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Glycoproteomics: finding the new sweet 
spot for diagnosing and treating disease
InterVenn is pioneering artificial intelligence-driven glycoproteomic analysis for novel biomarker identification to
generate highly accurate diagnostics to guide targeted therapies and to fuel drug discovery and development.

Over the past two decades, most efforts to identify
new biomarkers that provide insights into diseases
and to guide treatment have focused on genetic and
genomic approaches. This has been particularly
successful in oncology, where recognition of driver
mutations has revolutionized targeted therapy. Yet,
because such mutations are present only in a minor-
ity of cases, most cancer patients have not benefited
from genomics. Similarly, genomic approaches have
fallen far short of original predictions for almost all
common diseases that affect patients and, in turn,
impact healthcare systems.

The need for more informative biomarkers, and
for deeper insights into the nature of most diseases
than provided by genomics, has become increasingly
clear. InterVenn is addressing this need for a different
approach with a powerful new biomarker discovery
platform based on interrogating the glycoproteome
as a previously unexplored, yet ubiquitously important
layer of biology. Along with nucleic acids and pro-
teins, glycans represent a third ‘alphabet of biology’.
Exploring this additional class of information-carrying
biomolecules opens an entirely new, vast repertoire of
analytes to drive next-generation precision medicine.

The impact of glycosylation on the structure and
function of proteins and cells, as well as the part
played by alterations in glycosylation in a broad
spectrum of diseases—including cancer, autoim-
mune disease, and other disorders—has long been
recognized. However, the technical challenges of
comprehensively analysing the glycoproteome have
so far posed a serious barrier to obtaining and mak-
ing sense of glycoproteomic data.

While there are approximately 25,000 genes in the
human genome, and more than a million different
proteins in the proteome, these numbers are dwarfed
by the diversity of the glycoproteome, which is larger
by many orders of magnitude. Although analytical
instruments for characterizing glycoproteins, mass
spectrometers, have been available for decades, the
complexity and size of the data generated has until
now precluded the kind of large-scale studies typi-
cally required in biomedicine due to the laborious and
slow process needed for interpretation.

Applying artificial intelligence
Enter artificial intelligence (AI) and neural networks.
InterVenn has developed, based on painstaking
manual curation of large numbers of records, a pro-
prietary AI-based platform called perspectIV, that
dramatically accelerates the processing of mass-
spectrometry data from taking months to just min-
utes, allowing the analysis of clinical blood samples
(liquid biopsies) at an unprecedented scale and

speed. This new power to process huge amounts
of very complex data is, at long last, opening up
glycoproteomics to clinical applications.

Conceptually, a key advantage of looking at the
glycoproteome rather than the genome or pro-
teome is that by doing so we are moving down
the biological cascade, from the remote and static
realms of the genome to the vastly more dynamic
landscape of post-translational analytes that inte-
grate a broad range of influences, from genetics to
environmental and lifestyle factors, metabolics, and
beyond (Fig. 1). InterVenn’s perspectIV platform
now provides the tools to reveal this previously
hidden, rich layer of biology.

Using perspectIV, InterVenn has developed GLORI,
the world’s first glycoproteomic, liquid-biopsy labo-
ratory developed test (LDT), which is designed to
aid in the management of women with a newly diag-
nosed pelvic tumor, identifying those at high risk
for ovarian cancer. GLORI was originally developed
using retrospective patient samples and has since
been validated based on prospectively collected data
from InterVenn’s VOCAL clinical trial as yielding an
accuracy of 86% for identifying ovarian cancer—
outperforming currently available blood-based tests
for patients with suspected ovarian cancer.

A new DAWN is rising
InterVenn is currently in the process of developing
an additional glycoproteomic test, DAWN, to assess
the likely response to immune checkpoint inhibitors
(ICIs). ICIs have emerged as potent anticancer
drugs in recent years, but only a minority of patients
respond. Attempts at identifying patients who are
likely to benefit from ICIs through currently avail-
able biomarkers have so far met with limited success,

resulting in needless exposure of most patients to
serious side effects with no benefit, and wasted
healthcare costs. DAWN is currently undergoing vali-
dation as an LDT and is close to commercial launch.

InterVenn’s glycoproteomic expertise has appli-
cations beyond creating diagnostic tests, with the
potential of being deployed across the entire drug
discovery and development value chain. At the target
discovery stage, glycoproteomic signatures of disease
can offer novel biological insights into the underlying
pathological processes, which may suggest novel
pathways for therapeutic interventions. As drugs for
such targets are developed, these signatures, in first
approximation, would predict likely responders, and
may be used for patient enrolment and stratification
to maximise the likelihood of successful clinical trials,
and the regulatory approval of such drug/compan-
ion diagnostic combinations. Moreover, InterVenn’s
technology opens unprecedented opportunities for
repurposing or rescuing drug/indication opportuni-
ties which may have failed because they were not
given to the proper patient subpopulations.

Moving forward, InterVenn is keen to explore
partnerships to bring the power of glycopro-
teomics to drug development and the benefits of
precision medicine to the millions of patients that
are currently underserved.

perspectIV, GLORI, and DAWN are trademarks of Venn
Biosciences Corporation.

Fig. 1 | Why glycoproteomics? Genomic data convey static information that is distal from disease
processes, which are far downstream of genes. Glycoproteomics capture dynamic, disease-proximal
information that integrates influences from a panoply of sources, resulting in a repertoire of biomarkers
many orders of magnitude more complex and information-rich.
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