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An infroduction and comprehensive overnview of cument research exploring the poweriul combingtion. of
systerns biclogy with experimental epigenetics. The book gives examples that are comprehensible o both
disciplines. with the girm of inspiring eoch flield 1o engoge with the offer.

Recent years have seen on expiosion of inferest in epigenetics. Vast amounis of epigenetic data have
been generated and "epigenetic diugs’ are enfering the clinic. However, we are siill far from understanding
exactly how epigenefic reguiaiion works in mechanistic and guantitotive fenms. We have reached d sioge
at which there is so much data that | Is exiremely difficulf to formulate curent knowledge in @ manner that
ploces rigorous constraints on whather proposed explanations of biclogical phenomena are feasible. A large
gap In our understanding of many fundamenial epigenstic processes is the lock of a coherent theoretical
framework within which 1o sludy these systerms. Systems biology uses mathemafical and computational
models 1o discover emergent properiies of compiex biclogical systerns. The application of systerns biology 1o
epigenetics Is immensely powerful but surprsingly rare. A major obstacle 1o urifing mathernatics and blology
is the barier betweean discipiines.

This book collects exampies of successful coliaboratfions between experimenial epigenefics and systems
biclogy, wiitten by experis in eoch discipline.

Key Features

« Onginal research is presenied in g wider perspective and a simipler form than the primary publications.

+ \We expldin the expenments in termis comprehensible 1o the modeles, and the modelsin terms
comprehensible 1o the experimentalist,

» Each section covers one tvpe of modeling, and one set of epigenetic guestions 1o which such modsls
have been successiully aopplied.

+ The modeling approaches inciude machine leaming, ordinary differential equations, stochastic
simulations, and polvimen modeis.

+ The epigeneatic questions 1o which fhess models are applied include genome-wide fargeting of
apigenetic regulators, in vivo dynarnics of chromatin binding and modification, epigensfic mermory,
bistability and switching, and three-dimensional chiromatin archifeciure.

The book will be g valuable resource for researchers working in the fields of sysfems biology, computational

biology, or epigenstics, at graduate level and above. The examples given from cunent literature will enable
sciertists from each field fo discover how cross-talk with the other field has briought synergistic results,
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