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RICHARD DAWKINS ON “DESIGNED”

 “Its terribly terribly tempting to use the word 

designed, time and again I have to bite my 

tongue, and stop myself. [...] when talking to 

other biologists, we none of us bother to bite our 

tongues, we just use the word designed.“

 Richard Dawkins, Waking up in the Universe, 1991 Royal Institution Christmas 

Lecture; 2nd lecture - Designed and designoid objects.



RICHARD DAWKINS ON “JUNK DNA”

 Before ENCODE: “Pseudogenes are genes that once did something 
useful but have now been sidelined and are never transcribed or 
translated. They might as well not exist, as far as the animal's welfare is 
concerned. But as far as the scientist is concerned they very much 
exist, and they are exactly what we need for an evolutionary clock. .. . . 
What pseudogenes are useful for is embarrassing creationists. It 
stretches even their creative ingenuity to make up a convincing reason 
why an intelligent designer should have created a pseudogene --a gene 
that does absolutely nothing and gives every appearance of being a 
superannuated version of a gene that used to do something, unless he 
was deliberately setting out to fool us."
Dawkins then continues: "Leaving pseudogenes aside, it is a 
remarkable fact that the greater part (95 percent in the case of 
humans) of the genome might as well not be there, for all the difference 
it makes." The Greatest Show on Earth, 2009, pp 332-333. 

 After ENCODE: "I know there are some creationists who have jumped on 
it because they think it is awkward for Darwinism. Quite the contrary, of 
course. It is exactly what a Darwinist would hope for -- is to find 
usefulness in the living world."



“PSEUDOGENES ARE NOT PSEUDO ANY MORE

 “The study of functional pseudogenes is just at the 
beginning. There remain many questions to be 
addressed, such as the regulatory elements controlling 
the cell or tissue specific expression of pseudogenes. 
But, definitely, the so-called pseudogenes are really 
functional, not to be considered any more as just “junk” 
or “fossil” DNA. Surely, many functional pseudogenes
and novel regulatory mechanisms remain to be 
discovered and explored in diverse organisms.” 

 Wen et al, RNA Biology 9:27-32. Jan 2012



LEVINTHAL PARADOX OF THE INTERACTOME

 Anyone who has studied the protein folding problem will have met the famous 
Levinthal paradox, formulated in 1969 by the molecular biologist Cyrus 
Levinthal. Put simply, the Levinthal paradox states that when one calculates 
the number of possible topological (rotational) configurations for the amino 
acids in even a small (say, 100 residue) unfolded protein, random search 
could never find the final folded conformation of that same protein during the 
lifetime of the physical universe. Therefore, concluded Levinthal, given that 
proteins obviously do fold, they are doing so, not by random search, but by 
following favored pathways. The challenge of the protein folding problem is to 
learn what those pathways are. That's the classical version of the paradox.

 But now consider the origin of an entire cell. All cells possess what has been 
called an "interactome," namely, "a complex network" comprising "a host of 
cellular constituents" -- proteins, nucleic acids, lipids, metal ion cofactors, and 
so on. If the Levinthal paradox (old version) arises from the difficulty of 
searching the space of possible configurations for a single protein, the new 
version of the paradox, formulated by Tompa and Rose, asks the same 
question for the possible arrangements of the cell's interactome, an 
enormously larger collection of objects with a correspondingly greater search 
space. As Tompa and Rose express the problem,

 Tompa, P. and G.D.  Rose. Levinthal paradox of the interactome," Protein 
Science 20 (2011):2074-79

http://en.wikipedia.org/wiki/Levinthal's_Paradox
http://www.ncbi.nlm.nih.gov/pubmed/21987416


 “Unlike protein folding, self-assembly of the interactome has not yet 
prompted such widespread attention, and for understandable reasons. 
It is a problem of bewildering complexity...Where does one begin? Our 
goal here is to show that assembly of the interactome in biological real-
time is analogous to folding in that the functional state is selected from 
a staggering number of useless or potentially deleterious alternatives.”

