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Templeton grant funds evolution rethink 

$8.7 million to test controversial ideas that go beyond genes and natural selection 

By Elizabeth Pennisi 

For many evolutionary biologists, nothing gets their dander up faster than proposing that 

evolution is anything other than the process of natural selection, acting on random mutations. 

Suggestions that something is missing from that picture—for example, that evolution is 

somehow directed or that genetic changes can't fully explain it—play into the hands of 

creationists, who leap on them as evidence against evolution itself. 

No wonder some evolutionary biologists are uneasy with an $8.7 million grant to U.K., Swedish, 

and U.S. researchers for experimental and theoretical work intended to put a revisionist view of 

evolution, the so-called extended evolutionary synthesis, on a sounder footing. Using a variety of 

plants, animals, and microbes, the researchers will study the possibility that organisms can 

influence their own evolution and that inheritance can take place through routes other than the 

genetic material. 

Adding to the controversy is the source of the grant, announced 7 April: the John Templeton 

Foundation in West Conshohocken, Pennsylvania, which Templeton, a philanthropist, set up in 

1987 to address big questions about "human purpose and ultimate reality." Evolutionary 

biologists shouldn't accept its money, says Jerry Coyne, an evolutionary biologist at the 

University of Chicago in Illinois, who has been a persistent critic of the foundation for linking 

science and religion. "It really slants the way science is done," he told Science. 

Templeton's executive vice president for programs, Michael Murray, says the foundation just 

wants to bring "greater clarity" to the mechanisms of the extended evolutionary synthesis. Now, 

there's the opportunity "to show there is something there or to move on to other things," he says. 

Some scholars and scientists agree. "The amount of money is obviously significant, and that 

allows for a much larger scale project than would otherwise be possible," says Alan Love, a 

philosopher at the University of Minnesota, Twin Cities, who has followed the debate over the 

extended synthesis. Greg Wray, an evolutionary biologist at Duke University in Durham, North 

Carolina, who doesn't see a need for such revisionist thinking, adds that for its advocates, "this is 

a chance to really show us they are right." 

The extended evolutionary synthesis is a term coined in 2007 to imply that the preeminent 

current evolutionary theory, the so-called modern synthesis, needed to broaden its focus because 

it concentrated too much on the role of genes in evolution and lacked adequate incorporation of 

new insights from development and other areas of biology. The idea has gradually gathered 

momentum since its advocates first met in Germany in 2008 (Science, 11 July 2008, p. 196). 

Later, Kevin Laland, an evolutionary biologist at the University of St. Andrews in the United 

Kingdom, and several colleagues took up the cause, arranging for a point-counterpoint 

discussion in Nature in 2014 and a comprehensive review last year in the Proceedings of the 

Royal Society B's annual Darwin Review. 

Advocates stress that animals, plants, and even microbes modify their environments, exhibit 

plasticity in their physical traits, and be  



have differently depending on the conditions they face. Chemical modifications of the DNA that 

affect gene activity—so-called epigenetic changes—seem to explain some of this flexibility. 

These and other factors suggest to some biologists that an organism's development is not simply 

programmed by the genetic sequences it inherits. For them, such plasticity implies that parents 

can influence offspring not just through their DNA but by passing on the microorganisms they 

host or by transmitting epigenetic marks to subsequent generations. "Innovation may be a 

developmental response that becomes stabilized through genetic changes;' explains Armin 

Moczek, an evolutionary developmental biologist at Indiana University, Bloomington. 

Nor is evolution controlled only by natural selection, the winnowing process by which the fittest 

survive and reproduce, Laland and others argue. Organisms, by transforming their environments 

and responding to environmental factors, help control its course, they contend. As such, the 

extended synthesis "represents a nascent alternative conceptual framework for evolutionary 

biology" Laland and dozens of colleagues wrote in a funding proposal to the Templeton 

Foundation last year. 

Some prominent evolutionary biologists have pushed back against this seeming rebellion. "It's a 

mixture of old ideas that aren't novel and reasonable ideas that haven't been shown to be of any 

importance," Coyne says. He and others insist that evolutionary biology has already incorporated 

some of these ideas or is in the process of doing so—meaning no "extension" is necessary. 

Futhermore, although they might disagree, extended synthesis advocates "are saying these things 

with very little empirical data," adds Hopi Hoekstra, an evolutionary biologist at Harvard 

University. 

The Templeton Foundation, however, was intrigued by the debate in Nature, and it approached 

Laland about what would be needed to resolve it. He and Tobias Uller, an evolutionary biologist 

from Lund University in Sweden, then assembled 49 researchers from different fields and plotted 

out 22 interconnected projects across eight institutions to test the extended synthesis. One 

thematic group, which includes philosophers, will pull together the history of the extended 

synthesis, crystallize how it differs from traditional evolutionary biology, and refine the 

underlying theory. Another will tackle evolutionary innovations, exploring how novelty can 

arise. Some of those grantees will study what influences a green algae called Clziamydymonas to 

sometimes become multicellular, for example, hoping for insights into the evolution of more 

complex organisms. Others, probing the origins of social behavior, will try to come up with 

"rules" that nest-building social insects follow in response to local conditions. And studies of 

horned beetles will compare invasive with native species to understand how environmental-

induced variation in horn size—the result of developmental plasticity—can become genetically 

locked into bigger or smaller horns. Still other researchers will investigate nongenetic forms of 

inheritance. Some experiments, for example, will look at how the evolution of dung beetles was 

shaped by microbes that the mothers put into their eggs and by the dung itself. And some will 

assess the importance of "niche construction," in which individuals modify their environments—

as termites do by building mounds—creating a different set of conditions for individuals and 

their offspring that can affect natural selection. Over the next 3 years, several groups will come 

up with a theory that incorporates these nongenetic inheritance factors into evolutionary 

thinking. Finally, the grantees will try to understand how all these factors together could 

influence the diversification of species. "The point is not to figure out whether any of these areas 

could be important—we are done with that and there are enough case studies," Moczek says. 

"Now, we need to look systematically to see how important they are." The Templeton project 



"has the potential to really make a big difference," by providing the data demanded by critics of 

the extended synthesis, says Scott Gilbert, an evolutionary developmental biologist at 

Swarthmore College in Pennsylvania. Laland is also optimistic. "We can't solve all the questions 

in 3 years, but we can ... encourage researchers to think about evolution in another way." •  

 


