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Preface

Chromosomes must be highly compacted to fit inside the limited volume of a cell. In this
confined space, they must also be faithfully duplicated, segregated, and transcribed. Several
studies have begun to reveal the general principles of genome organization and maintenance
across domains of life and have identified and mechanistically characterized central players
that mediate key steps of this process, such as the Structural Maintenance of Chromosome
(SMC) proteins. SMC proteins are ubiquitous across prokaryotic and eukaryotic systems
and participate in a range of chromosome-associated processes including chromosome
condensation, organization, and segregation as well as DNA repair and gene expression
regulation. These proteins act with accessory subunits to form functional SMC complexes
inside cells. Eukaryotic cells have dedicated SMC complexes that have evolved for
specialized activities on DNA (Cohesin, Condensin, SMC5/6, and the MRN complex).
In contrast, most chromosome organization and segregation activities are carried out by a
single SMC complex in prokaryotes (SMC-ScpAB/MukBEF/MksBEF), while a second
SMC complex participates in aspects of DNA repair (RecN/SbcCD). This volume of
Methods in Molecular Biology brings together recent methods and theoretical approaches
developed to dissect the activity and function of bacterial and eukaryotic SMC proteins.
Protocols have been divided into six parts: Part I—Depletion systems to assess SMC
function; Part II—Genetic manipulation of SMC function; Part III—Chromosomal assays
of SMC activity; Part IV—Biochemical assays of SMC activity; Part V—Microscopy-based
assays of SMC activity; Part VI—Theoretical modeling and simulation of SMC activity.
These sections carry methods relevant to both prokaryotic and eukaryotic systems, and
chapters are arranged in an increasing order of biological scale. Together, the range of tools
and techniques covered in this issue should facilitate studies looking into the mechanisms of
action of SMC complexes on DNA.

Bangalore, India Anjana Badrinarayanan
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