
Mapping Cancer Markers, June 2021 update 
 

Code update for the Mapping Cancer Markers (MCM) application 

While planning the MCM transition to sarcoma, we needed to expand the number of comparisons 
we could explore with our current code. For example, exploring biomarkers that distinguish 
leimyosarcoma subtypes (i.e., soft-tissue and uterine); unfortunately, such flexibility in work unit 
design was not possible with the existing MCM application. Thus, we made changes to the code 
to expand the MCM application's ability to deal with multi-label data sets, and allow it to search 
for more specific signatures within them. 

Before the sarcoma data set, MCM analyzed lung and ovarian cancer data sets, both of which 
have binary labels. Our lung cancer data set labelled samples as either “cancer” or “no cancer” – 
as we were searching for diagnostic signature. Our ovarian data set labelled samples as short or 
long survival – searching for prognostic signature. The sarcoma data set is multi-label, and labels 
samples with seven different subtypes of sarcoma. Thus, the update would enable us to find 
signatures that differentiate the histological subtypes and identifies specific patient subgroups. 

When a dataset has binary labels, MCM will find signatures that can predict that binary label. With 
a multi-label data set, we can direct MCM to search for either binary or multiclass signatures. 
Currently, MCM is searching for both in the sarcoma data set. A multiclass sarcoma signature 
distinguishes every subtype from every other; given any sarcoma sample, it will diagnose the 
specific cancer subtype. A binary sarcoma signature distinguishes one group of subtypes from 
the rest, but does not distinguish specific subtypes. For example, among the seven sarcoma 
subtypes are two leimyosarcoma subtypes, soft-tissue and uterine. MCM is presently searching 
for binary signatures that distinguish leimyosarcoma from the rest. 

This small extension to the application adds the needed capabilities for sarcoma project, and 
provide additional flexibility for future projects, while preserving backwards compatibility. In the 
recent months, World Community Grid members have processed thousands of work units to beta-
test the new code. These changes give MCM the power to make fine-grained adjustments that 
tailor the dataset to the precise question each work unit will explore. 
 
Below are some examples to illustrate the point. Figure 1A represents the sarcoma dataset, with 
seven subtypes of samples. MCM can use the multi-labelled dataset as-is and search for 
multiclass (one-against-all) signatures. (MCM can do this now.) 
 
Figure 1B shows how MCM can reduce sarcoma to a binary dataset, by splitting the subtypes 
into two groups and searching for binary signatures. (MCM can do this now.) 
 
Figure 1C shows an alternative reduction to a binary dataset. (Ditto.) 
 
Figure 1D shows how MCM's new capabilities will allow a work unit to focus on specific 
subtypes. Excluded samples are grey and crossed-out. (New code.) 
 
Figure 1E shows the MCM's new capabilities in full, excluding individual samples and changing 
their labels. Relabeled samples are outlined in black. (New code.)  
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Additional Information 

Publications 

Since the last update, we have published multiple manuscripts and developed additional 
algorithms and databases to benefit the comprehensive MCM results analyses, but several also, 
not surprisingly, took a diversion towards exploring important details about COVID-19: 
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Grants 
We have been able to secure several grants to enable funding for the project, in the cancer 
direction, but also into neurodegenerative diseases, using tools and approaches we built in cancer 
informatics, including:  

 

• Identification and characterization of microRNAs essential for the development and 
fitness of chemoresistant AML from Canadian Institute for Health Research 

• Identifying Metabolomic Markers of Disease Activity in Psoriatic Disease using Solid 
Phase Microextraction - Liquid Chromatography - High Resolution Mass Spectrometry 
from Canadian Institute for Health Research 

• Understanding who does and does not respond to an interprofessional education and 
self-management model of care for chronic low back pain from Canadian Institute for 
Health Research 

• Novel methods for integrative computational biology from Natural Sciences and 
Engineering Council of Canada 

• Interactome mapping of disease-related proteins using split intein-mediated protein 
ligation (SIMPL) from Genome Canada,  

• The Next Generation Signalling Biology Platform from Ontario Research Funds  

• Multi-level integrative ‘omics to identify biomarkers in a Schizophrenia and other major 
psychoses from Canadian Institutes of Health Research in collaboration with European 
funding agencies 

• Integrative structural biology of pathological tau protein, an appealing therapeutic target 
for Alzheimer´s disease modifying drugs from Horison2020 European funding. 

 
 
Thank you for all the contributed computing power that makes this research possible. 
 
MCM Team 
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