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The Sweetser laboratory investigates how leukemia and other cancers develop
with the goal of developing novel, safer, and more effective therapies. We have
two major lines of research - the ﬁrst investigating the function of a novel family
of tumor suppressor genes and the second investigating the supportive role of
the bone marrow niche in leukemia. Our lab has identiﬁed how the Groucho/TLE
family of co-repressors function as potent tumor suppressors of acute myeloid
leukemia, and has been deﬁning their roles in normal development and cell
function. Knock-out mice for Tle1 and Tle4 have identiﬁed critical roles for these
proteins in hematopoiesis, bone, lung, and brain development, as well as a critical
role in limiting inﬂammation. It is this ability to regulate inﬂammatory pathways
that appears to underlie their tumor suppressor activity. We have deﬁned critical
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genes and genes inﬂuencing therapy toxicity. As the MGH site director for the
Undiagnosed Diseases Network and Chief of Medical Genetics and Metabolism
at MGH, Dr. Sweetser is also leading a group of clinicians and researchers actively
engaged in elucidating the underlying basis of a wide variety of human diseases.
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Schematic diagram summarizing proposed TLE4 regulation of AML1-ETO/COX/Wnt axis.
The TLEs have potent anti-inﬂammatory effects and inhibitory effects on oncogene pathways
involving AML1-ETO and B-catenin, which also underlie their tumor suppressor activity.
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Our laboratory is also working to understand
the role these proteins play in normal
development. To assist in this evaluation,
we have generated conditional Tle1 and Tle4
knockout mice and are characterizing the
role these proteins play in the development
of a variety of tissues. Our studies to date
indicate TLE1 is a potent repressor of
inﬂammation via its ability to repress NFKB,
while TLE4 is a critical modulator of neuronal
and B-cell and T-cell differentiation, and
is required for hematopoietic stem cell
maintenance, as well as bone development.
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proﬁling, and in collaboration with zebraﬁsh
and Drosophila model organism cores to
identify the underlying basis of a variety
of challenging human diseases. Over a
dozen new genetic disorders have been
characterized with these efforts. The
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