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2005 proposal for propective study group
By Hiyama
1) Timing of mass-screening test: In previous
meetings, it has reached consensus to perform mass-
screening test before 18-month-old. However, there is
no evidence to decide the most suitable timing of mass-
screening between 12 and 18 months old in the world.
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Now, the mass-screening programs in elder children
have already been started at 14 (Sapporo} and 18 {Osaka
& Kyoto) months old. It is difficult to make the timing of
screening common in these districts. It will be better the
mass-screening group receiving at 12-18 menths old with
non-receiving groups,
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There are three choices at present

1. Study design to decide the timing of screening
This is scientifically reasonable but requires more than
several hundred-thousand children for cohort study
and several times of testing

2. Study to evaluate mass-screening for children withinl4
and 18 months of age
This is easy to perform but scientifically qualified result
is not guaranteed. This timing will practically distribute
between 13 and 19 months, and this study is difficult
to decide the preferable timing of mass-screening. If
the significance is obtained in this study, next study to
decide preferable timing is needed.

3. Study to evaluate mass-screening in the restricted
districts where it is performed at 18 months of age
This is the most recommended study. This study with
the population size as the much as that in Quebec study
is preferable.

It is possible to launch two independent studies
conducting mass-screening at 14-month-old and 18-month-
old. But sample size in each study is the most critical
problem.
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2} Selection of mass-screening population and control
population
Decision of study period
HAdl, - xRS, ERFROEE

Now, mass-screening is performed in Sapporo City.
Kyoto prefecture (expect Kyoto City} and Osaka prefecture
(expect Osaka city). It is also tried in Niigata prefecture and
Kawasaki City with charge. Sizuoka prefecture is discussing
to start MS program at 2006.
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We are now calculating the sample size from data
presented by Dr. Nishi at Oct. 3, 2004, with an assumption
that the overall mortality rate for 10 years be 2 in 100,000
MS-receiving population and 5 in 100,000 non-receiving
population, with 5% of the significance and 90% of detection
power. When the detection power is supposed as 80%,
sample size in each group needs more than 650,000. Thus,
we must considered when the mass-screening receiving
population reach to 700,000, which decide the period to
be investigated. As shown in Quebec study, the prefectures
where mass-screening is not performed may become the

control population.

FEACEAY 10 H 3 QOBESRICHENE LTy 7
Noth o XOHEE (ZEED 10 TR TR 10 A AN 2,
FERBOTHIZ 10 AN S LIRE, AEKYES5%, il
HOWBDMEREKMTAZ LRFEE) 2{7T>TEhET,
TSR D TR, RIUAE O%DHE. LFBOAA
LR L TBONE T, R E SO%ICERELTEHIL
FTE (BRARPEENE TR 0% TLEENMEER
FE), ISV FALEDEY, TARFU—Z
FhEAGA TR TE BN T0 FAICETADIEN
{obhhahMiEL b 9,

ARy ZAAT 4 DL I ICRKEEOAEEZI S PO—
ARELT AT EBTRETT, £ ThiE, avho—/LEs
D70 AANDERMEAEE R D ET,

Is the size of MS-receiving population enough for

prospective study?
HEANIFATN?

The periods to reach the size of Quebec study (500,000)
are as follows:
Sapporo, Kyoto, & Osaka: 6 years
Added with Kawasaki, Niigata, Sizuoka: 3-4 years
Added with other possible prefectures: 2 years
Neuroblastoma cases detected in these populations should

be followed up for more than 5 years
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Birth babies
Prefecture Birth a year Neuroblast.oma cases
{1/7000 birth}

Sapporo City 15000

Kyoto (excluding Kyoto City) 11000

Osaka (excluding Osaka City) 63000
(subtotal) 85000 127

Kawasaki City 13000

Niigata 21000

Sizuoka 35000
(Subtotal) 158000 226

Kanagawa 69000

Aich 74000

Hiroshima 27000
Total 328000 46.8
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3} Mass-screening system A E

@ Cut-off value Hw A TEADHRE - EUER

@ Accuracy management FIEEEHD The information items for MS-receiving children

Sapporo, Kyoto : VMA, HVA and creatinine in spotted
urine on the filter paper are measured using HPLC
(High-performance liquid chromatography).

