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REVIEW
Evolution: A View from the 21st Century
by James A Shapiro
Upper Saddle River (NJ): FT Press Science, 2011. 253 pages
reviewed by Laurence A Moran
This is a short book of 147 pages. (The rest is glossary, references, and index.) The main
theme is that discoveries in molecular biology and genomics have caused us to rethink our
understanding of evolution in the 21st century. According to Shapiro, this “paradigm shift”
is a major conceptual change that most of us haven’t recognized.
I know I haven’t. Shapiro trots out all the usual suspects: epigenetics, regulatory sequences, transposons, (endo)symbiosis, chromatin, evo-devo, horizontal DNA transfers, abrupt
changes in the fossil record (saltation), polyploidy, and the demise of the Central Dogma
of Molecular Biology. All of these new discoveries apparently conflict with neo-Darwinism.
This isn’t a new claim. For several decades, scientists have been critical of the overly adaptationist Darwinian view of evolution that was popular in the 1950s and 1960s. Shapiro
seems to be largely ignorant of this history, since he treats his view as something novel and
quite revolutionary. It’s interesting that none of the 1162 references in his book is to Stephen Jay Gould’s contributions to this debate—the absence of a reference to the spandrels
paper (Gould and Lewontin 1979) is particularly revealing, and quite troubling.
I could put up (barely) with the absence of historical context if Shapiro at least took the
time to define his terms. Unfortunately, I found myself looking up a sentence from The
Extended Phenotype by Richard Dawkins: “I myself admit to being irritated by a book that
provokes me into muttering ‘Yes but ...’ on every page, when the author could easily have
forestalled my worry by a little considerate explanation early on” (1982:8). Shapiro’s strawman descriptions of evolution are prime irritants and he could easily have taken the time
to explain what version he is attacking and name the prominent scientists who defend that
version.
Speaking of strawmen, Shapiro’s description of the Central Dogma of Molecular Biology
contains errors of fact as well as errors of omission. These days, there seems to be a class
of evolution critics who are determined to overthrow the Central Dogma as part of their
crusade to revolutionize biology. Shapiro falls into that group. It’s not a group you really
want to be associated with if you value your intellectual reputation, because its members
almost always misrepresent the correct view of the Central Dogma described by Francis
Crick in 1958 and 1970. The correct version of the Central Dogma is that once information is transferred from nucleic acid to protein, it can’t flow back to nucleic acids. In other
words, translation is unidirectional. The Central Dogma has never been overthrown or
seriously challenged. If critics get that wrong, how can you believe anything else they say?
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Shapiro’s attack on the Central Dogma includes the following statement: “… the intellectual foundations of molecular biology have been shaken and shaken hard” (page 25). That
statement is supposedly supported by a table of 40-year-old discoveries that didn’t seem all
that earth-shaking at the time ... and still don’t. I guess it depends on whether your original
view of the intellectual foundations was correct or not. It turns out that Crick’s view was,
and is, correct, and Shapiro simply misunderstands it.
This style of writing—dogmatic summary statements supported by tables of facts—is the
dominant feature of this book. Part II (“The genome as a read-write (RW) storage system”)
is a good example. This is a chapter where the author tries to convince us that genomes
are dynamic and that the information in them can be altered by genomic rearrangements,
transposons, and repair mechanisms. In other words, “natural genetic engineering”. The
chapter is 62 pages long and 17 of those pages are tables of examples. I have to confess
that I skipped most of this chapter. I know about genome rearrangements and so does
everyone else who has read a textbook in the past forty years. One or two good examples
would suffice to establish the principle. A litany of examples is not only overkill, it smacks
of an agenda. Shapiro would have been better off devoting more effort to explaining why
genomic alterations should cause us to rethink our view of evolution. His main thesis
seems to be that such mutations are not random as neo-Darwinism demands.
