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Fig. 6. Lack of role for caspase cascade and Bcl-xL in the regulation of Ras-induced
neuroblastoma cell death. (A) Ras V12-expressing pcDNA3 plasmid (0.5 pg) was co-
transfected with the green fluorescent protein (GFP)-expressing plasmid (0.5 pg) into
SH-SYS5Y (closed bars) and GAMB (open bars) neuroblastoma cells in the presence
of 100 pM zVAD-fmk (VAD100) or 150 uM Boc-Asp-fmk (BAF150) (pan-caspase
inhibitors). The proportion of GFP-positive cells showing morphological degeneration
was determined 24 h after transfection. (B) SH-SY5Y and GAMB neuroblastoma cells
were treated with staurosporine (STS) in the presence of the indicated inhibitors. After
24 h, cells were stained with acridine orange to detect nuclear changes, and the
proportion of apoptotic cells (having condensed and/or fragmented nucleus) was
determined under a fluorescence microscope. (C) SH-SYSY and GAMB
neuroblastoma cells were transfected with the Ras V12-expressing pcDNA3 plasmid
(0.5 pg) plus the GFP plasmid (0.5 pg), together with a control, p35-, or Bel-xL-
expressing plasmid (0.5 pg). The proportion of GFP-positive cells showing
morphological degeneration was determined 24 h after transfection as in (A). (D) SH-
SY5Y and GAMB neuroblastoma cells were transfected with the control pcDNA3
plasmid (0.5 pg) plus the GFP plasmid (0.5 pg), together with a control, p35-, or Bcl-
xL-expressing plasmid (0.5 pg). After 24 h, the transfected cells were treated with
STS, and the proportion of apoptotic cells was determined by acridine orange staining
24 h after STS treatment as in (B). In (A) - (D), the graphs indicate the percentage of
degenerating (A, C) and apoptotic (B, D) cells, and the data represent the mean +/-
standard deviation from three separate experiments.
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Fig. 6E

Ras Wt

|

Dead cells
(% vehcle control)
3

1
0 50 100

ZVAD (uM)

Fig. 6. Lack of role for caspase cascade and Bcl-xL in the regulation of Ras-
induced neuroblastoma cell death. (E) SH-SYS5Y-TA-wtRas (Ras Wt) cells
were cultured in the absence of tetracycline for 5 days in the presence of the
indicated concentrations of zZVAD-fimk (zZVAD), and the proportion of dead
cells was determined by the dye exclusion method. The graph indicates the
percentage of dead cells normalized to the vehicle control, and the data
represent the mean +/- standard deviation from three separate experiments.
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Fig. 6F

SH-SY5Y-TA-wtRas
r -1

Tc(-)
Te+) 8 4 5(days) ~ 2 i
- - g < 116kDa
e ... a— 85kDa

it 2 ; L i s

Fig. 6. Lack of role for caspase cascade and Bcl-xL in the regulation of Ras-
induced neuroblastoma cell death. (F) Cell lysates were prepared from SH-
SYS5Y-TA-wtRas cells cultured in the presence or absence of tetracycline for
the indicated periods. As a control for caspase-dependent poly(ADP-ribose)
polymerase (PARP) processing, cell lysates were prepared from GAMB cells
either treated with STS in the presence or absence of the pan-caspase
inhibitor zZAsp-CH2-DCB (zAsp) or left untreated for 2 days. The cell lysates
were subjected to immunoblot analysis using anti-PARP antibody.
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Fig. 7. Lack of cytochrome ¢ redistribution in neuroblastoma cells undergoing Ras-
induced death.