FLOZ « FEL : AHLRRIZ X B HPLC 2 & 5 VMAHVA, &
L7 F=fE

Kyoto's proposal : Accuracy management should
be performed in each group. At first, as performed
in 6-month-old infants’ mass-screening, the top 1%
cases in the levels of urinary in each group should be
examined in detail. After the MS-received cases reach
to more than 1000, positive cases are defined when
their urinary VMA or HVA showed higher than mean +
2.5 3D. Then, accuracy management will be checked by
Dr. Naruse and/or the measuring institution.
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Osaka: VMA, HVA and creatinine in raw urine are
measured using HPLC.
RERRF D £RRICE B HPLCIC KB VMAHVA, & L7 F
= E

Is there any bias to measure the urinary levels of
VMA, HVA and creatinine between spotted urine and
raw urine?
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O Ef (8%, #7F) Name

@ R Gender

® %&£HH Birth date

@ 1 H) Address

® #TTEMEH Date of measurement
® kERERE Date of sampling

@ HAKE (VMA, HVA, 2L T7FZ6)

Laboratory Data (VMA, HVA, Creatinine)
Strategy of diagnosis for MS-positive cases S5 {EHID 32 W

To keep quality of diagnosis, diagnosis of
neuroblastoma in MS-positive cases should be
performed in restricted institution in each district,
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Strategies for neuroblastoma diagnosis using mass-

screening system

B FIR

=24 hrs urineVMA, HVA | Cr T
=Serum: LDH, Farritine, NSE " i';n:;:;““d
=chest & abdominal X-ray
Abdominal USQ
{
| Tumor is undstectable |
L 4 ¥
VMA/HVA VMA/HVA
nosmal high
ﬁ Sl"‘r hil hVAh :
ightly g ‘MIBG
Follow off -
i
VP
1 Follow 1zp once & month T .
= axamination by touch *bane :clnt:graphy_' .
SVMA, HVA *bons marrow aspiration
*Angiraphyog

_‘Il.lmor is undetactable
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& Informend concent & ethical problems - >/7 #—U1 Pathological classification (INPS)

Fave b L REARE

In Osaka prefecture, the IC form has been already
prepared.

KRFFTE. [ CORMBEHIERENTVEY,

Kyoto: IC is important, because this study is research
project with administrative support. It should be
stated that the data will be used in future study when
neuroblastoma is detected with sufficient consideration
for their privacy.
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Managements for ethical problems may be different
in each district. Approval by Ethical committees in
Scientific Society and University fulfills the social
responsibility. It is necessary to respect the law for the
protection of individual information.
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Serum levels of LDH, NSE, Ferritine, urinary levels
of VMA and HVA

N-myc. DNA ploidity. trk expression

biological data for the decision of treatment
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N-myc. DNA ploidity, trk $Hz=135E
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Follow-up Survey iBEFE7E

Electrical data including the list of MS-target cases
and mass screened cases should be obtained from each
prefecture.

Neuroblastoma case is registered from all over Japan
when tumor is detected by close examination. All
neuroblastomas including non-screened cases should
be registered. Other available registration system
should be used.
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To identify whether the registered case has been
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(O Information items as follows should be obtained at
registration of neuroblasotma cases:
1. Age, gender, birth day, and address
2. INSS staging classification
3. Primary site



screened or not is as follows:

1.

The cases whose age is before the MS-targeting age
are considered to be as non-screened.

The cases whose age is after the MS-targeting age
should be referred in the list of MS-received cases
obtained from the prefectures.

When there are no matching cases, this case is
considered to be a non-screened case.

When there are more than 2 matching cases,
address or other precise information should be
used to identify the individual.

“Screened” or “non-screened” information written in
the registration form is accepted after its reliability
is examined.
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Statistical Analysis #aTENCARING PR A, BT

1.

