
DEEP LEARNING AT MOFFITT 
Background:  Why Moffitt Cancer Center

Moffitt Cancer Center's Department of Integated 

Mathematical Oncology (IMO) is the only department 

of its kind. Its mission is to integrate mathematics with 

oncology to better understand cancer initiation, 

progression, and treatment, with the ultimate goal of 

using IMO research to further personalize patient 

treatment and improve outcomes for all types of 

cancer.  

Cancer is a dynamic, complex system that can only 

truly be understood when you integrate theory and 

experiments. Based on this understanding, the IMO 

Department uses mathematical and computational 

modeling to study multiple interacting variables in a 

given cancer and then predict how these variables will 

change in space and time. By using a range of 

mathematical modeling approaches targeted at 

specific types of cancer, IMO is aiding in the 

development and testing of new treatment strategies 

and helping to understand why a treatment fails.

In addition, advances in technology in recent 

years have made unprecedented amounts of 

data available for almost any scientific 

pursuit. In order to process this "Big Data", 

deep learning has emerged as a way to use 

artificial neural networks to extract 

information that is useful and relevant to a 

given problem. 
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Using deep learning to predict patient response in ovarian cancer treatment

New Imaging Technique: "Fluidigm"

"Fluidigm" is an example of a new imaging technique 

that provides a large amount of data about a patient's 

tumor. Fluidigm couples immunohistochemistry with 

mass spectrometry and allows researchers to mark an 

unprecedented number of proteins on a histology slide 

(37 in this project). Researchers can stain for cellular 

activity as well as  a range of cell-type and matrix 

marker proteins (Figures B and C below). While this 

wealth of data holds great promise, its analysis also 

represents a major challenge. There are now 37 

channels to visualize - more than the human eye can 

comprehend.

In the realm of cancer care, newer technologies have 

resulted in large amounts of data about a given 

patient's cancer. Unlike most other institutions,  

Moffitt Cancer Center's IMO Department is uniquely 

situated to employ deep learning to better utilitze this 

data to inform treatment strategies and improve 

patient outcomes. 

Examples of mass-cytometry images of epithelial ovarian cancer generated using Fluidigm



Potential Outcomes - Patient Benefit

By using deep learning through CNNs to analyze data from 

fluidigm, we hope to build computational tools that can be 

used to predict an ovarian cancer patient's response to 

platinum-based chemotherapy before treatment is started. 

This will help clinicians better tailor their treatment plan 

for ovarian patients and choose the optimal line of 

chemotherapy for them, and it will prevent patients from 

needlessly receiving platinum-based chemotherapy that 

will not be effective for their ovarian cancer. 

Predicting platinum resistance is a challenging task, 

because resistance can arise in a number of ways. 

As a result, successful prediction requires:

Project Background

Ovarian cancer is currently the fifth-leading cause 

of cancer deaths in the United States. After 

diagnosis, the current standard of care involves 

surgery followed by platinum-based chemotherapy. 

However, in 30% of patients, the tumor never 

responds to this type of chemotherapy. 
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Opportunity:Using Deep Learning to Predict Ovarian 

Cancer Response to Platinum-based Chemotherapy 

Using fluidigm imaging in combination with deep 

learning techniques, we believe that we can 

successfully predict an ovarian cancer patient's 

response to platinum-based chemotherapy. The cost 

to complete this deep learning IMO project is 

$15,000.

Fluidigm provides the technology needed 

for part (a) of this project. To analyze 

the wealth of data produced, deep 

learning will provide the framework in 

part (b) that is necessary for predicting 

platinum resistence. 

Deep Learning through Convolutional Neural Networks 

To process the large amount of information from the 

fluidigm imaging, we will employ convolutional neural 

networks (CNNs), a family of algorithms that is 

currently revolutionizing data analysis. CNNs apply a 

series of filters to the image, and these filters extract 

higher and higher levels of information. 

CNNs also have the potential to integrate information 

across different stains and different spatial scales, making 

them ideal for developing predictive tools from mass-

cytometry data. In addition, by analyzing features learned 

by the CNNs, we might be able to discover novel 

prognostic features of ovarian cancer, which will also give 

us insights into the biology of resistance.
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a) technology for measurement of intra-

cellular signals and environmental 

markers, and 

b) an analysis framework with the power

to integrate this highly complex 

information. 

The great strength of CNNs is that these filters-the 

features which are used to analyze the image-are learned 

as the algorithm is trained on a set of images for which the 

outcome is known. Given enough training, CNNs can match 

or even outperform humans at many image processing 

tasks. 

The proposed pipeline: After surgery, mass-cytometry images are taken and analyzed using a 
convolutional neural network that has been trained to detect platinum chemotherapy 
resistance based on a combination of intra-cellular and environmental features. The results 
inform the choice of chemotherapy. 
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