The neuroblastoma cells seeded on the glass coverslips were transfected with the
Ras V12-expressing pcDNA3 plasmid (0.5 pg) together with the GFP plasmid (0.5
pg). On the next day after transfection, the cells were fixed in phosphate-buffered
saline with 4% paraformaldehyde, permeabilized, and incubated with an anti-
cytochrome ¢ mouse monoclonal antibody (clone 6H2.B4). The cells were then
incubated with Texas Red-conjugated anti-mouse IgG secondary antibody.
Identical fields were photographed under a fluorescence microscope with filters
appropriate for visualization of transfected cells (GFP) and cytochrome ¢
immunostaining (cyto ¢). The double arrows indicate transfected cells undergoing
degeneration. The single arrows indicate STS-treated cells undergoing apoptosis,
which serve as a positive control for cytosolic distribution of cytochrome c.
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Fig. 8A
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Fig. 8. Augmentation of Ras-induced neuroblastoma cell death through
the activation of the TrkA signaling pathway. (A) The green fluorescent
protein (GFP)-expressing plasmid (0.5 pg) was co-transfected with the
TrkA-expressing or the control plasmid (0.5 pg) into SH-SY5Y
neuroblastoma cells. The cells were treated 6 h after transfection with the
indicated concentrations of nerve growth factor (NGF) for 1 day, and then
GFP-positive cells with neurites (cellular processes longer than two cell-
body lengths or longer than one cell-body length with a growth cone)
were scored. The results (mean +/- standard deviation) are from four
separate transfection experiments.
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Fig. 8. Augmentation of Ras-induced neuroblastoma cell death through
the activation of the TrkA signaling pathway. (B and C) The GFP
plasmid (0.5 pg) was co-transfected with the indicated amounts of the
wt-Ras-expressing pcDNA3 plasmid with or without the TrkA-
expressing plasmid (0.5 pg) into SH-SYSY cells. The total amount of
transfected plasmid DNAs was kept constant by adding empty vector
plasmids. The cells were treated 6 h after transfection with or without
NGF (100 ng/ml) for 1 day, and then GFP-positive cells showing
morphological degeneration were scored (B), or cell lysates were
subjected to immunoblot analysis using anti-H-Ras antibody to monitor
the expression level of wt-Ras (C). In (B), the results (mean +/-
standard deviation) are from three separate transfection experiments.
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4. EER

MR IR ITBIEVERKG - EYFHNEZ - REBETH D, RBEHEK
DATHREBCLVBETSEECTFRRIFR—HNDH 55— THRENRIE
I DIEPIE 2R T FHRAREDFET D (Brodeur, 1995). MEFETIIED
FRELSHETIFFI—N—DNHLSMIEINTED, REWRDHBDELT
Id H-Ras, TrkA. N-Myc 73 £ H3H 5 31Ty S (Brodeur et al., 1984; Seeger et al., 1985;
Tanaka et al., 1991, 1998; Nakagawara et al., 1993), H-Ras X TrkA OB HEB I EIF
IRTHEMEBEIL TH D, N-Myc OBEBRIEFARATRIMEL TWaN, i
S5DFFIX—N—DOREVELRLSHEHEBRRTH 500, TNEHINLDFF
< —h— OFEBRBEI RIS AN U TRRIRAYIZ ] S 0 0 £ FR7 #
BRI ZORRELTREOTFREIMEANESNZDONITDNTIHLLSH
Mo TRV, N-Myc IKDWTIHMI AP 2y IR AZANWZERNMNS
FOEBLNHREEBOREICTFEL 52 Z ENHME TN TNSH(Weiss et al.,
1997). H-Ras, TrkA IZDWTIHREFLRTREDRRBEBRICOVWTIEARETH >
feo 7 THBIEIBOTIE Ras BABOBREHESFEEBMRIC 5% 5
EYFRIB B DWW TR 2T 1=,

XTI RERBIFNFEZ AW CEEEBOBITERNS Ras Z2E8HEET S
EREMENEEERE L TWE ZEARASNTRo . LML SEMEME
37 R b= ADROEERBEFHRFETH 5EOBHEBRZRET. TUNEL

BETHAN—E - AR —FOFEMAOHRTE RN o7, %> T Ras &&
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RETOMIAIET R - REZR B> ZHEEZREIL TS ZERE S
Nz, ISIEBREZAVCETEMSEEROKE. Z£HMIZIZ non-apoptotic
72705 5 AIREFED U & DT & % autophagic degeneration (Schweichel & Merker,
1973; Clarke, 1990; Zakeri et al., 1995; Kitanaka & Kuchino, 1999) (D44 %4 L Ty
BT EMHBALZ, 205 invivo OFENTHERIE Ras DFEBL & non-apoptotic 75 #
FFEDRICEZERBERNH D EERLTNS, FITRIZ Ras DFEE & non-
apoptotic X lIfZSE & DR D KRBISR & B MR FEMBAOBETEAERIC
KOBRF L. TORRMRFEMIBA T Ras 2FRHEI B LICEH T,
EEAR THEINHEELFR CEME - -HIBELZBE TE 2 Z L0
Iz, BLE® in vivo 72 5TNT in vitro DEFTFERIZ. b MERIEREICEW
T Ras EHEDRBENG|E & &72> THEBEMIEAY non-apoptotic 72 HIFIZE 24 =
LT3 ZLzm<RBL TS,

