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ABSTRACT

Neuroblastoma (NB) arises from primitive sympathetic neuroblasts in
the adrenal gland or the sympathetic ganglion. NB in situ, sometimes
observed in the adrenal glands of autopsied infants, is considered to be a
premalignant lesion that may develop into NB. Little is understood about
the morphological and biochemical changes that accompany this malig
nant progression.

In this study, a unique monoclonal antibody, KP-NAC8, raised against
a human NB cell line is described. This binds to NB cells but not to fetal
neuroblasts. The antibody recognizes a M, 200,000 surface protein on
NB cells. KP-NAC8 binds to 15 of 17 human NB cell lines and all 26
fresh NB samples either from tumor tissues or from marrow aspirates
involved with tumor. The antibody was found to cross-react with some
other tumor cell lines, namely, Ewing's sarcoma (1 of 2), melanoma (1 of
4), lung cancer (3 of 3), and leukemia (2 of 14) cell lines. However, KP-
NAC8 did not bind to any rhabdomyosarcoma (0 of 4), Wilms' tumor (0

of 4), retinoblastoma (0 of 2), glioma (Oof 4), and gastric cancer (0 of 2)
cell lines examined. Among fetal tissues, KP-NAC8 did not react with
normal neuroblasts in the adrenal glands of 5 fetuses. In a further study,
the membrane phenotype of fetal adrenal neuroblasts was analyzed by a
panel of 12 monoclonal antibodies including KP-NAC8. A comparison of
the binding of the same panel of antibodies to fresh NB revealed that
antibodies UJ13A, UJ127:11, PI153/3, anti-Thy-1, A2B5, BA-1, BA-2,
HSAN1.2, and Leu-7 bound to both fetal adrenal neuroblasts and NB
cells. Monoclonal antibodies OKIa-1 and J5 did not bind to either tissues.
The only antibody that could distinguish fetal adrenal neuroblasts from
NB cells was KP-NAC8.

KP-NAC8 may, therefore, define a differentiation-related antigen that
may prove helpful in understanding the biological nature of NB and NB
in situ.

INTRODUCTION

NB,3 the most common solid tumor in childhood outside the

brain, is thought to arise from fetal neuroblasts that failed to
undergo normal differentiation. Some NBs are considered to
be congenital, and NB in situ happens to be found in the adrenal
glands of infants who have died from nonrelated causes (1).
There is an unsolved problem about whether NB in situ is a
true neoplasm (1-3) or a prolonged persistence of fetal neuro
blasts in the adrenal gland (4). Some distinctions between NB,
NB in situ, and fetal neuroblasts in the adrenal gland have been
demonstrated, based on histolÃ³gica! studies (5,6). However, no
differences in antigen expression have been reported among
these 3 entities.

In the present paper, we examine the membrane phenotype
of normal fetal neuroblasts in the adrenal gland and compare
this with that of NB cells, using a panel of 12 MoAbs including
a unique MoAb, KP-NAC8, raised against a human NB. cell
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line. We characterize this MoAb and demonstrate an immu-
nological distinction between NB cells and normal fetal neu
roblasts.

MATERIALS AND METHODS

Cell Lines. Human tumor cell lines used in this study consisted of
17 NB lines, 25 other solid tumor lines, and 14 leukemic lines (Table
1). These lines were grown in RPM! 1640 with 10% heat-inactivated
fetal calf serum (Microbiological Associates-Bioproducts, Walkersville,
MD) containing penicillin (100 units/ml), streptomycin (100 Mg/ml),
and glutamine (2 HIM).

MoAbs. Twelve MoAbs, UJ13A (19), UJ127:11 (20), anti-Thy-1
(21), PI153/3 (22), BA-1 (23), BA-2 (24), A2B5 (25), HSAN1.2 (26),
Leu-7 (27), J5 (28), OKIa-1 (29), and KP-NAC8, were used in this
study. All MoAbs except HSAN1.2 were in ascites form, the former
being a hybridoma supernatant. MoAbs were used in antibody excess
(4 times MoAb concentration needed to saturate antigenic sites on a
reference NB cell line); KP-N-RT(BM) for all MoAbs except J5 and
OKIa-1, and on a reference pre-B acute lymphocytic leukemia cell line;
NALM-6 for J5 and OKIa-1 as described previously (7, 9, 30, 31).

