
 

Researchers map structure of key chromatin-
remodeling complex
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Northwestern University researchers have mapped a group of proteins
that play a critical role in both gene expression and repairing damaged
DNA. By understanding this protein complex, called SWI/SNF,
researchers hope to better understand how cancer arises.

SWI/SNF regulates the structure of chromatin, which comprises genetic
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material in a cell's nucleus and often mutates as cancer develops.

"Mutations of this essential complex have been found in more than 20
percent of all human cancers associated with a wide range of tissue
types," said Northwestern's Yuan He, who led the study. "Understanding
the molecular mechanism of the SWI/SNF complex in regulating
chromatin structure and gene transcription is thereby essential for a
complete understanding of how chromatin structure alterations lead to
cancer."

The paper was published today in the journal Nature. Yuan He is an
assistant professor of molecular biosciences in Northwestern's Weinberg
College of Arts and Sciences.

To determine the unique structure, the He lab used cryogenic electron
microscopy (cryo-EM), a powerful technique capable of revealing the
3-D shape of large protein complexes. The technique involves flash-
freezing proteins at a speed where water molecules don't have time to re-
organize to form crystalline ice. These protein complexes are then
directly imaged by an electron microscope, and their 3-D shape can then
be reconstructed in 3-D using a supercomputing cluster. Before cryo-
EM, researchers mainly used X-ray crystallography, which is incapable
of capturing high-resolution images of important complexes such as this.

This landmark study is the first time that researchers have used cryo-EM
to determine the SWI/SNF structure bound to a nucleosome, at near-
atomic resolution. "cryo-EM is a revolutionary technique," said Carole
LaBonne, chair of the Department of Molecular Biosciences. "It is
taking over in the critical field of structural biology. Every major
research university is making major investments in this field because it
is clear that it holds the key to unraveling many unanswered questions in
biomedical science."
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Professor Yuan He explained that the structure will allow researchers to
map and rationalize cancer-related mutations in the human SWI/SNF
complex.

He added that the study will provide the molecular platform for better
understanding the important functions of SWI/SNF in both healthy and
cancerous states, as well as for developing potential therapeutic
strategies for human malignancies.

"Our study gives insight into how the complex suppresses tumor
development," He said. "And it could contribute to developing
therapeutics for cancers harboring mutations in genes encoding the
SWI/SNF complex."

  More information: Yan Han et al. Cryo-EM structure of SWI/SNF
complex bound to a nucleosome, Nature (2020). DOI:
10.1038/s41586-020-2087-1
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