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MeetingReport

A Report of the US-Japan Conference on Gene Derepression and
Host-Tumor Relationships in Carcinogenesis

Evidence from several areas of biology is pointing to abnon
malities of gene regulation as a common feature underlying
many of the diverse phenotypic properties associated with the
induction and maintenance of the neoplastic state. At a con
ference sponsored by the U. S.-Japan Cancer Research Pro
gram held at the East-West Center, University of Hawaii, March
26 to 28, 1979, 17 researchers met to discuss these topics
under the title, â€˜â€˜GeneDenepression and Host-Tumor Relation
ships in Carcinogenesis. â€˜â€˜Three main segments of the program
were: abnormal gene expression in tumors; initiation and pro
motion; and effects of tumors on host metabolism.

Levine, Brandeis University, pointed out that several tumors
synthesize and excrete large amounts of prostaglandin E2and
that prostaglandins and their metabolites are elevated in
plasma of tumor hosts. This is assumed to be responsible for
hypencalcemia and bone resorption. Levine found that a large
number of carcinogens and promoters stimulate prostaglandin
formation by activating phospholipase A, thereby releasing
amachidonicacid, its precursor.

Alan Mufson, Columbia University, enlarged upon the role of
arachidonic acid release and prostaglandin formation in tumor
promoter activity. In contrast with carcinogens, which attach
covalently to DNA, promoters are not mutagenic, and their
target is the cell membrane. At nanomolanconcentrations, they
alter cell morphology and cell surface components, such
as fucose-glycopeptides and lange external transformation
sensitive protein, and they increase saturation density and
production of plasminogen activator and onnithine decanbox
ylase. The same effects are enhanced in transformed cells.
Phorbol esters and related tumor-promoting plant ditenpenes
reversibly inhibit cell differentiation, as demonstrated by a
variety of experimental systems; they also reduce binding of
epidemmalgrowth factor to tumor cells.

Ono, Tokyo Metropolitan Institute of Medical Science, de
scnibed inhibitory effects of a variety of tumor promoters on
differentiation of Friend enythnoleukemiacells induced by hex
amethylene bisacetamide. Urea, phombolesters, deoxycholate,
and Tween 60 either inhibited or increased the inhibitory effect
of phorbol ester in this system. Carcinogens such as urethane,
7,12-dimethylbenz(a)anthracene, 4-nitmoquinoline 1-oxide, and
saccharin, considered to be a weak carcinogen as well as a
promoter, did not inhibit differentiation.

Using another experimental system, Hozumi, Saitama Can
cemCenter, reported that the differentiation of a mouse myeloid
leukemic (Ml) cell line to macrophages and granulocytes was
triggered by a variety of substances, including sera, ascitic
fluid, saliva, urine, amniotic fluid, and various polynucleotides.

Differentiation of Ml cells was also induced by inhibitors of
promotion in mouse skin, such as glucocorticoids, some pros
taglandins, cyclic adenosine 3':S'-monophosphate, copolymer
of polyinosinic-polycytidylic acid, interferon, and vitamin A.
Differentiation induced by steroids was highly specific to cer
tam structures, was dependent on binding to dexamethasone

receptors, and was inhibited by low concentrations of phorbol
esters and other tumor-promoting ditenpenes.

Sugimuma,National Cancer Center, Tokyo, provided another
experimental system, the use of microbial species for detection
of mutagenesis, to aid in the dissection of initiation and pro
motion. Among the striking findings reported were the discov
ery and chemical identification of new classes of highly potent
carcinogens formed by pynolysis of meat, fish, and individual
amino acids, such as tryptophan and glutamic acid. Sugimura
classified tumonigenic agents as genotoxic (initiators) and non
genotoxic (promoters) and reported evidence of a novel con
cept: comutagenesis by 2 agents, each not mutagenic individ
ually.

One of the most striking examples of gene derepression in
cancer is the expression of fetal gene products. Ruoslahti, City
of Hope Medical Center, Duarte, Calif., described a new iso
lation method for AFP,' a product of liver and germ cell neo
plasms, based on the use of intenspecies cross-reactivity of
antibody to produce g quantities. This protein shows amino
acid sequence homology with albumin as well as similarities in
binding fatty acids; but contains carbohydrate, the amount and
composition of which may differ according to its source. The
tumor form appears to resemble that of the yolk sac rather than
that of the liver. He made the important point that AFP is
produced in nonneoplastic hepatoproliferative conditions such
as cirrhosis, hepatitis, partial hepatectomy, and early pnemalig
nant effects of carcinogens and in certain hereditary condi
tions, such as tymosinemia and ataxia telangiectasia. It also
persists as a hereditary trait in BALB/c/J mice.

According to Fishman, La Jolla Cancer Research Founda
tion, the developmental expression of the many alkaline phos
phatase isozymes follows a definite pattern, which is neex
pressed as an oncodevelopmental feature in specific tumors.

Both Ruoslahti and Fishman dwelt on the expression of y
glutamyl peptidotnansferase, an enzyme rapidly assuming im
portance as an early marker of neoplasia. According to Ruos
Iahti, the activity of this enzyme is not correlated closely with
AFP production.Fishman,who found this enzyme in lung and
colon tumors, emphasized its embmyonalexpression in testes,
blastocysts, and trophoblasts.