 Tompa and Rose calculate the "total number of possible distinct 
patterns of interactions," using yeast, a unicellular eukaryote, as their 
model system; this "total number" is the size of the space that must be 
searched. With approximately 4,500 proteins in yeast, the interactome
search space "is on the order of 10^7200, an unimaginably large 
number," they write -- but "more realistic" estimates, they continue, are 
"yet more complicated." Proteins present many possible surfaces for 
chemical interaction. "In all," argue Tompa and Rose, "an average 
protein would have approximately 3540 distinguishable interfaces," and 
if one uses this number for the interactome space calculation, the 
result is 10 followed by the exponent 7.9 x 10^10.

LEVINTHAL PARADOX OF THE INTERACTOME



 Tompa and Rose draw a number of lessons from their calculations. 
They argue, first, that any increase in biological realism will only 
make the Levinthal interactome paradox worse:

 “Of course, there are additional complicating factors such as 
alternative splicing, post-translational modifications, non-pairwise 
macromolecular interactions, incorrect complex formation that is 
adventitiously stable, and so forth. However, even neglecting such 
complications, the numbers preclude formation of a functional 
interactome by trial and error complex formation within any 
meaningful span of time. This numerical exercise...is tantamount to a 
proof that the cell does not organize by random collisions of its 
interacting constituents.”

 But secondly, what they call "the most profound conclusion" from 
their analysis bears directly on widely held assumptions about the 
origin of life.

 A highly enriched soup of proteins and nucleic acids will never form a 
functional cell, even if lipid bilayer membranes were provided to help 
these materials become organized.

LEVINTHAL PARADOX OF THE INTERACTOME



 Indeed, the fully functional contents of a living cell, once the wall or 
membrane enclosing them has been breached (thus, killing the cell), 
move irreversibly in the direction of non-living chemistry. It enters what 
Tompa and Rose call the "zone of chaos," never to return.

 Tompa and Rose have sketched the theoretical basis for why this 
happens:

 “[O]ur calculations of combinatorial complexity [show] that the 
emergent interactome could not have self-organized spontaneously 
from its isolated protein components. Rather, it attains its functional 
state by templating the interactome of a mother cell and maintains 
that state by a continuous expenditure of energy. In the absence of a 
prior framework of existing interactions, it is far more likely that 
combined cellular constituents would end up in a non-functional, 
aggregated state, one incompatible with life...The spontaneous 
origination of a de novo cell has yet to be observed; all extant cells are 
generated by the division of pre-existing cells that provide the 
necessary template for perpetuation of the interactome.”

LEVINTHAL PARADOX OF THE INTERACTOME



PROTHERO ON STASIS

 The first major discovery was that stasis was much more prevalent in 
the fossil record than had been previously supposed. Many 
paleontologists came forward and pointed out that the geological 
literature was one vast monument to stasis, with relatively few cases 
where anyone had observed gradual evolution. If species didn’t 
appear suddenly in the fossil record and remain relatively 
unchanged, then biostratigraphy would never work—and yet almost 
two centuries of successful biostratigraphic correlations was 
evidence of just this kind of pattern. As Gould put it, it was the “dirty 
little secret” hidden in the paleontological closet. Most 
paleontologists were trained to focus on gradual evolution as the only 
pattern of interest, and ignored stasis as “not evolutionary change” 
and therefore uninteresting, to be overlooked or minimized. Once 
Eldredge and Gould had pointed out that stasis was equally 
important (“stasis is data[sic]” in Gould’s words), paleontologists all 
over the world saw that stasis was the general pattern, and that 
gradualism was rare—and that is still the consensus 40 years later.



