
 

 
TheWistarInstituteisaNationalCancerInstitute-designatedCancerCenter. 

 
3601SpruceStreet,Philadelphia,PA19104 – (215)898-3700 – www.wistar.org 

EMBARGOED UNTIL:             Contact: 
Sunday, August 4, 2013, 1:00 PM EST         Greg Lester                     
                                      215-898-3943 
             glester@wistar.org 

  
Wistar Scientists Decipher Structure of NatA,  

an Enzyme Complex that Modifies Most Human Proteins 
Vital Enzyme Complex Found Elevated in Many Cancers 

PHILADELPHIA—(August 4, 2013)—A team of researchers from Philadelphia and Norway has 
determined the structure of an enzyme complex that modifies one end of most human proteins and is 
made at elevated levels in numerous forms of cancer. A study in Nature Structural & Molecular Biology, 
led by researchers at The Wistar Institute, depicts the structure and the means of action of a protein 
complex called NatA.  Their findings, they believe, will allow them to create an inhibitor—a potential 
drug—that could knock out NatA in order to curb the growth of cancer cells.  

“NatA appears essential for the growth of cells and their ability to divide, and we can see elevated 
production of this enzyme in many forms of cancer” said Ronen Marmorstein, Ph.D., senior author, 
Hilary Koprowski, M.D. Professor, and leader of The Wistar Institute Cancer Center’s Gene Expression 
and Regulation program. “Obviously, this is a particularly appealing drug target and we are currently 
leveraging our recent understanding of how the protein works to develop small molecules that will bind 
to and inactivate NatA.” 

NatA is a member of a family of N-terminal acetyltransferase (NAT) enzymes (or enzyme complexes) 
that modify proteins in order to control their behavior—for example by turning proteins on, telling 
proteins where to move, and tagging proteins or the cell for destruction.   
 
According to Marmorstein, NatA works with an amazing specificity for a particular sequence of amino 
acids—the individual building blocks of proteins—and unraveling the roots of that specificity has proven 
an alluring puzzle for scientists.  

The Marmorstein laboratory has proven expertise in the study of acetylation enzymes, proteins that 
modify other molecules in the cell with an acetyl group “tag.” In the cellular world, structure dictates 
function, and acetylation is a universal process for controlling protein behavior and gene expression in 
living organisms. 

“Modifying protein structures is one way that our cells control how proteins function,” Marmorstein 
explained, “and enzymes in the NAT family modify nearly 85 percent of human proteins, and 50 percent 
of these are modified by NatA.” 

According to Marmorstein, NatA operates in a complex of two proteins, an enzymatic subunit and an 
auxiliary partner. When they developed the structure of NatA—by bombarding a crystallized sample of 
the enzyme with powerful X-rays—they found how the auxiliary partner protein is crucial for turning the 
enzymatic subunit on.    
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Binding to an auxiliary protein causes a structural change in the enzymatic subunit that properly 
configures the active site of the protein—the region of the protein where the chemical reaction occurs—
essentially acting as a switch that activates the enzyme.  

“When it binds to its auxiliary protein, the enzymatic subunit of NatA actually changes shape, 
reconfiguring the structure to allow it to properly grab its target protein N-terminal sequence for 
acetylation,” Marmorstein said.  

Importantly, others have found that NatA function is required for the proliferation of cancer cells. 
Marmorstein says, understanding the structure of NatA has allowed his team to better understand how to 
inactivate the protein in cancer cells. The structure has yielded targets for small molecules that will act as 
inhibitors, essentially stopping the protein by gumming up its structure.  

The lead author of this study is Glen Liszczak, Ph.D., a graduate student working at the Wistar Institute 
from the University of Pennsylvania Department of Chemistry. Other co-authors of this study include, 
Jacob M. Goldberg, and E. James Petersson, Ph.D., from the University of Pennsylvania’s Department of 
Chemistry; and Hårvard Foyn, Ph.D., and Thomas Arnesen, Ph.D., from the University of Bergen, 
Norway. 

Funding for this project was through the National Institutes of Health grants GM060293 and GM071339. 
The Arnesen laboratory’s efforts were supported by the Research Council of Norway and the Norwegian 
Cancer Society. 

The Wistar Institute is an international leader in biomedical research with special expertise in cancer 
research and vaccine development. Founded in 1892 as the first independent nonprofit biomedical 
research institute in the country, Wistar has long held the prestigious Cancer Center designation from 
the National Cancer Institute. The Institute works actively to ensure that research advances move from 
the laboratory to the clinic as quickly as possible. The Wistar Institute: Today’s Discoveries – 
Tomorrow’s Cures. On the web at www.wistar.org. 
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