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Chromatin Architecture and Dynamics -- Chapter 6. Mitotic Antipairing
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Diseased States -- Chapter 8. Scaling Relationship in Chromatin as a
Polymer -- Chapter 9. Chromatin Dynamics during Entry toQuiescence
and Compromised Functionality in Cancer Cells -- Chapter 10.
Functional Aspects of Sperm Chromatin Organization -- Part III.
Mechanosensitive and Epigenetic Regulators of Gene Expression and
Chromatin Organization -- Chapter 11. The LINC Complex Assists the
Nuclear Import of Mechanosensitive Transcriptional Regulators --
Chapter 12. Epigenetic-Mediated Regulation of Gene Expression for
Biological Control and Cancer: Cell and Tissue Structure, Function, and
Phenotype -- Chapter 13. Epigenetic-Mediated Regulation of Gene
Expression for Biological Control and Cancer: Fidelity of Mechanisms
Governing the Cell Cycle -- Chapter 14. Histone Modifications in Mouse
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This volume reviews the latest research on the functional implications
of nuclear, chromosomal and genomic organization and architecture on
cell and organismal biology, and development and progression of
diseases. The architecture of the cell nucleus and non-random
arrangement of chromosomes, genes, and the non-membranous
nuclear bodies in the three-dimensional (3D) space alters in response
to the environmental, mechanical, chemical, and temporal cues. The
changes in the nuclear, chromosomal, or genomic compaction and
configuration modify the gene expression program and induce or
inhibit epigenetic modifications. The intrinsically programmed
rearrangements of the nuclear architecture are necessary for cell
differentiation, the establishment of cell fate during development and
maturation of tissues and organs including the immune, muscle, and
nervous systems. The non-programmed changes in the nuclear
architecture can lead to fragmentation of the nucleus and instability
ofthe genome and thus cause cancer. Microbial and viral infections can
lead to a clustering of centromeres, telomeres and ribosomal DNA and
alter the properties of the nuclear membrane, allowing large immobile
macromolecules to enter the nucleus. Recent advances in next-
generation sequencing technologies combined with
nucleus/chromosome conformation capture, super-resolution imaging,
chromosomal contact maps methods, integrative modeling, and genetic
approaches, are uncovering novel features and importance of nuclear,
chromosomal and genomic architecture. This book is an interesting
read for cell biologists, researchers studying the structure and function
of chromosomes, and anyone else who wants to get an overview of the



field of nuclear, chromosomal and genomic architecture.
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This book provides an up-to-date review of classic and advanced
bioinformatics approaches and their utility in rice research. It
summarizes databases and tools for analyzing DNA, proteins and gene
expression profiles, mapping genetic variations, annotation of protein
and RNA molecules, phylogenetic analysis, and pathway enrichment. In
addition, it presents high-throughput technologies that are widely used
to provide deep insights into the genetic architecture of important
traits in the rice genome. The book subsequently discusses techniques
for identifying RNA-protein, DNA-protein interactions, and molecular
markers, including SNP and microsatellites, in the contexts of rice
breeding and genetics. Lastly, it explores various tools that are used to
identify and characterize non-coding RNA in rice and their potential
role in rice research.


