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Background:

Dr. Rasmussen is originally from the Pacific Northwest and was awarded a B.S. in Biology from the
University of Washington in Seattle. He conducted graduate research focused on mechanisms of RNA
processing at the University of Wisconsin at Madison where he received a Ph.D. in Genetics. Dr.
Rasmussen then worked as a post-doctoral fellow at the Whitehead Institute at MIT where he became
interested in the chromatin of stem cells and mouse genetics. Dr. Rasmussen joined the faculty of the
Department of Animal Sciences in 2002 and is a founding member of the Center for Regenerative
Biology.

Courses Taught:

Courses Taught:
ANSC 217 Animal Genetics

ANSC 370 Current Advances in Epigenetics

Research Interests:

Embryonic stem (ES) cells are primitive totipotent cells derived from extremely early embryos. ES cells
can be caused to differentiate in vitro to yield many cell types of potential therapeutic value. In
principle, any disorder characterized by cell death or organ failure is amenable to treatment with
appropriately differentiated stem cells. Protocols have been developed for the guided differentiation of
ES cells, but the underlying molecular mechanisms involved in differentiation are poorly understood.
New differentiation regimes must be established through trial and error and are plagued by
contamination with incorrectly differentiated cells. A better understanding of the molecular mechanisms
that govern differentiation processes would further the goal of achieving highly efficient and rationally-



guided differentiation. Chromatin proteins are a diverse set of molecules that associate with DNA and
regulate gene expression in a tissue-specific manner. Though largely untested, it is reasonable to suspect
that chromatin proteins and chromatin remodeling activities play a substantial role in stem cell
differentiation processes. This proposition is supported by research into the mechanisms of X
chromosome inactivation (one of the earliest developmental changes in differentiating ES cells) and
nuclear transfer (cloning) experiments that suggest that "reprogramming™ may have its basis in
chromatin remodeling. My lab studies chromatin dynamics in mouse embryonic stem (ES) cells as a
model system to understand differentiation processes on a mechanistic level. The mouse ES cell system
is powerful, because genetic, molecular, biochemical, and genomics approaches may be brought to bear.
Furthermore, mouse ES cells can be readily introduced into live animals to assess their effectiveness. |
am currently conducting extensive research on macroH2A1, a specialized histone variant involved in
gene silencing and X inactivation. MacroH2A1 seems to be a general component of heterochromatin
and is incorporated into the inactive X chromosome of female ES cells during the course of
differentiation. My lab is interested in following the association of macroH2A1 protein with specific
regions of the genome during the course of stem cell differentiation. In addition, I am interested in the
mechanisms that target the formation of specialized chromatin to particular genomic sites. To achieve
these goals, we are using aspects of mouse genetics, molecular biology, and biochemistry. My lab is also
conducting "discovery science" in an attempt to identify new chromatin components and chromatin
regulatory molecules that are important for stem cell differentiation.
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Hobbies and Non-Academic Interests:

Fly fishing and fly tying

Backpacking

Blues Music

Cave Exploring



Favorite Links:

Pubmed

Mouse Genome Resources
Mouse Imprinting

The Jackson Laboratory
Boston Blues Society




