
Lineage tracing of stem cells and their 
progeny has become a useful tool for 
understanding the contribution of 
stem and progenitor cells to organ 
homeostasis, as well as their potential 
involvement in tumour development. 
A paper in Cell Stem Cell that uses 
lineage tracing in the pituitary 
shows that, although mutations 
in a subpopulation of stem cells 
can induce tumour formation, the 
tumour cells do not arise from  
the mutated stem cells.

Cynthia Andoniadou and col-
leagues studied SOX2-expressing 
(SOX2+) cells in the pituitary. These 
cells have previously been implicated 
as a potential stem cell population 
that is involved in pituitary tissue 
maintenance in adult mice. The 
authors knocked in a tamoxifen-
inducible Cre allele (CreERT2) into 
one of the Sox2 alleles and crossed 
the resulting Sox2CreERT2/+ mice with 
ROSA26-flox-stop-yellow fluorescent 
protein (YFP) mice to generate 
Sox2CreERT2/+;R26YFP/+ mice that express 
YFP only in Sox2-expressing cells and 
their descendants after exposure to 
tamoxifen. Inducing YFP expression 
in SOX2+ cells 11.5 days postcoitum 
and analysing postnatal day 1 animals 
verified that this cell population gives 
rise to all of the hormone-producing 
cells of the anterior pituitary, as well 
as maintaining a small population 
of undifferentiated SOX2+ pituitary 
cells. When YFP was induced in adult 
mice, SOX2+;YFP+ descendants had 
colonized all of the differentiated cell 
lineages, demonstrating a contribu-
tion of SOX2-expressing cells to organ 
homeostasis. Moreover, a proportion 
of SOX2+;YFP+ cells remained undif-
ferentiated, and in vitro analyses of 
these cells indicated that they retained 
stem cell potential.

Are these stem cells also 
involved in the generation of pituitary 
tumours? The authors had previously 
shown that embryonic expression 
of a mutant β-catenin gene in which 
exon 3 is deleted (Ctnnb1lox(ex3)), 
resulting in a degradation-resistant 
β-catenin protein, can induce pitui-
tary tumours in mice. Expression of 
this mutant β-catenin gene in SOX2+ 
cells of the pituitary also resulted in 
tumour formation. However, lineage 
tracing in Sox2CreERT2/+;Ctnnb1lox(ex3)/+; 
R26YFP/+ triple heterozygous mice 
indicated that the tumours were not 
formed from SOX2+;YFP+;β-catenin 
mutant cells. Although these cells 
surrounded the tumours in small 
clumps, the tumour cells were YFP 
negative and did not express the 
degradation-resistant β-catenin 
protein. Cells that had high levels of 
nuclear β-catenin expressed factors 
such as sonic hedgehog, WNT ligands 
and bone morphogenetic protein 4 
that are known to have important 
roles in the induction of tumour 
development. Thus, the authors pro-
pose that the SOX2+;YFP+;β-catenin 
mutant cells undergo initial expansion 
when β-catenin is activated, but then 
become quiescent and continue to 
express WNT ligands and other 
growth factors that might promote the 
proliferation of other YFP-negative 
pituitary cells to form tumours. 

Therefore, in this mouse model of 
pituitary tumorigenesis, mutation  
of stem and progenitor cells can lead  
to tumour formation, but this seems to 
be through a paracrine mechanism.
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