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e NEWS & ANALYSIS

CELL BIOLOGY
NIH Effort Gambles on Mysterious Extracellular RNAs

Mitch Leslie

The versatility of RNA is legendary. Inside the cell it transfers genetic information, acts as an enzyme,
and regulates genes. In plants and nematodes, short RNA sequences also act like hormones, carrying
messages between cells. Now, a $17 million program of research grants, announced this month by the
U.S. National Institutes of Health (NIH), aims to determine whether extracellular RNA (exRNA) has a
similar communication role in people—and whether it can be harnessed for diagnosis and treatment
of human diseases.

"This is an effort to get a new field going," says Christopher Austin, director of the National Center for
Advancing Translational Sciences (NCATS), one of the five NIH centers and institutes participating in
the 5-year exRNA initiative.

Conventional wisdom long held that the different varieties of RNA molecules toil mainly within the
cells that make them. For more than a decade, however, researchers have seen signs that cells emit
RNA molecules that travel throughout an organism and alter the activity of target cells. So far, says
molecular biologist John Mattick of the Garvan Institute of Medical Research in Sydney, Australia,
scientists have accrued "unassailable" evidence that plant and nematode cells communicate through
exRNA.

In humans and other mammals, exRNAs abound in blood, tears, saliva, and every other body fluid.
Among the molecules wending through our bodies are messenger RNAs that carry the instructions for
making proteins and microRNAs that fine-tune gene activity. The extruded RNA is typically enclosed

protein or lipid bodyguards, which protect it from RNA-destroying enzymes.

But definitive data that such exRNAs influence recipient cells have been missing for mammals. "It
hasn't been convincingly shown that a small RNA can be active when it enters a different cell,” says
molecular biologist Michael McManus of the University of California, San Francisco.

Many of the 24 newly funded projects are probing practical uses for exRNA. Some researchers will
assess whether exRNAs can serve as biomarkers—molecular indicators that help doctors diagnose
illnesses or identify which people are susceptible. A group led by cardiologist Jane Freedman of the
University of Massachusetts Medical School in Worcester, for instance, will sift blood samples from
nearly 3000 participants in the famous Framingham Heart Study in hopes of learning whether certain
exRNAs foretell cardiovascular disease. Even if they are just junk spit out by cells, the molecules may
have some diagnostic value.

Other projects will investigate whether exRNA can be harnessed to fight diseases such as cancer,
Huntington's disease, and muitiple sclerosis. For example, cancer biologists Thomas Schmittgen and
Mitch Phelps, of Ohio State University, Columbus, are working to engineer cells to manufacture
exosomes that home in on the liver and deliver a specific microRNA that stymies the growth of tumor
cells.



McManus is teaming up with plant biologist Olivier Voinnet of the Swiss Federal Institute of
Technology in Zurich and colleagues to try to settle the question of whether exRNAs have a biological
role in mammals. Voinnet was one of the first researchers to uncover evidence for exRNA signaling in
plants more than 15 years ago. No one has so far presented comparable data for humans, he says, but
he and his colleagues are willing to be convinced that we use this RNA communication channel. "We
are 'positively skeptical' about the whole issue," Voinnet says.
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