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HORMAD1 as a cancer biomarker
for predicting response to drugs

targeting mitotic checkpoint
kinases and cell division

The Institute of Cancer Research, London, is seeking partners to continue the
development of a cancer biomarker for predicting susceptibility to drugs targeting
cell division, including spindle checkpoint and kinetochore error correction

inhibitors.

A patent has been filed (W0/2022/122938) covering the application of HORMAD1
expression to select cancer patients who are most likely to benefit from these

therapeutic agents.

The development team is continuing to develop this method into a reliable
diagnostic test that can help personalise cancer treatment — including for patients

with triple-negative breast cancers.

Key points

+ Inappropriate expression of
HORMAD!1 in cancer cells can
predict sensitivity to drugs targeting
specific processes in mitotic cell
division including spindle assembly
and kinetochore error correction
inhibitors.

+ The detection of HORMAD1 expres-
sion in cancer cells has the potential
to be developed into a predictive bio-
marker to help personalise treatment
with these targeted agents.

+ This diagnostic test could benefit pa-
tients with a variety of cancer types,
including women with triple-negative
breast cancers.

About the programme

Genomic instability — an increased
tendency for DNA mutations and both
structural and numerical chromosome
instability to occur — is a hallmark of cancer.
It is caused by defects in certain processes
that control or affect the DNA damage
response or the regulation of the process of
cell division.

Scientists at The Institute of Cancer
Research (ICR) have identified that a gene
called HORMAD1, which is normally only
expressed in tissues that make sperm and
eggs, has a role in the development of
some cancers by driving cells to become
more genetically unstable. The gene, while
not expressed in normal tissues outside
the testis or ovary, is highly expressed in a
variety of different cancers — including 60
per cent of triple-negative breast cancers
(ER-/PR-/HER2-), which tend to be more
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Drug discovery and development

Researchers in the ICR’s Division of Breast
Cancer Research have been global pioneers
in exploiting the concept of synthetic
lethality in cancer research and treatment,
for example through discovering how to
use PARP inhibitors including olaparib

(the blockbuster drug Lynparza) to target
cancer with BRCA 1/2 mutations, and
leading early clinical trials using them.

Our researchers are also pioneers in
combining our expertise in basic science
with our drug discovery research. One
recent programme led to the discovery

of a novel investigational drug targeting
the spindle assembly checkpoint kinase
MPS1, which is involved in chromosome
alignment during cell division. The drug,
BOS172722, showed promising results in a
phase | cancer trial and is one of 13 cancer
drugs discovered by ICR researchers, in
partnership with industry, to reach clinical
trials since 2005.

About the programme (continued)

aggressive and difficult to treat than other
breast cancers (1). The spindle assembly
checkpoint is a safeguard mechanism

that is crucial for maintaining genomic
stability by arresting cell division until all the
chromosomes are correctly attached to the
mitotic spindle.

The role of key proteins involved in this
process — including Bub1, MPS1 and

Aurora kinases — have been found by the
ICR researchers to be essential, in cancer
cells that express HORMAD!1, to prevent
catastrophic chromosomal alterations during
cell division. Targeted drugs that can block
the function of these proteins could therefore
provide an effective selective treatment
strategy against cancers that express
HORMAD.

The researchers found evidence that the
inappropriate and highly detectable bimodal
expression of HORMAD1 in cancer cells
could therefore act as an ideal biomarker

to predict which patients may benefit from
treatment with spindle assembly checkpoint
or kinetochore error correction inhibitors.
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