Normal and Neoplastic Samples. Normal and neoplastic samples
were obtained from biopsy, surgery, and autopsy specimens. Tissue
specimens were kept on ice until they were either frozen or minced to
give single cell suspensions. Tissues for sectioning were rapidly frozen
in OCT compound (Lab-Tak Products, Naperville, IL) using either
liquid N2 or acetone/dry ice and stored at -80"C. For single cell

suspensions, tissues were minced in a stainless mesh and the viable cell-
rich fraction was isolated by centrifugation on a Ficoll-Hypaque gra
dient. Mononuclear cells in either peripheral blood or bone marrow
blood were prepared by gradient centrifugation from heparinized sam
ples of patients or normal subjects. Granulocytes were obtained by a
hemolytic method using NH4C1.

Immunization and Cell Fusion. BALB/c mice, 8 weeks old, were
immunized at 2-week intervals by 3 i.p. injections of 1 x IO7 KP-N-

RT(BM) human NB cells (7). Three days after the final injection, the
splenocytes were prepared for fusion with P3X63-Ag8.653 mouse mye
loma cells (32). Hybrids were selected in hypoxanthine-aminopterin-
thyniidinc-supplemented RPMI 1640. Culture supernatants were
screened for the presence of antibodies to KP-N-RT(BM) cells by
indirect immunofluorescence. The selected hybrids were cloned by
limiting dilution and their supernatants were screened for binding to
NB lines, other tumor lines, clinical fresh tumor samples, and normal
cells and tissues.

Ascites Preparation. BALB/c mice were primed with 2,6,10,14-
tetramethylpentadecane (Sigma Chemical Co., St. Louis, MO). After
2-3 weeks, they were inoculated with 1 x I()7hybrids. Ascitic fluid was
preserved at -80Â°Cand contained 0.1% sodium azide.

Immunoglobulin Isotype. The immunoglobulin isotype of MoAb was
determined by double diffusion. The supernatant of the hybrid was
concentrated 10-20-fold by ultrafiltrat ion and was reacted with class-
specific goat anti-mouse IgGl, IgG2a, IgG2b, IgA, and IgM (Miles
Laboratories, Inc., Naperville, IL).

Indirect Immunofluorescence. For cell suspensions, cells were stained
with appropriately titrated MoAbs as described previously (7, 9, 30,
31) and were observed under a BH2-RHK UV microscope (Olympus,
Tokyo, Japan). At least 200 cells were examined and the percentage of
stained cells showing either negative, partial (weak), thin complete
(moderate), or thick complete (strong) ring staining was counted. The
reactivity was determined by the results from 3 to 5 or 1 to 3 independ-
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Table 1 Human cell lines used for screening ofMoAb (n = 56)

CelllineNeuroblastomaKP-N-RT(BM)KP-N-RT(LN)KP-N-SI(FA)KP-N-SI(LA)KP-N-AYSJ-N-CGSJ-N-KPSK-N-DZSK-N-SHSK-N-FISK-N-LOSK-N-ASSMS-KCNSMS-KCNRSMS-KANNB-1GOTORhabdomyosarcomaA-204RDA-673SMS-CTRWilms'

tumorSK-NEP-1G-401SCMC-wlWoEwing's

sarcomaSK-ES-1TC71RetinoblastomaWERIY79GliomaU-87MGU-373MGnu226KHG2Ref.77UnpublishedUnpublishedUnpublished8,98,9999999,109,

109,
109,119,

129,

139,139,1391313UnpublishedUnpublished9,13914151313UnpublishedUnpublishedCell

lineMelanomaG-361COLO38MeWoHMOS-1Lung

cancerSK-MES-1'A-549*Luci3*Gastric

cancerKATO
IIIAZS21Non-T,

non-BleukemiaKM-3N

ALM-16T

cellleukemiaHPB-ALLCCRF-CEMMOLT-4CCRF-HSB-2B-cell

leukemiaBALL-1NALM-1NALM-6Myelomonocytic

leukemiaTHP-1ML-1U-937HL-60K-562Ref.131617Unpublished1313Unknown13Unknown1818181818181818181318181818

0 Squamous cell carcinoma.
* Adenocarcinoma.

ent experiments in cell lines or clinical materials, respectively. If more
than 10% of all examined cells were stained, the reactivity of sample
was determined as positive (9, 30, 31). For frozen sections, the proce
dure was identical to the immunoperoxidase technique described below,
except that fluorescein-labeled goat anti-mouse immunoglobulin (Cap-
pel Laboratories, West Chester, PA) was used as a second reagent.

