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The Hochedlinger laboratory explores the fundamental question of how cells
safeguard their identity. We hypothesize that factors that reinforce specific cell
states, such as pluripotency and differentiation, continue to play functional
roles in other cellular contexts including development, tissue homeostasis
and cancer. Using stem cell models and reprogramming systems as discovery
tools ex vivo, our laboratory has elucidated novel safeguard mechanisms
that function upstream of cell type specific transcription and chromatin
factors. Specifically, work from our lab over the past five years revealed that
common cellular processes such as protein sumoylation, chromatin assembly,
alternative mRNA polyadenylation and P-body homeostasis play key roles in
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the maintenance of cell identity across distinct lineages. We now aim to probe
the functional conservation of these mechanisms across physiological cell fate
transitions in vivo using animal models and cell transplantation. As our strategy
is not confined to one particular cell type or tissue, we are in a position to
uncover shared regulatory principles crucial for the maintenance of cell identity
across different developmental contexts.
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Immunofluorescence
images showing
myogenic cells derived
from fibroblasts via
“transdifferentiation”
(i.e. transient MyoD
expression; left image)
or “dedifferentiation”
(i.e. transient MyoD
expression together with
small molecules; right
image). Note that only
dedifferentiated myogenic
cells activate the stem
cell marker Pax7 (green
signal) and maintain
endogenous MyoD
expression (red signal).
White signal highlights
Desmin+ myotubes
(see Yagi et al., Genes &
Development 2021 Sep
1;35(17-18):1209-1228).
Image: Masaki Yagi, PhD

and Processing body (P-body) turnover, as

of how these underexplored regulators and
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the protein homeostasis of hundreds of fateinstructive genes. Together, these examples
underscore the power of our approach to gain
insights into tissue identity through the study
of pluripotency and cellular reprogramming.
Thus, by pursuing our hypothesis
that different physiological as well as
experimentally induced cell fate transitions
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utilize common mechanisms, our lab has
uncovered novel epigenetic, transcriptional
and post-transcriptional regulators of cell
identity. As we pursue a deeper understanding
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