2.
3.
4
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the MS recelving rate

Follow-up period

Folow-up rate

Logistic figure of the rate of neuroblastoma
detection

Person-year in each age

SIR and 95% confidence Interval
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5) Treatment protocol for MS-detected cases HERFDiRHRE
faft

MS-detected cases should be diagnosed by restricted
pediatric oncologists in restricted hospitals. IC for treatment
should be performed also by these doctors. The treatment
protocols should be standardized. Kyoto's proposal is the
use of the Japanese Infant Neuroblastoma protocol. Is this
enough to treat the tumors diagnosed at elder age (18
months old) than infants?

It is necessary to obtain all treatment information
including surgery, chemotherapy, radiation therapy, and

others in each patient.
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Summary

We comparied cases detected by screening and those diagnosed clinically, in the registration cases for Japanese infantile

neuroblastoma cooperative study group. The cases detected by screening with the poor prognostic factors is less than cases

diagnosed clinically. The cases detected by screening have good prognosis. In cases with MYCN amplification, the cases detected

by screening are early stages and have good prognosis. It is considered that these cases are target of the screening,
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Abstract

Background: In several neuroblastoma cell lines, retinoic acid (RA) can induce apoptosis independently of differentiation,
but the precise mechanism(s) remains unknown. NB-39-nu is 2 human neuroblastoma cell line that has the oncogene MYCN
amplification and a near-triploid karyotype. Inthe previous ANR meeting, we presented that. in this cell line, RA not only down-
regulated MYCN protein, but also induced apoptosis independently of differentiation. Aims: In this study, we further investigated
if RA or fenretinide{4HPR)-induced apoptosis of this cell line would depend on generation of reactive oxygen species (ROS) or
activation of caspases. Methods: After cells were cultured for three days in the presence of RA or 4HPR at 5 mM in combination
with or without N-acetyl-L-cysteine (NAC), apoptosis was evaluated by measuring the subG1 fraction by PI staining and FACS,
and the expression of poly (ADP-ribose) polymerase (PARP) and caspases (3, 8 and 9) were examined by Western blot analysis.
Results: A combination of NAC reduced two-thirds of subG1 fraction in 4HPR-treated cells, while NAC had no effect on that
of RA-treated cells. Cells treated with RA or 4HPR showed the cleavage of PARP and activation of caspase-9. Interestingly,
caspase-8 was activated in 4HPR-induced apoptosis of NB-39-nu, whereas caspase-8 was not involved in RA-induced apoptosis.
Conclusions: Although RA or 4HPR-induced apoptosis of NB-39-nu was dependent on effecter caspases-3 and -9, its upstream
apoptosis pathway in RA-induced apoptosis may be distinct from that induced by 4HPR, in which caspase-8 activation and ROS

generation may play indispensable roles.

A. Introduction MYCN expression, apoptosis. Although there have been
Neuroblastoma (NB} is the most common solid tumor of several reports using NB cell lines that undergo apoptosis
childhood with a marked clinical heterogeneity. Since the predominantly in response to RA, precise molecular
majority of patients with NB over 1 year of age develop mechanisms by which RA induces apoptosis, rather
aggressive disease with dismal outcome despite of current than differentiation. of NB cells remain to be thoroughly
improvements in clinical therapeutics, the previously understood.

accumulated observations that NB may spontaneously Apoptosis is characterized by a number of features
regress by differentiation and apoptosis have increased including cellular morphological change, chromatin
considerable interest in Retinoids that can induce both condensation, DNA fragmentation, and activation of a family
differentiation and apoptosis of NB. Although retinoid of cysteine proteases called caspase. Caspases can be
therapy for NB has been suggested to be promising through grouped into “apoptotic initiator” , such as caspase-8, and |
clinical trials with 13-cis-retinoic acid (RA} or fenretinide “apoptotic effector” , such as caspase-3 according to their
{N-{4-hydroxyphenyl} retinoid} (4HPR), the precise substrate specificities and target proteins.

mechanisms by which 4HPR or RA induces apoptosis of NB There are two independent pathways of caspase activation
have not thoroughly understood. that converge in the activation of apoptotic effector
In experiments with NB cells or cell lines, RA induces caspase-3. The first is initiated by ligation of specialized
a variety of cellular or molecular alterations including cell-surface death receptors, in which the recruitment of
growth inhibition with G1 arrest, morphological or adapter proteins and procaspases, such as caspase-8, results
biochemical neuronal differentiation, down-regulaticn of in activation of effectors or downstream caspases. The
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second pathway is mediated by the changes in mitochondria
and the generation of free radicals. Upon stimulation,
cytochrome ¢ is released from mitochondrial membrane
to cytosol and binds to Apaf-1, which leads to subsequent
autocatalytic activation of procaspase-9 and activation of
downstream caspase-3.