Immunoperoxidase Staining. Frozen specimens in OCT compound
were sectioned 4-6 urn thick and air-dried. Unfixed sections were
rehydrated with 0.05 M Tris-HCl buffer (pH 7.6) for 30 min and then
were incubated with horse serum to block nonspecific protein binding.
Sections were incubated with MoAbs, biotinylated horse anti-mouse
IgG (Vector Laboratory, Burlingame, CA), and avidin-biotin-conju-
gated horseradish peroxidase (Vector), each step taking 30 min. As a
control of first reagent, nonimmunized mouse IgG was used. Antibody
binding was visualized with diaminobenzidine (Wako Pure Chemicals,
Osaka, Japan) and 0.01% H.O; in O.OSM Tris-HCl buffer. For immu-
nostaining of tissue sections, positive and negative tissues were prepared
in each experiment. Especially in immunostaining of fetal neuroblasts,
at least 200 neuroblasts in each section and at least 5 sections in each
sample were observed in 3 separate experiments. The reactivity was
determined as same as the criteria of indirect immunofluorescence.

Immunoprecipitation and SDS-PAGE. Immunoprecipitation was car
ried out as described previously (31). In brief, 3 million KP-N-RT(BM)
cells were radiolabeled with Na'2SI (New England Nuclear, Boston,
MA) using l,3,4,6-tetrachloro-3,6-diphenylglycouril (lodo-Gen; Pierce
Chemical Co., Rockford, IL) (33). Radiolabeled cells were solubilized
with 2% Triton X, and the cell membrane extract was preabsorbed with
fixed heat-killed Cowan I strain Staphylococcus aureus (Immunosorbin;
Wako). The extract was immunoprecipitated with ascites-formed

MoAb bound to Immunosorbin and the immunoprecipitate was dis
rupted by boiling in electrophoresis buffer (50 mM Tris-HCl-5 mM
EDTA-2% SDS-8 M urea-5% 2-mercaptoethanol) for 2 min under
reducing conditions. Radiolabeled proteins were separated by SDS-
PAGE (10% gel). The gel was dried and autoradiographed on Kodak
XAR5-X ray film.

RESULTS

Hybrids and MoAbs. Nine hybrids (KP-NAC2 to KP-
NAC10) were selected on the basis of producing antibody
binding to the KP-N-RT(BM) NB cell line as determined by
indirect immunofluorescence. After further screening, KP-
NAC8 was chosen for further study due to its apparent unique
reactivity. This was cloned by limiting dilution and character
ized further. The immunoglobulin isotype produced by KP-
NAC8 was determined as IgGl by inuminoci i("fusion.

Characterization of Antigen. Immunoprecipitation and SDS-
PAGE of cell membrane extract demonstrated that KP-NAC8
antibody binds to a M, 200,000 cell surface protein on KP-N-
RT(BM) cells (Fig. 1). This result was confirmed by the Western
blotting technique (data not shown).

Reactivity to Human Tumor Cell Lines. KP-NAC8 reacted
with IS of 17 human NB lines examined, and some quantitative
differences in staining among positive lines were observed. SJ-
N-CG and SK-N-LO lines were not reactive to KP-NAC8.
Against other tumor lines, no binding to 4 rhabdomyosarcoma

2925

D
ow

nloaded from
 http://aacrjournals.org/cancerres/article-pdf/47/11/2924/2427740/cr0470112924.pdf by guest on 19 M

ay 2023



ANTIGENS ON FETAL NEUROBLAST AND NEUROBLASTOMA CELLS

NMS KP-NAC8

200 K i
lines, 4 Wilms' tumor lines, 2 retinoblastoma lines, 4 glioma

lines, and 2 gastric cancer lines was observed. However, KP-
NAC8 did bind to 1 of 2 Ewing's sarcoma lines (TC71), 1 of 4

malanoma lines (MeWo), 3 of 3 lung cancer lines (SK-MES-1,
A-549, and Luci3), and 2 of 14 hematopoietic lines (BALL-1,
U-937), respectively (Fig. 2).

