DEVELOPING BETTER CANCER TREATMENTS A VACCINE AGAINST PROTEIN COULD HELP FIGHT

A research team from the University of Manitoba used the CLS to find new, cutting-edge ways to battle cancer. The team researched how netrin-1, a common molecule related to T I Nv P ROT E I N S P lAv G AST R I c c A N CE R (o lo N CA N CE R
cell migration in the body, creates filaments that bind to receptors in cells. The next step in their work is determining how to derail this process, in order to kill in cancer cells. A R o l E I N c A N CE R S P R E A D

The mystery of phosphatases of regenerating liver (PRLs) was unravelled by a team from McGill University
using beamlines at the CLS. PRLs, which are found in all kinds of animals and insects from humans to fruit
flies, play a role in the growth of cancer tumours and the spread of cancer in the body. Their research
confirmed that PRLs bind to magnesium transporters, which furthers our understanding of how these
proteins influence human disease. This knowledge creates a pathway to targeting PRLs with drug treatments
that prevent cancer progression.

H. pylori is one of the most common disease-causing bacteria. More than half
of the world’s population have the bacteria in their body. Using the CLS
researchers from Quebec’s National Institute of Scientific Research (INRS)

have solved the structure of the protein that plays a key role in helping H. pylori
stick to the lining of our stomach. It is the bacteria’s ability to bind to the inside
of the stomach that helps it survive and cause health problems -- including
gastric cancer and peptic ulcers. This research paves the way for developing a
vaccine against the infection.
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Researchers from the University of British Columbia have identified a new protein that helps bacterium
common in the human mouth thrive in other locations around the body. Most notably, the bacteria is
prevalent in the tumors of people with colorectal cancer. The presence of the bacteria can contribute to
tumor growth, spread of cancer to other sites in the body, and resistance to chemotherapy. With the
help of the CMCF beamline, the research team determined that the new protein they identified enables
the bacteria to take essential nutrients, such as iron, from our blood cells. This newly identified protein
may prove to be a good target for drugs designed to attack the bacterium.
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Image of crystal protein structures from the CMCF beamline at the CLS.

The CMCF beamline at the CLS. This beamline is used to examine protein structures on a molecular level.

TARGETING ATTACKING CANCER CELLS
OVARIAN CANCER FROM THE INSIDE OUT

Over 20,000 women across the U.S. and Canada are diagnosed with Researchers from the University of Toronto are hamessing
ovarian cancer annually. Researchers with California State University, the power of proteins to stop cancer cells in their tracks.
are looking to harness the immune system to fight cancer. The team The team is especially interested in proteases, enzymes

is interested in a protein called mucin that is found throughout the body. that chew up old or misfolded proteins and act as cellular
This protein is altered in cancer cells, which makes it a unique target for quality control. Using our CMCF beamline, the researchers
cancer therapeutics. The CMCF beamline enabled the researchers to see identified compounds that hyperactivate proteases,

for the first time how antibodies bind to the protein. Their research may thereby causing cell disfunction and ultimately, cell death.

help with the development of immunotherapy treatments. By targeting the cell’s self-destruct button, the work points

the way to the design of a new approach to cancer therapy.

HOW A KEY
ANTIBODY TARGETS
CANCER CELLS

Immunotherapy is a type of cancer treatment that supports the immune system’s response

to cancer. Researchers from Canada, the U.S., and Spain used the CLS to identify the structure

of a protein that has the potential to help fight leukemia. Understanding the molecular structure
of this protein helped researchers understand how this protein can be transformed into a different
shape that would bind to the surface of cancer cells and destroy them. This type of therapy is
called “adoptive cell therapy” and ensures that cancerous cells that are designed to be invisible

to the immune system can be caught and destroyed by these special proteins.

Image of the ClpP protease, taken at the CLS.
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