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activated by S9 fraction fram oontrol and

Aroclor-induced mice, respectively. There

were also differences in the inhibitory

potency between BHA and BHT. Our data

smestﬂnttypeof&fractim(omtrolor
by  different

imhcters) maya be critical for the
evaluation of results obtained in S80S
Chromotest, when the effects of

chemopreventive agents on the genotoxicity
of indirect acting compounds are analysed.

REVERSION OF THE NEOPLASTRIC PHENOTYPE IN
Ha-ras-TRANSFORMED RAT CELLS INDUCED BY
TRANSFECTION WITH DNA FROM NORMAL HUMAN
CELLS

R.Schifer, J.Iyer, E,Iten and A.Nirkko

Ludwig Institute for Cancer Research,
Inselspital, CH-3010 Bern, Switzerland

The neoplastic phenotype of FE-8 rat
cells transformed by an activated human
Ha-ras gene is suppressible upon fusion
with normal cells (Griegel et al, Int, J.
Cancer, 38: 697, 1986). Thenature of the
gene(s) involved in the suppression of
neoplastic transformation is unknown. We
attempted to revert the transformed
phenotype in FE-8 cells by introduction via
tranfection of DNA fram normal human cells
rather than by cell fusion. Six thousand
transfectants harbouring the genetic
information of normal human cells and of a
cotransfected selectable marker (pY3) were
isolated and subsequently selected for the
normal based on the relative
resistance of normal cells to treatment with
ouabain. Primary and secondary
transfectants were isolated in which the
normal phenotype (dependence of serum and
anchorage) appeared to be restored. The
tumourigenicity in nude mice of these clones
was also reduced. The expression of the

mutant ras gene was not substantially
reduced in revertants, nor was the
biological activity of the oncogene
impaired. From the presence of human

repetitive DNA fragments in
transfectants we conclude that transfected
DNA sequences are associated with the
reversal of the neoplastic phenotype.

AMPLIFICATION OF THE N-myc GENE 1IN
PROGRESSION OF HUMAN NEUROBLASTOMA
M.Schsiab

Deutsches
Heidelberg, F.R.G.

Neurcblastoma is a childhood tumour,

whose cells frequently show cytogenetic
evidence for amplified DNA - "double
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minutes" (DM8) or 'tumgeneously staining
chramosame regions" (HSRs).
serendipitous screening a DNA domain derived
from the short amm of chromsane 2 was
identified to be amplified in all tumours
and cell lines derived fram neurcblastames
and carrying IMs or HSRs. The core region
of this DNA damain is characterized by the
presence of a cellular gene N-myc that is
related to c-myc in structure, sequence
and the protein it encodes. N-myc is one
member of a family of genes that have in
cammon two highly conserved nucleotide boxes
and are referred to as "myc-box" genes.
Amplifications of another box" gene,
L-myc, is frequently found in human small
cell lung cancers.

Amplification of ©N-myc has been
detected, with few exceptions, only in
advanced stages of neuroblastoma. Early
stages with amplification have extremely
poor prognosis. ‘The estimated progression
free survival of patients with the most
advanced form of neuroblastoma (stage IV) is
roughly 50% in case there is a single copy
of N-myc, 20% and 0% in case there are 3
to 10, or more than 10 copies respectively.
These data suggest that amplification of
N-myc  may contribute to malignant
progression of human neuroblastoma.

THE INHIBITION OF POLYPLOIDIZATION OF

P.E.Schwarze, G.Saeter and P.O.Seglen

Department of Tissue Culture, Institute for
Cancer Research, The Norwegian Radium
Hospital, Montebello, Oslo, Norway

During treatment of normal rats with
2-acetylaminofluorene (2-AAF) the liver
normally increases in weight, protein and
DNA content. However, polyploidization of
hepatocytes is blocked, as indicated by the
reduced percentage of bi-nuclear cells.
After removal of 2-AAF polyploidization
proceeds noarmally, In liver previously
treated with the initiating agent
diethylnitrosamine (DENA) and subsequently
with 2-AAF, the hepatocytes never attained
the degree of polyploidy of normal
hepatocytes. In later appearing nodules and
cancers most cells were diploid.
Hepatocytes transplanted after the
sequential treatment with the 2 agents

to be oconstitutively blocked in
their ability to polyploidize, since nodules
and cancers isolated from the host liver
consisted predominantly of diploid cells.
Treatment of the host with the
polyploidization-promoting agent
phenobarbital did not lead to more polyploid
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nodules and cancers. Thus the inhibition of
polyploidization persists in the altered
population of hepatocytes after DENA/AAF
treatment and seems to be an essential
feature in this model of

hepatocarcinogenesis.

