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Commentary on “Direct visualization, by β-galactosidase histochemistry, of
differentiated normal cells derived from malignant teratocarcinoma in
allophenic mice” by Dewey and Mintz 1978
To put this publication into historical context, embryonic stem cells had not yet been derived, but a number of investigators i
n the British and US
mouse embryology groups were thinking about the possibility of developing stem cells that could contribute to the embryo. Teratomas and terato-
carcinomas, which occasionally arose in domestic animals, had long fascinated biologists because the multiple embryonic cell and tissue types rep-
resented in these tumors implied that they derived from an embryonic stem cell present in the early embryo. Once Leroy Stevens discovered several
mouse strains with a high incidence of teratocarcinomas, they became the first tractable approach for deriving stem cells that might contribute to the
embryo.

The Mintz lab had developed teratocarcinoma cell lines from 129 XY and LT XX mice, and, by the mid-nineteen seventies, shown that they could be
propagated in vitro, cryopreserved, and selected for loss of Hprt – to my knowledge, the first intentional genetic modification induced in a stem cell line
with the goal of introducing a genetic change into an embryo. In a 1977 paper, Dewey and MIntz had shown that these modified teratocarcinoma cells
could be introduced into a blastocyst of a different inbred strain, where they contributed to multiple tissues in the “allophenic” embryo. To estimate
contribution of the teratocarcinoma cells to various embryonic tissues, the tissue was homogenized, and hemoglobin or immunoglobulin types, or
enzyme variants characteristic of the two strains were analyzed. These assays confirmed the existence of mosaicism for strain specific variants, and
implied that the original malignant teratocarcinoma cells had differentiated to produce cell-type specific products. However questions remained about
whether the cells (1) had integrated into the tissue and adopted typical morphology, and (2) had not produced tumors in the mouse.

This 1978 paper took advantage of an in situ technique developed earlier by the lab to examine contribution of donor strains in chimeras produced
from aggregation of early embryos. Dewey showed that levels of β-galactocidase detected by a histochemical assay in situ differed between the
contributing strains in different tissues. In this paper, he showed that pockets of differentiated cells derived from the teratocarcinoma existed in multiple
tissues where they had differentiated normally. Although not all tissue types could be assayed using this approach, this paper showed that terato-
carcinoma cells convincingly contributed to the exocrine pancreas and Purkinje cells. All tissues arising from the teratocarcinoma cells were indis-
tinguishable in morphology and differentiation from adult control cells, and showed no malignant growth.

Of course, ultimately, malignant teratocarcinoma cells did not become the embryonic stem cell of choice. However, the ideas behind this work, and
the evidence that a cultured stem cell – even one that had been genetically modified – could contribute cells to many tissues in the embryo that adopted
normal differentiation patterns in the context of the embryo, opened a vista onto what might be possible, and set the stage for the rapid advances that
followed.
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