Nishimuna, National Cancer Center, Tokyo, described an
other example of abnormal gene regulation resulting in novel
isoprotein species in tumors; isoaccepting tRNA's which have
0-base adjacent to the anticodon region. The 0-base, by the
action of a tnansglycosylase, can be replaced with guanine;
this reaction provides a method for detection of these unique
tRNA's. Such 0-base-containing tRNA's are present in a wide
variety of tumors, but except for regenerating liver are absent
from normal tissues. Other tRNA's specific to tumors are under
study.

,Theabbreviationsusedare:AFP,a-fetoprotein;ACTH,adrenocorticotropic
hormone.
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With the rapid advancement of technology of cell culture,
much new information is now available to assess the needs and
requirements for growth of transformed cells and their relation
to the endogenous synthesis of growth factors. DeLarco, Na
tional Cancer Institute, reported on the work of Todaro's labo
ratory which has shown that the serum-free medium in which
Moloney sarcoma virus-transformed cells are grown contains
a factor that stimulates growth in cells arrested by serum
depletion or confluence. This sarcoma growth factor competes
with the epidermal growth factor receptor in radioimmunoas
say; it is assumed that this is responsible for the apparent loss
of epidermal growth factor receptor in those cells. This sub
stance, with a molecular weight of 10,000, is one of several
similar growth factors separable by gel filtration.

Ichihara, Tokushima University, found that in contrast with
established liver cell lines, rat hepatocytes in primary culture,
with the addition of insulin and dexamethasone, retained such
adult liver functions as synthesis and secretion of liver proteins,
glycogenolysis by glucagon, induction of tyrosine aminotrans
ferase by dexamethasone, and of NADPH-generating dehydro
genases, DNA synthesis, and polyamine formation by insulin.
These cells did not proliferate, but over 1 week they gradually
lost these functions, assumed an altered morphology, and
enhanced activities of glycolytic enzymes.

Imura, Kyoto University School of Medicine, discussed an
other example of abnormal gene regulation, the ectopic pro
duction of polypeptide hormones by tumors of nonendocrine
origin. An analysis of extracts of ACTH-producing tumors re
vealed the existence of â€˜â€˜heavy'â€ÃCTH, together with smaller
fragments with f1-endonphin and f.@-LPHactivity. In some in
stances ACTH activity was accompanied by calcitonin and
chorionic gonadotnopin. Production of multiple hormones by a
single tumor was not uncommon; experimental data suggest
the formation of a large molecule precursor, which splits into
ACTH and smaller molecular weight polypeptide hormones.

The presentations of participants who discussed host-tumor
relationships brought additional support for the formation and
release of bioactive substances as expressions of abnormal
gene regulation in cancer. Greengard, Mount Sinai Medical
Center, N. Y., reported that rats bearing a wide variety of
neoplasms display striking alterations of liver enzyme activities,
particularly in glucokinase and omnithine aminotransferase.
These alterations are reversed with eradication of the tumor.

Ibsen, University of California at Irvine, found similar effects
on the isozymes of pyruvate kinase in livers of mice bearing
Ehrlich ascites tumor and partially purified what appears to be
an active RNA-protein complex from these cells. A similar

investigation, reported by Tanaka, Osaka University Medical
School, revealed a substance in Ehrlich ascites cells which
lowers omnithine decarboxylase activity in liver, spleen, and
kidney of treated mice. As little as 1 @tgof a 70-fold purified
preparation was active by i.p. injection in normal mice. It is a
heat-labile, alkali-stable protein with a molecular weight of
>300,000 and is inactivated by 10 mt@idithiothreitol, 5 M urea,
pronase, or glycosidase, but is stable to DNase, RNase or
neuraminidase.

Weinhouse, Fels Research Institute, Philadelphia, Pa., de
scnibed work from his laboratory demonstrating a highly selec
tive, reciprocal relationship between carbamyl phosphate syn
thetase activity and urea synthesis in livers and tumors of rats
bearing transplantable hepatomas. When these activities were
high in the tumors, they were correspondingly lowered in the
host liver. The existence of a humoral factor fostering homeo
stasis of urea production is suggested, although cross-circu
lation experiments in panabiotic rats failed to demonstrate
effects of a tumor in one partner on the liver of the other normal
partner.

Fujii, Osaka University, following up previous reports of
increased DNA synthesis in normal tissues of tumor-bearing
animals, found enhanced incorporation of thymidine kinase in
liver and spleen of rats bearing the Yoshida or AH 130 sarcoma.
This was accompanied by increased liver activities but de
creased thymus activities of thymidine kinase, TMP kinase,
and DNA polymerase. The responsible factor was partially
purified. Fujii also described an inhibitor of ribonucleotide
reductase in livers of normal rats which is altered in tumor
bearers.

The proceedings of this conference attest to a growing
recognition that a common feature underlying many of the
phenotypic properties of cancer is an abnormality of gene
regulation manifested by misprogramming of protein synthesis.
This breach of the ordinarily rigid control of gene activity in
differentiated tissues accounts for the production of growth
factors, oncofetal proteins, alterations of isozyme composition,
and probably also the many varied effects of tumors upon host
enzyme activities and metabolism. Consistent with this concep
tion is the large and growing body of evidence that promoters
function as inhibitors of differentiation in a variety of expeni
mental systems.

Sidney Weinhouse
Fels Research Institute
Temple University School

of Medicine
Philadelphia, Pennsylvania 19140
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