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1. Introduction
Recent genetic research has revealed that cancer biomarkers, such as base-pair mutations in the

human genome, increased the likelihood of cancer. Current methods of genetic analysis include
microarrays and RNA-seq, which both compare patient profiles to a control profile and identify
differentially expressed genes. These methods, however, produce data with incomprehensible complexity.
Fortunately, genetic tests involve the identification of patterns in data, perfect for machine learning.

Our project involves the creation of an artificial neural network that can diagnose different types
of cancer with a quick glance at an individual’s genetic profile. The microRNA molecules analyzed have
been shown to be compatible with our AI, presenting a novel cancer screening method allowing for the
detection of 12 different kinds of cancers, such as colorectal, lung, and breast.

2. Method
To gather data for machine learning, we went through 3 major steps. We collected multiple large

datasets from the GEO (Gene Expression Omnibus) database. A major source of our data from GEO came
from a Japan-based research project named Development and Diagnostic Technology for Detection of
miRNA in Body Fluids. Upon compiling 6 large datasets from the project, we ended up with 17,375
human miRNA microarray samples. Each of these samples was labelled with one of 13 types of cancer
that were diagnosed in the sample patient.

We then built a multilayered perceptron AI model with 10 dense layers and 1,186,825 trainable
parameters. To prevent it from overfitting, we implemented dropout and batch normalization to each
layer. Using natural selection, we ran 25 of these AI models with initially randomized parameters against
each other, and selected the best one. This model had 95% accuracy on data it had never seen before.

3. Analysis
In order to further expand our project, we created a bioinformatics pipeline that identified the

most differentially expressed genes in each type of cancer. It categorized the 2565 total genes into
up-regulated (expressed) and down-regulated (repressed) genes, then further sorted them according to
p-values (a measure of how likely the difference between cancer and non-cancer sets was accurate.) Using
these two parameters, we filtered through each gene and identified the significantly differentially
expressed miRNAs for the 12 types of cancer.

Finally, we manually changed the expression values of the differentially up/down regulated
expressed genes in cancerous microarrays back into their values in a non cancer microarray.

4. Observations
Through our differential gene expression analysis (DGEA), many of the genes we identified were

supported by scholarly articles which provided evidence that each miRNA played a role in causing the
cancer condition from which they were found.

In our verification of up/down regulated genes, our AI was able to recognize the significance of
the differentially expressed genes and altered its diagnosis accordingly, increasing its confidence for a
healthy diagnosis and decreasing confidence for a cancerous one.

5. Conclusions
FourSight opens up a new frontier for accurate non-invasive cancer screening and effective

research of cancerous genetic profiles centered around miRNAS. The novel screening method only
requires miRNAs from body fluid samples and a microarray chip’s readings. Furthermore, a DGEA like
the one in this project can verify genetic biomarkers, allowing genetic expression research to be
investigated through an analysis of AI readings. In the future, we hope that our project will bring a little
more foresight into the diagnosis and research of cancer classes.


