UC San Diego

UC San Diego News Center

March 09,2022 | By Mario Aguilera

Recently Discovered Protein Turbocharges
Gene Expression

An ancient protein found in all human tissues enhances gene
activation and may be involved in diseases such as cancer

For many years, scientists have sought to understand what happens when our genes are
flipped to the “on” position. Now, scientists at the University of California San Diego and
Rutgers University have identified a new protein that contributes to this important process.

Inside each of our cells, genes serve as the master copies of information in the six-foot-long
molecular chain of instructions known as DNA. In the activation of our genes, an enzyme
known as RNA polymerase synthesizes an RNA copy of the DNA in our genes. RNA
polymerases in animals were discovered over 50 years ago, and most of the proteins that
regulate RNA polymerase activity were identified more than 20 years ago. This led to the belief
that all of the key factors that affect gene activation were already known.

This idea has now been revised in recent work by former UC San Diego postdoctoral
researcher Jia Fei (now an assistant professor at Rutgers University) and James T. Kadonaga at
UC San Diego. In 2018 Fei and Kadonaga discovered a protein called NDF (nucleosome

destabilizing factor), which they found played a significant role in gene activation by unraveling
nucleosomes, which are modules of DNA inside cells.

In their new studies, Fei, Kadonaga and colleagues made the surprising discovery that NDF not
only unravels nucleosomes, but also turbocharges RNA polymerase as it travels along the
DNA. Looking further into this unexpected observation, Fei and Kadonaga found that NDF
binds directly to RNA polymerase and stimulates the enzyme’s ability to synthesize RNA.
Furthermore, they found that NDF exists in a vast range of organisms spanning from simple
baker’s yeast to humans. This work thus reveals that NDF is an ancient and widespread protein
that enhances RNA polymerase elongation, a pivotal step in gene expression.

The new findings are described March 10 in the journal Genes & Development.



“In humans, NDF is present in all tissues, which
suggests that it has a broad and important role in our
biology,” said Kadonaga, a distinguished professor of
molecular biology and the Amylin Endowed Chair in
Lifesciences Education and Research. “Consistent with
this notion, abnormally high NDF levels, which might
lead to the hyperactivation of genes, are often found
in breast cancer cells.” Kadonaga also noted that it’s
remarkable that a single protein is able to destabilize
nucleosomes as well as stimulate RNA polymerase
elongation. These findings indicate that it will be
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Scientists at UC San Diego and Rutgers University have
found intriguing new details about a previously missing
critical factor in gene expression. An ancient protein called
NDF found in all human tissues enhances gene activation
and may be involved in diseases such as cancer.

important to learn much more about this new gene activating protein.

The Genes & Development paper’s full author list includes Jia Fei, Jun Xu, Ziwei Li, Kevin Xu,

Dong Wang, George Kassavetis and James Kadonaga.

The research was supported by National Institutes of Health (grants R35 GM118060 and RO1

GM102362).
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