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Relationship between Differentiation and Tumorigenicity in
Temperature-Sensitive Mutants of Teratocarcinoma F9 Cells
Tetsuro SUML
The Second Department of Oral and Maxillofacial Surgery
Osaka University Faculty of Dentistry
1-8, Yamadaoka, Suita, Osaka 565, Japan
Key words: Teratocarcinoma, Differentiation, Tumorigenicity,

Temperature-sensitive mutant

Murine teratocarcinoma cells offer a unique model system for
studying the regulation of tumorigenicity and stem cell
differentiation. Fmbryonal carcinoma (EC) cells, the tumorigenic
stem cells of teratocarcinoma, can give rise to differentiated
dérivatives of all three embryonic germ layers. This
differentiation provides an opportunity for investigating cell
determination, the process by which stem cells become committed
to a particular developmental pathway, as well as for following
subsequent differentiation of the committed cells. During
differentiation, EC cells lose their malignancy, indicating that
these two events are closely linked. Therefore, the regulation of

tumorigenicity and stem cell differentiation can be studied



simultaneousely in teratocarcinoma cells and this would provide
insight into the relationship between these two mechanisms.

In attempting to throw light on the molecular mechanism whereby
malignant properties of EC cells are controlled, temperatufe-
sensitive (ts) cell cycle mutants were isolated, based on the
observation that the inhibition of DNA synthesis caused EC cell
differentiation.

Several ts mutants of cellular differentiation were isolated
from the mouse teratocarcinoma cell line ,F9. These ts mutants
underwent the stem cell differentiation judging from
morphological  changes, elevated levels of secretion of
plasminogen activator, disappearance of SSEA-1 antigen, and a
decreased alkaline phosphatase activity, accompanied with the
retardation of cell cycle progression following shift to the non-
permissive temperature.

To elucidate the relationship between cellular differentiation
and tumorigenicity of these ts mutants, the effect of cultivation
at non-permissive temperature on anchorage-independent growth and
tumorigenicity was assessed.

The characterization of these ts mutants demonstrated the
feasibility of genetically dissecting the differentiation

pathway, that is, there is a crucial step during differentiation



in which these ts mutants lose their tumorigenicity in spite of
retaining their self-reproductive ability. This approach
clarified that the loss of tumorigenicity was not concerned with
altered proliferative potential, But, precisely with cellular
differentiation per se. The lesion in these ts mutants must
involve the gene(s) which play(s) a pivotal role in the
regulation of both differentiation and tumorigenicity.

Further study is now in progress to isolate such gene(s).
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