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Abstract – Breast cancer is the most frequently diagnosed cancer in women, with more than 2.1 million new diagnoses worldwide every year.

Personalised treatment is critical to optimising outcomes for patients with breast cancer. DNA plays an important role in this way. A large amount of

personal genomic data can be generated daily. On the other hand, the tumour microenvironment has been recognised as an integral component of

identification, progression, therapy resistance, treatment options, and disease recurrence. We propose a way to face the challenges for managing,

analysing, and interpreting these two different input sources using machine learning techniques. One of our main goals is to help doctors and patients to

confidently decide on the best course of treatment.

❑Background

Clinical and economic need

• Most early BCs cured by surgery 

• 30% recur & require chemotherapy 

• Difficult to differentiate the two groups

• Tests required 

• Competitors don’t meet clinical need

❑Method

Figure 4. Input sources
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Figure 5. Histology-genomic integration proposal using transfer learning 

techniques
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Figure 1. Breast cancer statistics1

Figure 2. Overview of the clinical course of the disease

The goal of this research is to use machine learning to develop a CDSS, called

OncoEngine+, that stratifies early stage BC patients into risk categories

OncoMasTR (OM) is a multigene prognostic signature to predict recurrence of

early stage breast cancer. OM was discovered using a novel transcriptional

network analysis that identified genes – Master Transcriptional Regulators (MTRs)

– that regulate previously known prognostic genes2,3. OM has been analytically4

and clinically validated5,6.

Figure 3. OncoMasTR web page

The Trial Assigning IndividuaLized Options for Treatment (Rx), or TAILORx, and

The Cancer Genome Atlas (TCGA) are two very useful datasets which include

genomic, epigenomic, transcriptomic, and proteomic data, clinical, and imaging

data. TAILORx is sponsored by the National Cancer Institute (NCI) and TCGA

joint effort between the National Cancer Institute and the National Human

Genome Research Institute. These datasets are based on women recently

diagnosed with Estrogen-Receptor positive, Her2/neu-negative breast cancer that

had not yet spread to the lymph nodes.

❑Proposal

• Microenvironmental heterogeneity evaluation by ROIs:

o Colour 

o Shape

o Texture

o Spatial

o Morphometric

• Additional measurements from images: proliferation, total nuclei, +/- nuclei
• Use transfer learning to adapt state-of-the-art networks to our specific task

• Evaluate at two stages:

o Compare all transferred networks to each other

o Compare transferred networks vs individual approaches (genetic, clinical or 
histopathological) 

❑Dataset
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