66 K

45K

(b) (C)
Fig. 1. SDS-PAGE autoradiography of Na'25I-labeled proteins from KP-N-

RT(BM) cells. A cell membrane extract with 2% Triton X was immunoprecipi-
tated with normal mouse serum (NMS) (Lane b) or KP-NAC8 ascitic fluid (Lane
c). Lane a, migration of standard proteins myosin (M, 200,000), d-galactosidase
( U, 116,000), phosphorylase b (M, 92,000), bovine serum albumin (M, 66,000),
and ovalbumin (M, 45,000) (Bio-Rad Laboratories, Richmond, CA). Arrow beside
Lane c M, 200,000 band, under reducing conditions, specifically immunoprecip-
itated by KP-NAC8. A. molecular weight in thousands.

Cell line(n)NeuroblastomaRhabdomyosarcomaWilms

tumorEwing's

sarcoma

RetincblastomaGliomaMelanomaGastric

cancerLung

cancerLeukemia(!/]14114)(2)

(2)(4114)(2)Ã•TIloi1141Reactivity7

532â€¢â€¢^â€¢^J$^j:::::::::|
141411

1E];41

3i;3HHD1

1128*;4

|

Fig. 2. Reactivity of KP-NAC8 to human tumor cell lines. Numbers on bars,
number of cell lines tested. â€¢,strong positive, F.I moderate positive, 03, weak
positive, and D, negative (% of stained cells <10%) line by indirect immunofluo-
rescence.

â€¢
Fig. 3. Photomicrographs of immunoperoxidase staining of neuroblastoma tissue surrounded with adrenal cortex.. I, May-Giemsa staining; R, immunostaining

with HIniiinniuni/i-il mouse IgG; C, with UJ13A; D, with KP-NAC8. Neuroblastoma tissue (bottom) as well as adrenal cortex (top) were stained with UJ13A and KP-
NAC8. Counterstain, methyl green. X 100.
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4. Photomicrograph of immunoperoxidase staining of ganglioneuroma
tissue. Ganglion cells (urrtm.\} showed cytoplasmic staining with KP-NAC8. No
staining of Schwann cells was observed. Counterstain. Mayer-hematoxylin. x
200.Tumor

Sample (n)ReactivityNeuroblastoma-

GanglioneuroblastomaNpiirnh

lastima relis In tissue ll4I^B^B5**j^$i;;;;;;:;;;;;;;;;|1
2 <6Neuroblastoma utili in bonenurruw-.i^H^^PJEEOiniinjGanglioneuroblastoma-

Ganglioneuroma j

Ganglioncells â€¢â€¢â€¢LI1

Schwanncells (4)1 1

Pheochrofnocytoma (BiBB^J^]

Adrenocorticaladenoma (2) I
Wilm's tumor (2)"1Ewing's

sarcoma (1)HiHepatoblastoma

(DÃ›
i

Ependymora (1) H
i

EmbryonalcarcinomaÃœÃŒ5Leukemia

(45)(t\LyiuJhoma

(B)IFig.

5. Reactivity of KP-NAC8 to fresh tumor samples. Numbers on bars,
number of samples tested. â€¢.strong positive, ^, moderate positive, Â§3,weak
positive, and D, negative binding of KP-NAC8 as determined by indirect immu
nofluorescence and/or immunoperoxidasestaining.Reactivity

to Fresh Tumor Samples. KP-NAC8 bound to 12
of 12 NB, 2 of 2 ganglioneuroblastoma tumor samples (Fig. 3),
and 12 of 12 preparations of tumor cells in bone marrows. The
reagent selectively bound to ganglion cells in the 2 ganglioneu
roblastoma and 4 ganglioneuroma tissues examined. In these
instances, cytoplasmic staining was observed. However, no
binding to Schwann cells in 4 of the ganglioneuroma tissues
was observed (Fig. 4). KP-NAC8 also bound to 4 of 6 pheo-
chromocytomas and a hepatoblastoma examined. However, it
did not react with 2 adrenocortical adenomas, 2 Wilms' tumors,
an Ewing's sarcoma, an ependymoma, an embryonal carci
noma, or 51 leukemia-lymphomas (Fig. 5).

Reactivity to Normal Human Cells and Fetal Tissues. KP-Normal

cell(n)Fetal

eel!

Fibroblast(6iAdult/child

cell

Fibrcblast 161

Thymocyte (4)

Lymphocyte (6)

Granulccyte (7]

Platelet (7)

Red blood cell 17)

Bene marrow cell (71Reactivity3

11^S^tiil
|1

32]::::::::â€¢{4S1r1T171T1Fig.