Reactive oxygen species (ROS) may play an important role
in apoptosis induction, because generated ROS can directly
activate the mitochondrial permeability transition, leading
to the loss of mitochondrial membrane potential and the
promotion of cytochrome ¢ release from mitochondria.
NB-39-nu is a NB cell line that has the oncogene MYCN
amplification and a unique karyotype with 47 XXY with
various abnormality or markers. (Figure 1) As we previously
reported, in response to all-trans retinoic acid (RA), NB-
39-nu cells undergo apoptosis, but little differentiation, at
the cellular level and the MYCN expression decreases at
the molecular level. (Rikiishi et al. ANR2002) In this study,
we investigated whether 4HPR or RA-induced apoptosis
of NB-39-nu cells would be dependent on the activation of
caspases or the generation of reactive oxygen species.

B. Methods
Materials and NB cell line

All-trans retinoic acid (RA) was purchased from Sigma
Chemical Co. (St. Louis) and 4HPR from Dr. Breitman,
NIH, and aliquots of these compounds were stored at -
80 T in a lyophilized state. NB-39-nu was kindly provided
by Dr. Y. Ishizaka, and cells were cultured in RPMI 1640
supplemented with 10% fetal calf serum, penicillin and
streptomycin at 37°C in air containing 5% COZ.

Stimulation with RA or 4HPR and determination of
apopiosis

One day after cells (2 x 104) were plated in 6-well culture
plates, RA or 4HPR was added into culture at the final
concentration of 5 mM and cells were incubated for 3 days.

For analyzing the proportion of cells in the sub-G1 fraction,
cells were harvested, washed with cold phosphate-buffered
saline (PBS} and stained in PBS with 40 ug/ml propidium
iodide (PI} (Molecular Probes) and RNase (0.5 mg/ml).
Then, cells were analyzed in a linear scale with a FACscan
cytometer (Becton Dickinson) and data were analyzed with
CELLQuest software.

Western blot analysis
One day after cells (105) were plated, 4HPR or RA was

added at concentration of 5 mM. In the course of 3 days
incubation, cells were sequentially harvested, washed with
cold PBS, and then resuspended in cell lysis buffer (100 mM
NaCl, 20 mM Tris-Cl pH 7.4, 2.5 mM EDTA, 10 mM NaF, 1
mM Nav04, 1 % Triton X-100, 1% sodium deoxycholate,
0.1 % SDS and protease inhibitor cocktail (Complete, Mini,
Roche Diagnostics)) were added. The crude proteins were
mixed with 2XSDS sample buffer (125 mmol/L, Tris-HCl
pH 6.8, 4% glycerol, 100 mmol/L DTT, 0.02% bromophenol
blue) and boiled at 95°C for 5 min. A total of 50t0 80 p g
of protein extract was separated by electrophoresis on 12%
SDS-pelyacrylamide gels and transferred to nitrocellulose
membranes. Membranes were blocked with 5% nonfat
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Figure 1, 4HPR-indcued apoptosis in the absence or presence of

5 mM NAC (day3}

milk in TBS with 0.5% Tween-20 (TBS-T) for 1 hr and then
immunoblotted for 1 hr with rabbit polyclonal antibodies
against caspases-3, 9, 8, poly ADP-ribosylase (PARP)
and BID (Cell signaling technology) or o -tubulin (Santa
Cruz). After incubation with anti-rabbit Ig conjugated with
horseradih peroxidase (1:1000), membranes were washed
three times for 15 min with TBS-T, proteins were visualized
by enhanced chemiluminescence (ECL) (Amersham) and
autoradiography (Kodak).

