
 

Little Elongation Complex: Study reveals key
piece of RNA-splicing machinery
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The little elongation complex (LEC) regulates transcription initiation and
elongation of snRNA genes. Shown is a polytene chromosome spread from 
Drosophila salivary glands ectopically expressing ICE1 (green), the central
subunit of LEC that localizes to snRNA genes in both flies and mammals.
Actively transcribing RNA polymerase II is shown in red. Credit: Shilatifard Lab
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A little-studied factor known as the Little Elongation Complex (LEC)
plays a critical and previously unknown role in the transcription of small
nuclear RNAs (snRNA), according to a new study led by scientists at the
Stowers Institute for Medical Research and published in the Aug. 22,
2013, issue of the journal Molecular Cell.

"We have found that LEC not only has a role in this process—it is like
the "Swiss Army knife" of snRNA transcription," says Stowers
Investigator Ali Shilatifard, senior author of the study. "LEC does it all."
The findings shed new light on the mystery of snRNA transcription,
which is vitally important to gene expression and regulation but has been
poorly understood until now.

"As biologists we are very much interested in defining the molecular
machineries involved in life, and snRNA are very important in life,"
Shilatifard says. "DNA is a suitcase with all this information in it, and
you need specific machinery to identify the right information to perform
the exact process that's needed. Now we understand another piece of that
machinery."

Understanding LEC and the machinery of snRNA transcription may also
have implications for the treatment of disease. It could, for example,
open the door to novel approaches for treating diseases that are
associated with defective snRNA function and splicing, such as spinal
muscular atrophy and Prader-Willi syndrome, or attacking cancer cells,
whose proteins may also undergo splicing. But first, more mysteries must
be solved, Shilatifard says.

Shilatifard and his colleagues have spent decades studying the factors
that facilitate transcription, the process by which information encoded in
DNA is converted into various forms of RNA, including messenger
RNA, which carries protein-making instructions, and snRNAs, which
partner with proteins to form small nuclear ribonucleoproteins
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(snRNPs). In particular, they have focused their work on a family of
factors called ELL (for "Eleven-nineteen lysine-rich leukemia gene"),
which speed up the rate at which genes are expressed to help the
transcription process along. In a recent study in fruit flies, Edwin Smith,
Ph.D., a research scientist in Shilatifard's lab, identified the Little
Elongation Complex as a complex that contains ELL. But the researchers
were unable to pinpoint the exact molecular properties of LEC and its
subunits.

So Smith teamed up with fellow Stowers researcher Deqing Hu, Ph.D.,
who led the current study, as well as Shilatifard and a number of other
collaborators at Stowers, the Saint Louis University School of Medicine
in Missouri, and the University of Kansas Medical Center in Kansas City
to follow LEC's footsteps in hopes of solving the mystery.

First using fruit fly (Drosophila) cells, the team sequenced the entire
genome to track where LEC went, and were able to show it sought out
places in the genome that encode snRNAs. SnRNAs are small RNA
molecules that are involved in splicing, a molecular process that edits
RNAs to ensure the right sequences of genetic information make it into
the final RNA "products" of transcription.

Then the team began to tweak the LEC, removing certain components of
the complex to see if they could determine each component's function.
They found that, without one of the LEC components, the LEC fell apart
and the snRNA transcription machinery didn't work.

"It's like a car factory—if you remove the person who makes the
steering wheels, the car comes out without a steering wheel," Shilatifard
explains. "And then we knew which subunit of LEC was doing this job,
and that it's required from the beginning to the end of transcription."

The team confirmed that LEC occupies the same central –and
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unusual—"Swiss Army knife" role in human cells and is required for
initiation and elongation phases of snRNA transcription. "It's very
unique to have one factor do it all," Shilatifard says.

"There could be many practical applications, but we need to learn much
more about LEC first," he adds. "How does it get there, how does it do
its job—those are all questions for future studies."
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