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Cells stained orange to illuminate the endoplasmic reticulum and Golgi
apparatus, the parts of the cell where the enzyme FAM20C might phosphorylate
other proteins. Credit: UC San Diego School of Medicine

Every cell in the body uses phosphorylation, the process of adding a
chemical tag to control a protein's function and fate, such as when it
moves from one part of a cell to another or binds to other proteins. 

The process is well understood for most proteins operating inside a cell,
but remains a mystery for proteins outside the cell. Yet much of human
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health and disease relies upon proteins working outside cells, from
wound healing to bone formation. Researchers at University of
California, San Diego School of Medicine have made the surprisingly
simple discovery: The phosphorylation of more than 100 secreted
proteins is the work of a single enzyme called Fam20C. The finding is
published June 18 by Cell.

"This study opens an entirely new area of discovery for many aspects of
cell biology and biomedical research—how cancer cells metastasize, for
example - and provides many new therapeutic targets," said senior author
Jack Dixon, PhD, professor in the UC San Diego School of Medicine
and associate vice chancellor of Scientific Affairs.

For example, newborns who inherit a mutation in the Fam20C enzyme
have a rare disease known as Raine syndrome. The lack of fully
functional Fam20C results in bone deformities and the condition is
usually fatal at birth. At the opposite end of the spectrum, many types of
cancer are known to overproduce Fam20C.

To further probe Fam20C's role in human health and disease, Dixon's
team used a popular new gene-editing technique known as CRISPR/Cas9
to delete the Fam20C gene from liver, breast and bone cancer cells
grown in the lab. Then they collected the fluid that those Fam20C-
deficient cancer cells and non-manipulated cancer cells were grown in
and analyzed the proteins each sample contained. To their surprise, the
researchers discovered that it wasn't just proteins involved in bone
mineralization that Fam20C acts upon. Rather, for each cell type, 90
percent of secreted proteins are phosphorylated by Fam20C—more than
100 different proteins in total.

Dixon's team also looked at the ability of breast cancer cells to migrate
and invade surrounding tissues, with and without Fam20C. In a series of
lab tests, they found that cells lacking the enzyme are severely inhibited

2/3

https://phys.org/tags/human+health/
https://phys.org/tags/cancer+cells/
https://phys.org/tags/breast+cancer+cells/


 

in their ability to move. That means that, in a real-life case of breast
cancer, Fam20C might help tumors metastasize.

"Nearly 60 years of protein phosphorylation research has uncovered
many important functions for phosphorylation of proteins inside the cell,
so there's no reason to believe these mechanisms will be any different
for phosphorylation of proteins outside the cell," said Sandra Wiley,
PhD, staff research associate in Dixon's lab and co-first author of the
study. "We're now investigating the biological function and importance
of each protein phosphorylated by Fam20C." 
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