
Retrogenix High-Throughput Receptor Screen 
Revealed CD6 as Strongest SerRS Binder

What is CD6?
Surface glycoprotein predominantly expressed on T
cells that also exists as a soluble form (sCD6).
Involved in modulating T cell activation and
thymocyte maturation. Two ligands characterized:

1. CD166/ALCAM – Self-oligomerizing adhesion
molecule expressed on many cells including
antigen-presenting cells (APCs) and cancer cells.

2. CD318/CDCP1 – Transmembrane protein
upregulated in cancers that is implicated in
promoting metastasis.

Hypothesis: SerRS binds CD6 or sCD6 and reduces
metastasis by affecting T cells in the tumor
microenvironment or by interfering with interactions
with CD6 ligands.

Aminoacyl tRNA synthetases charge tRNAs with
their cognate amino acids for protein synthesis,
but recently discovered non-canonical functions of
these enzymes have been linked to disease. We
have observed that exogenous seryl-tRNA
synthetase (SerRS) injections inhibit breast cancer
metastasis in mice. We propose that extracellular
SerRS impedes metastasis by interacting with cell
surface receptors or soluble factors that influence
the immune system or metastasis directly. Figuring
out the inhibitory mechanisms of SerRS could lead
to therapies targeting cancer metastasis.

A Promising Target: CD6
Many antigen-presenting cells, such as dendritic
cells, express ALCAM on their surface. It is
believed that CD6/ALCAM-mediated adhesion of
T cells and APCs promotes T cell activation.
SerRS could allosterically strengthen activation.

Fluorescence microscopy showed that SerRS
interacts with breast cancer cells.

We devised a crosslinking coimmunoprecipitation
(CoIP) method to specifically detect SerRS-
interacting receptors on both human breast
cancer cells (MDA-MB-231) and T cells (Jurkat).

This work will reveal how SerRS inhibits
metastasis through many perspectives and will
inform basic biology behind SerRS, CD6, and
CD6 ligands in relation to cancer. These efforts
will be applied towards future therapeutics.

Loss of CD6 negatively impacts T cell
proliferation and survival. CD6 also stimulates T
cell activation in some circumstances. By binding
to CD6 on T cells, SerRS could enhance T cell
proliferation and survival in the tumor
microenvironment or improve T cell activation.

Cancer cells express ALCAM to adhere together
and maintain tumor integrity. Loss of ALCAM or
competition with soluble ALCAM leads to
increased migration and metastasis. Soluble
CD6 could have the same pro-metastasis effect,
and SerRS may block this interaction.

CD318 promotes metastasis by recruiting Src
kinase and activating PKCδ. CD6 or sCD6 could
potentially activate CD318, which in turn could be
prevented by SerRS association.
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Mice treated with SerRS demonstrate
decreased seeding of murine 4T1 breast
cancer to the lungs in an experimental
metastasis model.
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Western blots of CoIPs showing SerRS and glycyl-tRNA
synthetase (GlyRS) pulled down with cross-linked interactors.

MDA-MB-231

Jurkat

Conclusion


	Determining How Extracellular Seryl-tRNA Synthetase Inhibits Breast Cancer Metastasis