4 E O FRFERBLFIBE OBFE TIE Fig. 1C DHIICR 5N 5 LS Ras &
AR T SMREERERICH S L TERSRO 5Nz, 20T &id Ras OFH
WEDEMEZ S L ZMEERSERICNEL DDOH 5. T hbbdisd
FRIRICEEAEOREY GBE) Z2EILTWAZLEEKRLTWS, 22T
CDOXIBRFARNCR SN 2BHEERN (Ras BHEOHIBEEEROME) 2E
BEEOEHEICERT 2L OREBEODDTHEINENITOVWTHRIEFT> 7=,
HRBHEZE I LCTWTFREFRMEFEE L TR - A7 U -2 X1
K U Rn7ZE N7 AEFl(mass-screening cases)NE < HSNTHBY. TNFETOH

HFIZINITEBBRICK > TOR EDHTOR 3 5D 1 LU EDOERIAEREHE
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ICEDIBERET 5 HDEE X 5N 5 (Yamamoto et al., 1998: Nishihira et al., 2000),
—HEBREEZT > TH TFRAR THRBHENHIF TSR VEFARE LTI,
EEPRAEIR % B o THAE L INSS stage 3, 4 IZZW X N7 1 FLLE OREF(clinically-
detected cases)?IH T 5ND, TOMEIZHBNT Ras [BHEDOBEEHEROHE
HEZEB L& T A, clinically-detected cases & ¥ & mass-screening cases THY
SIMCEBEICHENRD 5. MRFEOHKBREER & Ras 12X HIHE
ORI > ED ELAEMEANRGZ ZENbho/z. ZOREIILTL HMO
ANZZALDEEEEET HHDTIIRWA, Ras OXKBICE-> THEINS
i 2FED non-apoptotic 72707 T AKIRISEAS E SRBKE DB TEE /2 &5 %
RIELTWSAJREREZREL TS, £z, ZOLIRBEIAHIIINE TEHE
FREOHRBMEDOAN I LELTTOT S AHBEDCBEENEZ SN TE
BN H5T., TR X EBRBHEOMICIZ-EV ELHEEZRNE
UTR737 o 7213k D 8122 4E e (Tkeda et al., 1995; Koizumi et al., 1995; Tonini et al.,
197 X<FHHATHIHDTH D, I S5IALEEERICHE L - &EEOREE
BRI 9 % B FRMEEMNT O R autophagic degeneration DFA %R T L&
MEREICRD SN/ EMS (Kodet, 1998), Ras (B T3 B AEKEICIIAR+
DIGEREORB L X)L THHERIT X S non-apoptotic 72HIMIFEFEZ(EET 5
CEREDFROBFICHEBML THSAJEEENERI T NS, H. AFEISHR
FRITER 2> TITo 72t EEAS P THREMiE~OML 2R T EEMKE
PEL X)L TIEHSM Ras 2REHL TN I EZ2eBEREORIFBRIZB\WT

7. Ras IHESMEFEICBID > TWB Z EIFLFI LD L mEhTNnS
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Z &£7/p 5 (Bar-Sagi, 1989). KL X)L D Ras OHBIIHMLFEZN LU CRFRTF
BICEBL TWBAREE D E X 515,

4 EIDOFFEIC & D R SFEMIZIC Ras ORFENFE I NS & non-apoptotic 72
MREFEM S ER I SND T EAMASM ERR o7, TN TIE Ras EHEDORERE
MEDEIBEBFTHFEINTLSZDHN., EVDHEIIDODVWTIREENDEZAE
<HPD TN, Ras OFEBEML & R ZFE O3 ERIE & ORIC—E DBIfR
MALSNIEM ST EMS, MRREZSFOZRERFAFTER E13E 212
< OLAEEFHICRESINAZTO0S I AL DHIES N TV S T8N H#
s, HREFEIIHZRICHRTIEETHORU < BHRRIBICHET ZE
B MR A B AP ET A I Ras EEHEZHE L TS Z &M 5(Furth et al,
1987; Garin-Chesa et al., 1987), EE/LDB@EE THH TN TWEZRERE O/ S5 A
WERENS T EIZKD Ras OFRBENTLEL TS 200 bAINII, MEEE
=D DEEDOHTHLERBMABMENR N DS bHERIND LD
IZ. %< D subpopulation /» 5785 heterogeneous ZJEE EEZ 515, 5T
RAENICERRIEYT BB TIL. BRANATHIES2H00,. BEOKRBE &
HIZ Ras ZFHH Y % subpopulation 2L KB E EDDHLIIRBBDEEX
5N 5. —HERMEENCEMEZ LR WEE T3, {RIZ Ras 238 35 subpopulation
WFEFLE L TRFGRRESE £ TH Ras ZF I L /21 subpopulation ASEREIC
HWIEL TRBZH5DDLIR>THSbDLEEZSLND, £/~ Ras EHED
HEEHEITONWTIEASFLNIINTOHRBZL WA, N-myc DIEEERMLD H-

ras BRFITIZEBIZ R S5 N/2 0T & A 5(Tanaka et al,, 1991), BEEFOEE L
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XNVBLNWRZNUEOBRE W UHERBREHOLV ANV THEI N TWwWE EE
A B35, BIKRFENI EIZ N-Myc OFHE H-Ras OFEEREOMIZIZEDHES
BAERMNIRE X1 TH D (Nakada et al., 1993). N-Myc A% H-Ras B E'E O R EHH]
WZBO> TWL AR DEZE A 5N D, SEMEEFEIIBITS Res EAEORE
FEBBZHONMITH I ENTENIL. Ras ORBFEZN L /- HRIFEIC
XTSI IEREORENAFETE 5,