6. Reactivity of KP-NAC8 to normal cells. Numbers on bars, number of
samples tested. â€¢.positive. O. moderate positive. . weak positive, and O. negative
binding of KP-NAC8 as determined by indirectimmunofluorescence.Tissuecerebrum

cerebellum

pituitary

spinal cord

retina

lens

sympth.ganglionthymus

thyroid

lung

liver
spleen

pancreas

kidneyadrenal

cortex
Â» medulla
" neuroblast

gastric mucosa

smooth muscle

rhabdium

myocardiumReactivity000000ooo000ooo

oooâ€¢
0ooo000ooo

ooo
oooooooo

oooooâ€¢
â€¢0

â€¢â€¢Â©ooo

oooFig.
7. Reactivity of KP-NAC8 to fetal tissues. Number of circles, number of

samples tested. â€¢,strong positive, O. moderate positive, and O, negative binding
of KP-NAC8 as determined by indirect immunofluorescence and/or immunoper
oxidase staining.
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NAC8 did not react peripheral mononuclear cells, granulocytes,
RBC, platelets, or bone marrow hematopoietic cells. Thymo-
cytes of newborns were nonreactive to KP-NAC8. However,
the antibody bound to some fibroblasts propagated in primary
cultures from skin tissues and bone marrow aspirate of children
and fetuses (Fig. 6). Against normal fetal tissues, KP-NAC8
reacted with ganglion cells in the sympathetic ganglion, pan
creatic islet cells, renal proximal tubules, some adrenocortical

cells, and some glandular cells and smooth muscle tissues of
the stomach. However, the antibody did not react with cere
brum, cerebellum, pituitary gland, spinal cord, retina, lens,
Schwann cells in the sympathetic ganglion, thymus, thyroid,
lung, liver, spleen, adrenomedullary cells, adrenal neuroblasts,
rhabdium, and myocardium. Notably, KP-NAC8 did not react
with adrenal neuroblasts of all 5 fetuses from 12 to 21 gesta-
tional weeks (Figs. 7 and 8). In addition, negative reactivity of

Fig. 8. Photomicrographs of fetal adrenal gland with neuroblast nodules. A,, li,, May-Giemsa staining;.-).. K,, indirect immunofluorescence with UJ13A; .-I,, 83,
indirect immunofluorescence with KP-NAC8. Fetal neuroblasts formed nodular collections in medulla (A, ) and were stained with UJ13A (H,). Migrating neuroblasts,
encircled with arrows, were found below cortex (.â€¢(,)and stained with I .11.1A. However, fetal neuroblasts were not reactive to KP-NAC8 (A,, B}). In contrast, fetal
adrenal cortex was stained with both reagents. Background staining in the medulla was visualized weakly in overexposed condition (Fujichrome film, ASA400, 2-min
exposure), x 125.
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Fig. 9. Membrane phenotypes of fetal neu-
roblasts and neuroblastoma cells. Number of
circles, number of samples tested. â€¢,strong
positive, â€¢,moderate positive, Â©.weak posi
tive, and O, negative binding of cells as deter
mined by indirect immunofluorescence and/or
immunoperoxidase staining, a, staging of neu
roblastoma is by the criteria of Evans et ai.

Monoclonal Fetal Neuroblasts(n= 5 )
Antibody 12-21 th Week of Gestation

UJ13A

UJ127M1
anti -Thy-1

HSAN1.2

PI 153/3
A2B5
BA-1
BA-2

Leu 7
KP-NAC8

OKla-1

J5

Neuroblastoma Cells(n= 14 )
Stage I -IVa

â€¢â€¢Â»â€¢â€¢â€¢â€¢â€¢â€¢â€¢â€¢â€¢â€¢*
â€¢â€¢â€¢oo
â€¢â€¢ooo

ooooo
ooooo
ooooo

oooooooooooooo
oooooooooooooo

fetal neuroblasts to this reagent was confirmed in the titration
study by using serial dilutions (2~2-25) of the original titrated

KP-NAC8.
Membrane Phenotype of Fetal Adrenal Neuroblasts and NB

Cells. We examined 5 fetal adrenal glands at 12-21 gestational
weeks and 14 NB tissues with indirect immunofluorescence
and/or immunoperoxidase staining by using a panel of 12
MoAbs. Fetal adrenal neuroblasts of all samples were reactive
to UJ13A, UJ127:11, PI 153/3, anti-Thy-1, BA-1, BA-2, A2B5,
HSAN1.2, and Leu-7 with some quantitatively different stain
ing. No binding to OKIa-1, J5, and KP-NAC8 was observed
(Fig. 8). While NB cells also did not bind to OKIa-1 and JS,
they did react with all the other "anti-N B" antibodies including

KP-NAC8 (Fig. 9).

