LAM G2/ M7PL X
FOWTNEHERAKERMERZELMII U, . ZREEREF LIS, T2V A4 7)) 0
BEFREFELZFARANVWT, H2EO0L FaLFEMEOBec 1l -2&H02W I8, %
OERTR NV I TR BERS 2SS MIREFFEINL I LER R LE, 512, &
FEZ. EMEFOM-—CSFTHFEINS b MEFREABKO 7R b= X & F S BEREN
RerRH L. FOMBEASFEFEOMHEZ EIZHZXS—ELWSBHAP LT,

6. fFERE

Okuma E, Saeki K, Shimura M, Ishizaka Y, Yasugi E, Yuo A: Induction of apoptosis in human
hematopoietic U937 cells by granulocyte-macrophage colony-stimulating factor: possible
existence of caspase 3-like pathway. Leukemia 14:612-619,2000.

Shimura M, Osawa Y, Yuo A, Hatake K, Takaku F, Ishizaka Y: Oxidative stress as a necessary
factor in room temperature-induced apoptosis of HL-60 cells. J Leukoc Biol 68:87-96,2000.

Yasugi E, Kumagai T, Nishikawa Y, Okuma E, Saeki K, Oshima M, Susin SA, Kroemer G, Yuo
A: Involvement of apoptosis-inducing factor during dolichyl monophosphate-induced
apoptosis in U937 cells. FEBS lett 480:197-200,2000.

Saeki K, Yuo A, Abe I, Seki T, Noguchi H, Isemura M: Apoptosis-inducing activity of lipid
derivatives of gallic acid. Biol Pharm Bull 23:1391-1394,2000.

Saeki K, Yuo A, Okuma E, Yazaki Y, Susin SA, Kroemer G, Takaku F: Bcl-2 down-regulation
causes autophagy in a caspase-independent manner in human leukemic HL-60 cells. Cell
Death Diff 7:1263-1269,2000.

Hagiwara S, Yagisawa M, lki S, Mimura T, Urabe A, Miwa A, Togawa A, Higashihara M,
Takaku F, Yuo A: Tyrosine phosphorylation of proteins in primary human myeloid leukemic
cells stimulated by macrophage colony-stimulating factor: analysis by disease types and
comparison with normal human hematopoietic cells. Int J Hematol 73:100-107,2001.

Saeki K, Yuo A, Koizumi M, Fujiwara K, Kaneko M, Takaku F, Yazaki Y: CREB antisense
oligonucleotides induce non-apoptotic cell death in proliferating leukemia cells, but not

normal hematopoietic cells, by a bizarre non-antisense mechanism. Leukemia 15:238-245,2001.

Yuo A: Differentiation, apoptosis and function of human immature and mature myeloid cells:

—197—




intracellular signaling mechanism. Int J Hematol in press 2001.

GRE B 2. Bk, I. mMEMlo Bk - Bk, BRMWERRMEE. MEEER
40(supp!.):10-16,2000.

BRE B b MEROMHIEAY VI IOVIREERE, BEEGE 33:448-464,2000.
BR W : 7R =Y ROV T FI)VEE, MK7 0T 47 10:1383-1494,2000.
BE B e MEHERIROSMEE Y TV IVIGE, H16%. BRI

BE B RIER, fllo EFEARRM, FEEES. AN#ME BARER. E2ER. R, B
R,

BRE W ST LEH. SRR 2. RIFIBMIR, RZR A, R, HRH.

HRE W HMBKEINE, B : HIMKRKE, B3E  KER. H3% : MK - EMFRE,
EBEOIODORFIEFEE, HEFREH, HNBREE, RIUEE, B BRI,

BRE W HIEREANE. B @ HIMBRRKE. HB3E  KER. 3% MWK - BMBKE,
BEO O ORFEFEE, HEREH, HINBRESE, fLEE. =, BRH.

SR W HMPREEEEREAE. B : HIMKRRKE, 5B 3% RER. HB3% : MW - BB
fBo BEDOLODRIIELHEE, HHFREW, ANBEEE. PILBE, FR, BRF.

—198—



line 1 line 2 10 80
—> -
£ 8
Dox -+ -+ - 60 -
= S
> )
~ 6 st
g S a0
. 2 g
g <
Dox - + = 4 L 8
B 20
]
i i =
ine 1 line 2 = 2
8
> 0
0 T Dox

LA L DAL T
Dox - + - & 0 1 2 3 4 5(days)
tet-antibel-2 tet  tet-bcl-2

Figure 1 Bcl-2 knockdown by its full-length antisense message induction. (a) The two bcl-2-antisense-message-inducible lines of HL80/tet-antibcl-2 (upper), the
parental HL60/tet (middle) and the two bcl-2-sense-message-inducible sublines of HL60/tet-bcl-2 (bottom) were cultured with or without 2 ug/ml doxycycline as
indicated. After 5 days, cell lysate was prepared from the equivalent number of viable cells and Western blotting was performed. (b) The growth curve of the two
lines of HLB0/tet-antibel-2 after doxycycline treatment. (closed square: line-1 doxycycline (—), closed diamond: line-1 doxycycline (+), open square: line-2
doxycycline (—), open diamond: line-2 doxycycline (+)). (¢) The percentages of dead cell numbers in HL60/tet-antibcl-2 line 1, HL60/tet and HLB0/tet-bcl-2 line 1 at
day 5 were shown. Similar results were obtained from line 2 (data not shown). Results from the three independent experiments were shown
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Figure 2 Combined effects of GM-CSF and TNF on U937 cells. U937 cells were cultivated with or without 10 ng/ml GM-CSF, 10 ng/ml
TNF or combination of both for 2 days (48 h), and then subjected to FACS analysis to quantify the population in the sub-G1 region.

—199—



ERRI2FEE
AlEEHELr 1 — YY1 T2 AWE
B HEE

E20H
ERBRERE S OMBICB T 55

ERR134E11 H30 R F1T

HT MEREAN ba—< 80 T2 AREH

T103-0001 HEHHPREXASENMZBIT13E 45
HEEIN UMcEBETERED 4F
HEE 03(3663)8641 FAX 03(3663)0448

HIR Bttt V-5 2%