C. Results
NAC effect on 4HPR- or RA-induced apoptosis.
As shown in Figures 1 and 2, the proportion of subG1

fraction of NB-39-nu cells was increased after 3 days
culture up to 39.0% with 4HPR stimulation or 17.3% with
RA, respectively, as compared with that in the absence
of stimulation (2.1 to 3.4%). We previously confirmed
by using TUNEL method that these increases in subG!
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fractions were attributed with increased levels of apoptosis.
We added 5 mM NAC, an antioxidant, into the culture to
study whether the generation of ROS would play important
roles in 4HPR or RA-induced apoptosis of NB-39-nu cells.
Interestingly, NAC partially inhibited the extent of 4HFR-
induced apoptosis (62% inhibition), whereas NAC had no
effect on RA-induced apoptosis of NB-39-nu cell.

4HPR or RA induces degradation of poly(ADP-ribose}

polymerase and activation of caspase-9
We investigated the cleavage of PARP, which responds to

DNA breaks and is used as another hallmarks of apoptosis
induced by caspase-3. As shown in Figure 3, the cleavage
of PARP was detected in cells treated with either of 4HPR
or RA at 5 mM in a time-dependent manner, although the
cleaved form of caspase 3 was not detected. The extent
of cleavage of PARP was more intense to stimulation with
4HPR than that to RA, which is consistent with the extent
of apoptosis induced either by 4HPR or RA. Regarding
to caspase-9 that activates caspase-3, the cleaved form of
caspase-9 was detected in stimulation with 4HPR and also
in RA with lesser extent (Figure 4).

4HPR, but not RA, induces activation of caspase 8

To study whether the activation of initiator caspase would
be involved in the apoptosis of NB-39-nu cells induced by
4HPR or RA, we investigated the cleaved form of caspase-8
and BID. As shown in Figure 5, the cleavage of caspase-8
was detected in 5 mM AHPR-stimulated cells in a time-
dependant manner, whereas no cleaved form of caspase-8
was detected in 5 mM RA-stimulated cells. For stimulation
with either 4HPR or RA, however, there was no cleavage
of BID, which is activated by caspase-8 and induces
cytochrome c release from mitochondria after translocation
from cytosol to mitochondria.
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Figure 2. ATRA-induced apoptosis in the absence or presence of
5 mM NAC (day3)

NB-39-nu, induced by retinoic acid or fenretinide

D. Discussion

In the present study, we demonstrated that either 4HPR
or RA-treated NB-39-nu cells showed DNA breakage, PARP
cleavage and caspase-9 activation. These findings indicated
that 4HPR or RA-induced apoptosis of NB-38-nu clearly
involved caspase-3 since PARP cleavage was marker of
caspase-3 activation and caspse-8, an upstream effecter
of caspase-3, was activated. Although a slight difference
in the extent of PARP cleavage and caspase-9 activation
was observed between 4HPR and RA, it is suggested that
apoptotic effecter caspases may be similarly involved in
either 4HPR or RA-induced apoptosis of NB-39-nu cells.
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Figure 3. Western analysis of caspase-3 and PARP in NB-39-nu
treated with 4HPR or RA at 5 mM

By contrast, there observed marked differences in regard
to the activation of caspase-8 and the generation of ROS
between 4HPR and RA stimulation. Namely, both of
activation of caspase-8 and generation of ROS were detected
in 4HPR-induced, but not RA-induced, apoptosis of NB-39-
nu cells. Moreover, 4HPR-induced apoptosis was inhibited
partly, if not completely, by addition of caspase-8 inhibitor
or of an antioxidant, NAC, suggesting that an essential,
in part at least, involvement of caspase-8 activation and
ROS generation in 4HPR-induced apoptosis of NB-39-nu,
whereas nefther caspase-8 inhibitor nor NAC had significant
effect on RA-induced apoptosis of cells.

In many malignancies including NB, 4HPR induces high
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Figure 4. Western analysis of caspase-9 and a-tubulin in NB-39-
nu treated with 4HPR or RA at 5 mM



