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"Instead of revealing a multitude of transitional forms through which the evolution of the cell might 
have occurred, molecular biology has served only to emphasize the enormity of the gap. We now 
know not only of the existence of a break between the living and non-living world, but also that  
it represents the most dramatic and fundamental of all the discontinuities of nature. Between a 
living cell and the most highly ordered non-biological system, such as a crystal or a snowflake, 
there is a chasm as vast and absolute as it is possible to conceive.  
 
Molecular biology has shown that even the simplest of all living systems on earth today, bacterial 
cells, are exceedingly complex objects. Although the tiniest bacterial cells are incredibly small, 
weighing less than 10-12 gms, each is in effect a veritable micro- miniaturized factory containing  
thousands of exquisitely designed pieces of intricate molecular machinery, made up altogether of 
one hundred thousand million atoms, far more complicated than any machine built by man and 
absolutely without parallel in the non-living world.  
 
Molecular biology has also shown that the basic design of the cell system is essentially the same 
in all living systems on earth from bacteria to mammals. In all organisms the roles of DNA, mRNA 
and protein are identical. The meaning of the genetic code is also virtually identical in all cells.  
The size, structure and component design of the protein synthetic machinery is practically the 
same in all cells. In terms of the basic biochemical design, therefore no living system can be 
thought of as being primitive or ancestral with respect to any other system, nor is there the 
slightest empirical hint of an evolutionary sequence among all the incredibly diverse cells on 
earth. For those who hoped that molecular biology might bridge the gulf between chemistry and 
biochemistry, the revelation was profoundly disappointing." (pp. 249-250)  
 
"Perhaps in no other area of modern biology is the challenge posed by the extreme complexity 
and ingenuity of biological adaptations more apparent than in the fascinating new molecular world 
of the cell. Viewed down a light microscope at a magnification of some several hundred times, 
such as would have been possible in Darwin's time, a living cell is a relatively disappointing 
spectacle appearing only as an ever-changing and apparently disordered pattern of blobs and 
particles which, under the influence of unseen turbulent forces, are continually tossed 
haphazardly in all directions. To grasp the reality of life as it has been revealed by molecular 
biology, we must magnify the cell a thousand million times until it is twenty kilometres in diameter 
and resembles a giant air ship large enough to cover a great city like London or New Your. What 
we would then see would be an object of unparalleled complexity and adaptive design. On the 
surface of the cell we would see millions of openings, like the port holes of a vast space ship, 
opening and closing to allow a continual stream of materials to flow in and out. If we were to enter 
one of those openings we would find ourselves in a world of supreme technology and bewildering  
complexity. We would see endless highly organized corridors and conduits branching in every 
direction away from the perimeter of the cell, some leading to the central memory bank in the 
nucleus and others to assembly plants and processing units. The nucleus itself would be a vast 
spherical chamber more than a kilometre in diameter, resembling a geodesic dome inside of 
which we would see, all neatly stacked together in ordered arrays, the miles of coiled chains of 
the DNA molecules. A huge range of products and raw materials would shuttle along all the 
manifold conduits in a highly ordered fashion to and from all the various assembly plants in the  
outer regions of the cell.  
 
We would wonder at the level of control implicit in the movement of so many objects down so 
many seemingly endless conduits, all in perfect unison. We would see all around us, in every 
direction we looked, all sorts of robot-like machines. We would notice that the simplest of the 
functional components of the cell, the protein molecules, were astonishingly, complex  
pieces of molecular machinery, each on consisting of about three thousand atoms arranged in 
highly organized 3-D spatial conformation. We would wonder even more as we watched the 



strangely purposeful activities of these weird molecular machines, particularly when we realized 
that, despite all our accumulated knowledge of physics and chemistry, the task of designing  
one such molecular machine - that is one single functional protein molecule - would be 
completely beyond our capacity at present and will probably not be achieved until at least the 
beginning of the next century. Yet the life of the cell depends on the integrated activities of 
thousands, certainly tens, and probably hundreds of thousands of different protein molecules.  
 
We would see that nearly every feature of our own advanced machines had its analogue in the 
cell: artificial languages and their decoding systems, memory banks for information storage and 
retrieval, elegant control systems regulating the automated assembly of parts and components, 
error fail-safe and proof-reading devices utilized for quality control, assembly processes  
involving the principle of prefabrication and modular construction. In fact, so deep would be the 
feeling of deja-vu, so persuasive the analogy, that much of the terminology we would use to 
describe this fascinating molecular reality would be borrowed from the world of late  
twentieth-century technology.  
 
What we would be witnessing would be an object resembling an immense automated factory, a 
factory larger than a city and carrying out almost as many unique functions as all the 
manufacturing activities of man on earth. However, it would be a factory which would have one 
capacity not equalled in any of our own most advanced machines, for it would be capable of  
replicating its entire structure within a matter of a few hours. To witness such an act at a 
magnification of one thousand million times would be an awe-inspiring spectacle." (pp. 328-329)  
 
"Considering the way the prebiotic soup is referred to in so many discussions of the origin of life 
as an already established reality, it comes as something of a shock to realize that there is 
absolutely no positive evidence for its existence." (p. 261)  
 
"The complexity of the simplest known type of cell is so great that it is impossible to accept that 
such an object could have been thrown together suddenly by some kind of freakish, vastly 
improbable, event. Such an occurrence would be indistinguishable from a miracle." (p. 264)  
 
"It is astonishing to think that this remarkable piece of machinery, which possesses the ultimate 
capacity to construct every living thing that ever existed on Earth, from giant redwood to the 
human brain, can construct all its own components in a matter of minutes and weigh less than 10-
16 grams. It is of the order of several thousand million million times smaller than the smallest 
piece of functional machinery ever constructed by man." (p. 338)  
 
"It is the sheer universality of perfection, the fact that everywhere we look, to whatever depth we 
look, we find an elegance and ingenuity of an absolutely transcending quality, which so mitigates 
against the idea of chance. Is it really credible that random processes could have constructed  
a reality, the smallest element of which - a functional protein or gene - is complex beyond our own 
creative capacities, a reality which is the very antithesis of chance, which excels in every sense 
anything produced by the intelligence of man? (p. 342)  
 
 