So what distinguishes Shapiro from all the other scientists who advocate similar “paradigm
shifts” in evolutionary thinking? Two things, actually. First is his emphasis on what he calls
“natural genetic engineering,” as described in that boring chapter with all the tables. Why
are genome alterations important? It’s because this means that cells have the ability to engineer changes in their own genomes leading to rapid evolution.
Genome duplication is one example. There may have been two genome duplications in the
vertebrate lineage. Both of them occurred in fish. This translates into a rate of one event
every 200 million years. Another example involves transposons. In the hominid lineage
there may be evidence of a few transposon-related genome alterations that turned out to be
beneficial and subsequently became fixed in the population. That’s a rate of approximately
one every million years or so.
Shapiro believes that genomic rearrangements, especially whole genome duplications, are
extremely important in evolution. So important, in fact, that he can draw the following
conclusion: “It is important to note that selection has never led to formation of a new species, as Darwin postulated” (page 121). Does he mean that random genetic drift could
play an important role in speciation—a fact discussed in most evolution textbooks? No, he
doesn’t mean that at all, because he appears to have never heard of random genetic drift
as a mechanism of evolution. He means that species form by hybridization and genome
duplications. This is the view promoted by Lynn Margulis and Dorion Sagan in their book
Acquiring Genomes (2002). (Not cited by Shapiro.)
The novel part of Shapiro’s model is that these cell-directed genomic changes are targeted
and goal-oriented, leading to the view that cells design their own future. This view replaces the “traditional” view that “inherited novelty [mutation] was the result of chance or
accident.”
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If this sounds a lot like “facilitated variation” or evolvability, then, congratulations, you’ve
been keeping up on your knowledge of modern discussions of evolutionary theory. Marc
Kirschner and John Gerhart have described a similar concept in their 2005 book The Plausibility of Life, but others have also talked about it over the past few decades. Are there any
references to those ideas in the 1162 articles cited in this book? No.
This brings me to the second thing that distinguishes Shapiro from most other critics of the
Modern Synthesis. He does not want to be identified as an advocate of “intelligent design”
creationism and yet he protests a bit too much. His writings sound an awful lot like those
of some “intelligent design” creationists, but Shapiro prefers a “third way,” as he first described in a Boston Review article (1997). His way isn’t creationism but it’s not exactly science either because he postulates a kind of evolution that has a goal, or purpose. He claims
that one can investigate natural genetic engineering from a purely scientific perspective
without invoking the supernatural. But if that’s true, then why don’t scientists routinely
invoke goal-oriented processes? It’s because they have a philosophical bias against religion,
according to Shapiro.
If the ideas of cell cognition, decision-making, and goal-oriented function are within
contemporary biological perspectives—and if the natural genetic engineering concept is subject to empirical investigation—we can legitimately ask why the idea has
been so fiercely resisted by mainstream biologists, and evolutionists in particular. My
personal opinion is that the opposition is deeply philosophical in nature and dates
back to late 19th Century disputes over evolution and also to the early 20th Century
“mechanism-vitalism” debate ... . The notion that random, undirected processes fully
characterize natural systems (as they do in theoretical thermodynamics) was uncritically accepted at those times in much of the biological community. Over time, it came
to be unchallenged conventional wisdom that cognitive, goal-oriented processes have
to be relegated to the realms of unscientific fancy and religion. (page 138)
Shapiro’s views seem to be philosophically similar to those of Richard Sternberg (Richard von Sternberg)—the two of them published several articles together a few years ago.
Sternberg, you might recall, is the darling of the “intelligent design” creationist community
because he supposedly lost his job at the Smithsonian Institution for promoting “intelligent
design”. He became one of the heroes of the movie Expelled: No Intelligence Allowed (Sager
and Scott 2008).
Shapiro, like Sternberg, is widely admired in the “intelligent design” community and there’s
a good reason for this. This book is highly critical of old-fashioned evolutionary theory
(neo-Darwinism) using many of the same silly arguments promoted by the Fellows of the
Discovery Institute’s Center for Science and Culture. Those fellows are dead wrong and so
is Shapiro.
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