Supported by The Norwegian Cancer Society,

SISTER CHROMATID EXCHANGE AND METASTATIC
POTENTTAL OF B16 MELANOMA VARIATNS

G.V.Sherbet and M.S.Lakshmi

Cancer Research Unit, University of
Newcastle upon Tyne, Royal Victoria
Infirmary, Newcastle upon Tyne NE1 4LP, U.K.

The metastatic potential of tumours has
been reported to ocorrelate with genetic
instability. We have therefore investigated
whether genetic recombination shows any
correlation with the metastatic ability in
B16 murine melanoma variants.

SCE incidence (i.e. proportion of cells
exhibiting SCEs) increased with increase in
metastatic ability. Cell lines derived from
pulmonary metastatic deposits showed greater
SCE than the primary BL6 cell line. The
former rejoined bleamycin-induced strand
breaks at a greatly reduced rate as compared
with the primary tumour. Progression fram
primary to the metastatic state also showed
a chramosamal transition into a
predominantly hypertriploid state. Not only
did a majority of SCEs occur in this
hypertriploid subpopulation but also they
were easily induced in this subpopulation by
mitomycin C and ethylmethane sulphonate. It
is suggested that cells with metastasizing
ability might arise within this genetically
unstable repair-defective subpopulation by a
process of genetic recombination.

Supported by the North of England
Cancer Research Campaign.

BIOCHEMISTRY OF OXIDATIVE STRESS
Helmut Sies

Institut fiir Physiologische Chemie I,
Universitiat Disseldorf, Disseldorf, F.R.G.

Cells physiologically are exposed to
oxidative challenge and maintain a delicate
prooxidant/antioxidant balance. Oxidative
challenge and carcinogenesis are linked in a
mmber of ways. This refers to the
generation of reactive metabolites to form
ultimate carcinogens as well as to
oxXygen-derived species that modulate the
process.

Chemically, free-radical compounds and
electronically excited compounds (singlet
oxygen; excited carbonyls) are of interest,

in addition to epoxides, hydroperoxides and
other structures. Cellular control of the
levels of such ocawpounds is exerted both
enzymatically and non-enzymatically. The
latter includes the role of antioxidants
such as vitamins E and C, Regarding
enzymatic defense, one sector includes the
Phase II group of detoxication enzymes, many
of which are under the ocontrol of DNA
methylation; DNA hypamethylation leads to an
enhanced expression of some GSH tranferases
and NADPH: quinone oxidoreductase and other
(indirect) antioxidant enzymes, concomitant
with a diminished expression of cytochrame
P-450 forms. This response resembles the
pattern observed in hepatic noduli.
Supported by DFG, Bonn, and NFCR,

METHOTREXATE INDUCED FRAGILE SITES 1IN
DIFFERENT CHINESE HAMSTER CELL LINES

S.Simi and L.Vatteroni

Istituto di Mutagenesi e Differenziamento
ONR, Via Svezia 10, 56100 Pisa, Italy

Fragile sites (FS) on human chromoscomes
have received much attention because of
their association with non  random
chramosamal  aberrations associated with
tumours. Recent studies show that FS are
not limited to the human gencme. We have
initiated a study to examine the expression
of folato-sensitive FS using a Chinese
hamster diploid cell 1line, an immortalized
and a transformed one. The purpose was to
evaluate a possible correlation between the
presence of specific FS and the in vitro
evolution of these different cell lines,

Work supported by P.S."MACROMOLECOLE"
of the Italian National Research Council
(OR),

GENETIC ACTIVITY OF CHLORINATED ETHANES.
CYTOGENETIC ANALYSIS ON MAMMALIAN CELLS IN
CULTURE

S.Simi, L.Vatteroni and M.G.Barsotti

Istituto di Mutagenesi e Differenziamento
QR, Via Svezia 10, 56100 Pisa, Italy

Chlorinated ethanes are widely wused in
industrial processes, textile processing and
agriculture. The increased use of these
chemicals leads to the increasing
possibility of exposure to both workers and
general population. We have studied the
effects of five chlorinated ethanes on
chramosomes of V79/AP4, a Chinese hamster
cell line. The most notable finding was a
marked excess of centromeric breaks.

Work supported by Associazione Italiana
Ricerca sul Cancro (AIRC).



