
University of Saskatchewan researchers used BMIT as part of their work on a 
microbeam radiation therapy (MRT). This type of therapy gives low dose 

synchrotron generated X-ray beams that can be used to treat inoperable cancers. 
Narrower than a human hair, these beams can target tumours while saving 

healthy tissue. In an attempt to find the optimal radiation dose needed for safe, 
effective treatments, the team found that a high X-ray energy range is needed 

to penetrate the body. MRT is designed to use sharply defined microbeams that 
can cut through tumour cells with precision, delivering radiation directly to the 

cancerous growth.

DEVELOPING MICROBEAM 
RADIATION THERAPY FOR 

INOPERABLE CANCER

Pembrolizumab helps the body fight certain cancers by increasing the body’s ability to detect and fight 
tumour cells. Merck scientists used the CLS’s crystallography facilities to fully determine the cancer 
antibody’s structure, down to a 2.3 angstrom resolution. Understanding the three-dimensional 
structural details of a therapeutic antibody can help in understanding its physical properties and how it 
interacts with receptors in the body. Certain cancer cells are able to express PD-L1 molecules that 
interact with PD-1 molecules on immune cells, inhibiting the immune response. Pembrolizumab blocks 
this interaction, thereby restoring the ability of the immune system to mount an immune response 
against the cancer cell. In 2020, Health Canada approved KEYTRUDA® (Pembrolizumab) as a first-line 
treatment for patients with advanced renal cell carcinoma.                         10.1038/nsmb.3129

FINDING THE RIGHT 
PUZZLE PIECE TO STOP 
CANCER GROWTH
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By modulating the activity of the ClpP protease in mitochondria, a group 
of researchers from Princess Margaret Cancer Centre and the University of Toronto 
have discovered a promising approach to treating leukemia. With the help of the 
CLS, they visualized the structure of the mitochondrial protein and are better able 
to understand an important interaction with the anti-cancer drug ONC201. This 
drug appears to stimulate the ClpP protease, causing hyperactivity of this enzyme, 
which is responsible for a protein unfolding response. By stimulating this ClpP 
response in the mitochondria of cancer cells, the researchers found they could 
induce cell death.  

DOI:10.1016/j.ccell.2019.03.014

UNDERSTANDING 
HOW A KEY 
ANTIBODY TARGETS 
CANCER CELLS

REVOLUTIONARY DISCOVERY 
IN LEUKEMIA RESEARCH

Breast cancer is
the second leading
cause of cancer
deaths in Canadian
women. A team 
from the University 
of Saskatchewan 
became the first 
group to localize and 
identify increased levels of phosphorous, sulfur, potassium, and calcium in cancer-
associated fibroblasts. Increased levels of these elements may affect cellular activities 
connected to breast cancer progression. In order to prevent malignant cancer growth, 
early diagnosis and treatment is important. These new results shed light on chemical 
changes within fibroblasts that may be used as markers to detect early stage cancer 
and help reduce the number of w

 
omen who die from breast cancer. DOI:10.1002/open.201600102

X-ray fluorescence imaging (XFI) elemental mapping of cancer
stimulated (SF, upper panel) and normal (NF, lower panel)
fibroblast. Elemental maps of S, Ca and K of a single fibroblast
from both the samples. Color bar shows the concentration and
localization of these elements. Each pixel is 4x4 microns in size.

FIGHTING CANCER
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TARGETING 
OVARIAN CANCER

Immunotherapy can be used as a precise intervention in cancer 
treatments. Researchers from Canada, the U.S., and Spain used the CLS 
to study how a candidate antibody therapeutic interacts with a surface 
receptor on cancer cells, which provides important molecular insights 
for designing improved cancer therapies.

DOI: 10.1002/prot.26303.

Over 20,000 women across the U.S. and Canada are diagnosed 
with ovarian cancer annually. Researchers with California 
State University, Fresno, are looking to harness the immune 
system to fight cancer. The team is interested in a protein 
called mucin that is found throughout the body. This protein is 
altered in cancer cells, which makes it a unique target for 
cancer therapeutics. With the help of the CMCF beamline at 
the CLS, the team will be able to see how antibodies bind to 
the protein for the first time. They are hopeful their research 
will help with developing immunotherapy treatments.

Using the CMCF beamline at the CLS, researchers from McGill studied a new 
class of compounds in hopes of developing new therapies for breast and 
prostate cancer – diseases whose occurrence increases as we age. The paper 
outlines the team’s ability to investigate interactions between therapies and 
their cellular targets. By determining which form of molecules help to curtail 
the growth of cancer, scientists can develop effective inhibitors. The 
researchers are hopeful in bringing their work to drug development. This 
discovery is a team effort that is necessary for success.                 DOI: 10.1021/acs.jmedchem.9b01104

MERCK SCIENTISTS GAIN INSIGHT 
INTO CANCER TREATMENT

RESEARCH TEAM IDENTIFIES 
NEW MARKERS INVOLVED IN 
CANCER PROGRESSION




