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The iceman arrives

of promoter and enhancer activity help explain why some 
genes are active only in specific cell types.) 

The second revelation is that this process of reading, 
copying and writing RNA messages proceeds in opposite 
directions, simultaneously, on the twin DNA strands—at 
genes, enhancers and promoters alike. All this message-
making raises a problem: how does the cell end up with 
stable RNA messages that tell the cell how to make 
proteins? What happens to all those additional messages 
being generated at enhancers and promoters? These mes-
sages fall away from the double helix, the team recognized, 
and are quickly destroyed. 

This adds up to what Siepel calls a “unified model” for 
how DNA transcription is initiated. Why does it matter? 
It simplifies: “We found that the same process of RNA 
message making gets applied not only at genes but also 
at the regulatory elements.” Moreover, the mechanism is 
useful—for the well-being of the individual and the spe-
cies. RNA messages that regulate gene expression are 
made and then destroyed. The only surviving message is 
that of the gene. This is what the cell needs to make a pro-

tein. The entire machinery tends to ensure that proteins 
are made, made properly, and only when they are supposed 
to be made.  

Another significance of the work concerns how these 
facts were ascertained. It involved some ingenious tagging 
of RNAs that Dr. Lis invented. It also depended upon a 
massive compilation and sorting of data, drawing upon  
the vast data set of the Encyclopedia of DNA Elements, or  
ENCODE (a consortium in which CSHL Professor Thomas  
Gingeras plays a lead role). It also pivoted upon the ability  
of Siepel’s team to build a model that explained how to 
distinguish between long- and short-lasting RNA messages. 

Both examples of Siepel’s recent research shed light on 
gene regulation and help answer many questions, includ-
ing the mystery of what makes men and chimps different. 
The work shows that while only a small part of today’s 
genome has been under evolutionary “selection pressure,” 
it is changes in factors like enhancers and promoters that 
regulate genes, and not in genes themselves, that appear to 
account for much of the difference.

Peter Tarr

A transformative gift

The 2014 gift to the Lab of $50 million from Marilyn and Jim 

Simons to establish the Simons Center for Quantitative Biology 

(SCQB) was only the most recent in a long and fruitful series of the 

couple’s philanthropic acts, many focusing directly on support of 

math and basic research.

“I became convinced some time ago that quantitative methods were 

going to get more and more important in biology,” Mr. Simons says 

of the inspiration for the Simons Center gift. “After the genome was 

sequenced and deep study of its structure got under way, it was 

evident that we were going to need more and better mathematical 

and statistical analysis.” The Simonses had previously supported 

quantitative biology at the Institute for Advanced Study at Princeton. 

“Well, Marilyn [who is Vice Chairman of CSHL’s Board] and I like 

Cold Spring Harbor, too, and so we thought some intensification of 

the quantitative effort could be made—that a real concentration of 

quantitative people would amplify efforts across the Lab.” The final 

step in launching the Simons Center was finding a leader. “They 

only interviewed first-class people, and they were lucky to find Adam 

[Siepel],” Mr. Simons says. “He’s first-class.” 

Meet Ötzi, the 5000-year-old mummified corpse of an 
iceman who lived in the Otzal Alps on the Italian- 
Austrian border during the Stone Age—around the 
time that the discovery of copper was transforming 
Europe. Now resident at the Lab’s DNA Learning 
Center (DNALC), this true-to-life replica of Ötzi 
was made by world-renowned artist Gary Staub,  
using modern technologies like CAT scans 
and 3D printing. The Ötzi exhibit is part of 
the DNALC’s innovative science educa-
tion programming for children in grades 
5–12. Yes, 12-year-olds are looking at 
Ötzi’s DNA to determine his relation-
ship and that of Neanderthals to 
modern humans. Only at CSHL!
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