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The nucleus is perhaps the most complex organelle of the cell. The wide range of functions of the cell nucleus and its molecular components include packaging and maintaining the integrity of the cellular genetic material, generating messages to the protein synthesis machinery of the cell, assembling ribosome precursors and delivering them to the cell cytoplasm, and many more. As a complex machine, the nucleus maintains a constant two-way flow of information with the surrounding cytoplasm, such as import and export of ions, small and large proteins and protein complexes, and ribonucleoprotein particles. These transport processes occur through the nuclear pore complexes which represent the selective gateways through the nuclear envelope, a major barrier that isolates the nucleus from the cytoplasm.

The nuclear envelope (NE) defines the boundary between nucleus and cytoplasm. It is formed by two juxtaposed lipid bilayer membranes, the outer one of which is contiguous with the endoplasmic reticulum. The outer and inner lipid bilayers are also connected continuously through the nuclear pores themselves, though their protein compositions differ. A matrix of filaments underlies the inner nuclear membrane, providing mechanical support and anchoring sites for the enclosed chromatin. In animal cells these filaments are composed largely of lamins, similar in structure to intermediate filaments. Aside from a few known exceptions associated with viral infection, all molecular exchange across the nuclear envelope takes place via the nuclear pores, whose number ranges from many tens to several thousand per nucleus. Thus RNAs and ribosomal subunits are exported to the cytoplasm, while proteins needed in the nucleus must be imported, and often reexported when their task there is done. Each pore is a large multi-protein complex, consisting of 30 or more distinct protein components in multiple copies. Its total molecular weight has been measured at 125 MDa for vertebrate cells, and about 60 MDa for yeast. Individual nuclear pores are thought to mediate traffic in both directions.

The functional task of the nuclear pore is to regulate entry to, and exit from, the nucleus. Specific pathways are discussed at greater depth in other chapters of this book. A degree of consensus has emerged in describing nuclear transport as a receptor-mediated translocation process. Molecular cargo is marked for import (or export) by the presence of peptide signals,  which are then recognized by specific receptors that serve to usher the cargo across the pore. Models of translocation can been categorized into those that anticipate some form of micromechanical movement (for example iris-like closures) of the pore itself on one hand, or entirely biochemical sieves on the other. While deep modulation of calcium levels has a pronounced effect on nuclear pore structure in vitro, calcium depletion does not appear to be coupled to nuclear transport regulation in intact cells. The lack of intrinsic ATPase activity in the nuclear pore supports the second, nonmechanical class of models.
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Computability and Complexity Theory (Texts in Computer Science)Springer, 2011

	This revised and extensively expanded edition of Computability and Complexity Theory comprises essential materials that are core knowledge in the theory of computation. The book is self-contained, with a preliminary chapter describing key mathematical concepts and notations.  Subsequent chapters move from the qualitative aspects of...
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Functional and Logic Programming: 7th International Symposium, FLOPS 2004, Nara, Japan, April 7-9, 2004, ProceedingsSpringer, 2004
This book constitutes the refereed proceedings of the 7th International Symposium on Functional and Logic Programming, FLOPS 2004, held in Nara, Japan, in April 2004.
The 18 revised full papers presented together with 3 invited contributions were carefully reviewed and selected from 55 submissions. The papers are organized in topical sections...
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Handbook of Small Animal Radiology and Ultrasound: Techniques and Differential Diagnoses, 2eSaunders, 2010

	The Handbook of Small Animal Radiology and Ultrasound: Techniques and Differential Diagnoses provides a user-friendly reference for a wide range of radiographic and ultrasonographic findings in dogs and cats.


	Key features

	
		Enables successful and clear interpretation of radiographs and...
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Access to Knowledge in the Age of Intellectual PropertyZone Books, 2010

	At the end of the twentieth century, intellectual property rights collided with everyday life. Expansive copyright laws and digital rights management technologies sought to shut down new forms of copying and remixing made possible by the Internet. International laws expanding patent rights threatened the lives of millions of people around the...
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Digital Signal Processing Using MATLAB Version 4: A Bookware Companions Problems Book (A volume in the PWS BookWare Companion Series)Cengage Learning, 1996

	From the beginning of the last decade we have witnessed a revolution in computer technology and an explosion in user-friendly applications.This revolution is still continuing today with low-cost personal computer systems that rival the performance of expensive workstations. This technological prowess should be brought to bear on the...
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Open Source Web Development with LAMP: Using Linux, Apache, MySQL, Perl, and PHPAddison Wesley, 2002
Open Source technologies are providing contemporary developers  with a range of cost-effective and robust alternatives to commercial software  for building dynamic, data-driven Web applications. This practical guide  presents a comprehensive survey of LAMP (Linux, Apache, MySQL, Perl, and PHP),  and it shows how these solutions...
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