 In my dissertation on the incredibly abundant and well preserved 
fossil mammals of the Big Badlands of the High Plains, I had over 
160 well-dated, well-sampled lineages of mammals, so I could 
evaluate the relative frequency of gradualism versus stasis in an 
entire regional fauna. I also had a wide geographic spread […]. I had 
large fossil samples of many species, with dozens at each level, and 
excellent stratigraphic data. When I finally plunged in and plotted and 
analyzed my data carefully, it was clear that nearly every lineage 
showed stasis, with one minor example of gradual size reduction in 
the little oreodont Miniochoerus. I could point to this data set and 
make the case for the prevalence of stasis without any criticism of 
bias in my sampling. More importantly, the fossil mammals showed 
no sign of responding to the biggest climate change of the past 50 
million years […]. In North America, dense forests gave way to open 
scrublands, crocodiles and pond turtles were replaced by land 
tortoises, and the snails changed from those typical of Nicaragua to 
those of Baja California. Yet out of all the 160 lineages of mammals 
in this time interval, there was virtually no response.

PROTHERO ON STASIS



 After six years of work and publication, the conclusion is clear: none 
of the common Ice Age mammals and birds responded to any of the 
climate changes at La Brea in the last 35,000 years, even though the 
region went from dry chaparral to snowy piñon-juniper forests during 
the peak glacial 20,000 years ago, and then back to the modern 
chaparral again.

 In four of the biggest climatic-vegetational events of the last 50 
million years, the mammals and birds show no noticeable change in 
response to changing climates. No matter how many presentations I 
give where I show these data, no one (including myself) has a good 
explanation yet for such widespread stasis despite the obvious 
selective pressures of changing climate. Rather than answers, we 
have more questions—and that’s a good thing! Science advances 
when we discover what we don’t know, or we discover that simple 
answers we’d been following for years no longer work.

PROTHERO ON STASIS



EVOLUTIONARY RELATIONSHIPS PRIAPULIDS

(GROUP OF MARINE WORMS)

 See http://www.sciencedaily.com/releases/2012/10/121009092533.htm. 
Excerpt: He explained: "The fossils from the Cambrian period can cause a 
real headache for evolutionary biologists. Instinct tells us to expect simple 
organisms evolving over time to become increasingly more complex. 
However during the Cambrian period there was an apparent explosion of 
different major groups of animals, all appearing simultaneously in the fossil 
record. We looked at priapulid worms, which were among the first ever 
predators. What's remarkable is that they had already evolved into a diverse 
array of forms -- comparable to the morphological variety of their living 
cousins -- when we first encounter them in the Cambrian fossil record. It's 
precisely this apparent explosion of anatomical diversity that vexed Darwin 
and famously attracted the attention of Harvard biologist Stephen Jay 
Gould."

 Dr Ruta, from the School of Life Sciences at the University of Lincoln, 
continued: "Our work has shown that despite many new fossil finds, 
including many from China in the last decade, the picture remains largely 
unchanged. 



NEW FOSSILS SUGGEST ANCIENT ORIGINS OF 

MODERN-DAY DEEP-SEA ANIMALS

 A collection of fossil animals discovered off the coast of Florida suggests 
that present day deep-sea fauna like sea urchins, starfish and sea 
cucumbers may have evolved earlier than previously believed and survived 
periods of mass extinctions similar to those that wiped out the dinosaurs.

 Previously, researchers believed that these present-day animals evolved in 
the relatively recent past, following at least two periods of mass extinction 
caused by changes in their oceanic environment. The new fossil collection 
described in this study predates the oldest known records of the present-
day fauna. "We were amazed to see that a 114 million year old deep-sea 
assemblage was so strikingly similar to the modern equivalents," says lead 
author Ben Thuy.

 According to the authors, this evidence shows that the ancestors of modern 
deep-sea animals have lived in these deep waters for much longer than 
previously thought. That this collection of fossils appears to have survived 
several drastic changes in oceanic climates also suggests that deep-sea 
biodiversity may be more resilient than shallow-water life forms, and more 
resistant to extinction events than previously thought. 

 Thuy B, Gale AS, Kroh A, Kucera M, Numberger-Thuy LD, et al.. Ancient Origin of the 
Modern Deep-Sea Fauna. PLoS ONE, 2012 DOI: 10.1371/journal.pone.0046913