FAFITEZ, HRFEBEOERBBCHDE AN LAOBRICESE D
5FTDHEHT, E MEEET OV S LAMBREOEGEEE X5 L TEELREM
DEMHREEZ DD THD. FAROKERITR N R ERBERZ IO
T LAMIRENE P OEFATEERREIZREZLTNWSZEEZBESMIRLT
B, o TINETO 707 SLMBETRHODETRIN— 2] T 5H
—HIREZFIBEEZR NN LZEBKLTNS, FE, SERKRHZ2T- -
HEFBEOBARBHEIONTS [TRE—TZ) LVISEEOANSDTY 7O
—FTROIESERTERPOREEN., TR REBRREoETOY
T LHIRAZE] EVWOSBREEBATO I LICE o TREBOAN AL ZESICHE
BTEDLIToT, Mo THHE (705 LBEDOLENE] OBSE%
WRBRICEL Z&ITKD, INETT R ATROIESHAL B> 72
AERDH 5 NTRERETBE TS MIESEOEBIZT L — 7 2 —1nifk X
N5, BIZETIVINAT =/, N—F VR NF 2 b IHEREDMERE
EMEETEETNIMIEFKILIINETT RN AEEZNTERD, B

ITIZ78 > TEBIZE SRR TH E TS HIKEFEIL autophagic degeneration D
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KIRBRT R =S AERRBSTEHRETH B I ENBBINDL DA T
% 7~ (Anglade et al., 1997; Kegel et al., 2000; Nixon et al., 2000; Turmaine et al., 2000;
Jellinger, 2001). 5% 7 K h— AU DT TS S AHIREFEDHIE A J = X LH
%%éhél&ﬁib\:5mot%%®%§&%%t%tﬁiﬁmbﬁ%6
NBEZEBHFIND., £z, DADKREIIBVWTIERAAMBOD DY R b—
AP REETMEEZEAS5DOLE U THEER>TVWAMN, TR
AR D BREBENAMBES S > TWEZ DT 07 5 LA %EELT S
LK DMBRISDAMIBBEZREG TSI ENUFETES, ZOLDITEEDN
IRRMMN S, SROTOT S LAMBEEREIRZT R - AN TOT T A
HIFZEIC B HZMITTRBIZBIT 2 FO®RE S HIHEBEOMBAIC hE2E<SI &

NHETHDEEZLNS,
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5. ¥&¥

AW TIIHREE O B RBRMEICED 2 700 5 AMBSEDOHEE RS KITED
FIEHEFICOWTERFEZT o7, TOBER, SRFEOTFERREIFENFTH S Ras
DOFBFALIC—F L THEEHASEA (invivo) T non-apoptotic 7% HlIfIFE(autophagic
degeneration) N X TNB I EE RN/ L, 77 in vitro DEFRIZHBWNT Ras
DR EFEHEHILIC autophagic degeneration DK % 779~ non-apoptotic 74
RASEEFETH I EBEIE L. NS OFHERITHREIFETIL Ras EREOH
BEMNERR & 72> T non-apoptotic 727 07 7 AN BETNDE I EERTH
DTHBH, £/- Ras DFEHE %P5 /= non-apoptotic 72 EHEEFE MM S 75 5 fHIK
FEHRBHEEZEI LTS FRRFCHRFEO B TEEEIIEDLSNDS
ENS, ZO XD IRHFETEHRESEE O B ARMEICEBA L TV 5 alaetE i <
REINZ, INETHRFEOBRBEDOA N X LRT R = A TR+
SHIZHRBHATETESSHEINTELDN, SEOMEBRIEEDAIT LD
HBEICHZRREZDES5TDHOTH S, S SHICSEIOMEERITIE FEKN
TH (TR REFRB-T707 5 L5 PHERL TNWE I L2
DTRTHDOTHD., WAZIPFICHELTTOT T LAMREFEOHERENER
EROTNBEX DERBIINT 5EHED 5 WITEEEDORARICB W THILER

REDLESTHOERAFIND,
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