Inversion Notes – from the book Nano by Ed Regis

Atoms

But then there was a design that worked perfectly, a gear system that was made out of 3,557 atoms – precisely that many, not one more and not one less. Every separate atom was placed just so. All the chemical bonds were correct. Prologue

Light:

After the atoms had been proved to exist, the first thing scientists wanted to do was, of course, see them. While everyone was convinced that this was impossible with light, that was only true of visible light. But visible light was just one type of light: there were also others- ultraviolet light, for example. Visible light in fact, occupied only a tiny portion of the broader electromagnetic spectrum, which in addition to ultraviolet, included gamma rays, Xrays, infrared radiation, and radio waves. There was an entire range of electromagnetic radiation available, and conceivbably some of it could be utilized to picture atoms. P.39

Folding:

The most remarkable feature of a protein molecule, however, was the fact that the sequence of its component amino acids caused the molecule to “fold” into a given shape. That was the term biologists used to describe the way in which an amino acid string behaved once it was placed in water and let go: the string kinked up, curled around, twisted, crimped, and “folded” back upon itself in highly individual and specific fashion. The shape of the fold was determined by the precise order in which the different constituer amino acids were distributed along the chain. P 93

Folding:

One particular sequence led to a particular structure, reliably, every time. P39

But although scientists knew what the underlying mechanisms were, they didn’t yet know how to take a given sequence of amino acids and predict the way they’d fold. P.94

Neverthe less, that in essence was Drexler’s  Plan for creating a race of molecular machines: sequence the right amino acids together and thereby create a marvelous new protein to order. Create enough of those proteins of the right size and shape, and they’d assemble themselves into a workable device – into the molecular machine of your choice. P94.

…Two protein folding problems: one was that of predicting the shape of a fold; the other was that of causing a fold to happen. P115.

Drexler’s basic idea, then, was to strong –arm various folds into existence, creating designer proteins through a combination of engeneer’s “feel” for the amino acid building materials and a general willingness to experiment with them. However unpromising such a proposal might have sounded, by 1983 other scientists were actually following it up.” P.116

INVERSION

(Carl Pabo) Pabo spoke of Drexler’s having suggested an “inverted approach” in which “rather than starting with an amino acid sequence and then predicting the conformation of the folded polypeptide, one starts with a conformation of the backbone and then picks an amino acid sequence that should stabilize it.”p

 Drexler states: 

“Development of the ability to design protein molecules will open a path to the fabrication of devices to complex atomic specifications”…This path will involve construction of  molecular machinery able to position reactive groups to atomic precision. It could lead to great advances in computational devices and in the ability  to manipulate biological materials.” P101  also 1981 issue of Proceedings of the National Academy of Sciences.

Drexler states:

“Gene synthesis and recombinant DNA texhnology can direct the ribosomal machinery of bacteria to produce novel proteins, which can serve as components of larger molecular structures.”

Drexler states:

“Intermolecular attraction between complementary surfaces can assemble complex structures from solutions.”

Drexler states:

“Molecular assemblages of atoms can act as solid objects, occupying space holding a definite shape. Thus, they can act as structural members and moving parts.”
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“As present microtechnology can lay down conductors on a molecular scale (10mm) and molecular devices can respond to electric potentials (through conformation changes, etc.), such devices can be controlled by human operators or macroscopic machines.”

Freezing:

“Molecular devices can characterize a frozen cell in essentially arbitrary detail by removal and characterization of successive layers of material (atomically thin layers, if desired). With frozen tissue, knowledge of normal structures and analysis of frozen structures should permit quite accurate reconstruction of the nature of the tissue before freezing.”

Suppose the first replicator builds a copy of itself in a thousand seconds. Then, said Drexler, “the two replicators build two more in the next thousand seconds, the four build another four, and the eight build another 8. At the end of 10 hours, there are not 36 new replicators, but over 68 billion. In less than a day they would weigh a ton: in less than two days, they would outweigh the earth; in another four hours, they would exceed the mass of the Sun and all the planets combined – if the bottle of chemicals 

Hadn’t run dry long before.”

During one of his visits to the Xanadu house in the summer of 1980, Eric had gotten into a discussion of these out-of –control, self-replicating assemblers with Mark Miller, who immediately saw where it could all lead: they could turn the world into a pile of “grey goo,” as he put it.