DISCUSSION

In this paper, we reported a unique MoAb raised against a
human NB cell line. This MoAb, as well as other MoAbs already
described, is not specific for NB and cross-reacts with other
tumors and normal tissues. However, KP-NAC8 does not bind
to normal fetal neuroblasts in the adrenal gland, while all of
the other 9 MoAbs bound to NB cells show this cross-reactivity.
In addition, KP-NAC8 has a different pattern of binding to a
variety of human cell lines as compared to other MoAbs bound
to NB cells, namely, UJ13A, UJ127:11, anti-Thy-1, PI 153/3,
A2B5, BA-1, BA-2, HSAN1.2, and Leu-7. The antigen recog
nized by KP-NAC8 is a Mr 200,000 protein associated with the
cytoplasm and cell membrane. The antigen was shown not to
be related to either fibronectin or neurofilament protein, mol
ecules of molecular weight similar to that recognized by KP-
NAC8 (data not shown). The specificity of KP-NAC8 binding
to NB cells but not to fetal neuroblasts could yield further
information on biological differences between NB, NB in situ,
and fetal neuroblasts.

NB is thought to arise from neuroblasts that have failed to
undergo normal differentiation. In normal fetal development, a
nodular collection of neuroblasts (neuroblast nodule) is found
in the adrenal gland after the 7th week of gestation, which
finally differentiates to chromaffin cells and disappears until
full term gestation (5, 6). Such microscopic nodules are found
incidentally in the adrenal glands of autopsied infants less than
3 months of age and are termed NB in situ (1). It is difficult to
determine whether NB in situ is a true neoplasm or a prolonged
persistence of a normal neuroblast nodule. Based on histopath-
ological studies, there have been some differential features
described in the literature. The fetal neuroblast nodule was

described as consisting of a mixed population of neuroblasts
and chromaffin cells, whereas NB in situ contains only neuro
blasts (5). Ikeda et al. (6) reported that the nuclear size of a NB
cell was significantly larger [6.2 Â±1.0 (SD) n\n\ than that of a
fetal neuroblast (4.25 Â±0.84 Â¿im),and they emphasized that
measurement of a nuclear size might be a way of distinguishing
a true, potentially malignant NB in situ from a normal benign
residual neuroblast nodule (6). Our paper contains, to the best
of our knowledge, the first description of an antigen and a
MoAb that can distinguish fetal adrenal neuroblasts from NB
cells and of a membrane phenotype of fetal adrenal neuroblasts
in comparison with NB cells. In addition to the histopatholog-
ical study, the immunological study of fetal neuroblasts would
contribute to further understanding of the differentiation of
fetal neuroblasts as suggested by Rettig et al. (35) and of the
progression to overt from in situ NB.

The present study demonstrates that normal fetal adrenal
neuroblasts have a membrane phenotype different from that of
the NB cells and that this difference could be determined only
by a different binding to KP-NAC8. Because KP-NAC8 defined
antigen is present on neoplastic neuroblasts but not on normal
fetal neuroblasts, it is possible that the antigen might be the
differentiation-related antigen selectively expressed on NB
cells. In addition, since the antigen is present in the cytoplasm
of ganglion cells but not in Schwann cells, it might be related
to the direction of differentiation of the neuroblast to the
ganglion cell. Alternatively, the antigen expression might be
related to cellular metabolism of NB cells as described by Mujoo
et al. (36). Their 5G3 antibody, raised against human NB cells,
defined \1, 200,000 and M, 215,000 glycoproteins and are
considered to be distinguishable from KP-NAC8 on the basis
of different reactivities with SK-N-SH NB and SK-MES-1 lung

cancer cell lines.
Thus, it would be very interesting to investigate KP-NAC8

defined antigen expression on NB cells at various differentiation
stages or clinical stages. In this regard, we are now investigating
the expression of this antigen on NB samples at various clinical
stages and this antigenic alteration on NB cells induced to
differentiate chemically in vitro.
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