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Figure 1. A network model for diabetics shows three
distinct types, one heavily correlated with cancer.
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Topological Modeling of Complex Data

In the talk, we will be discussing the modeling of complex
data sets by networks. Here are a couple of examples
of applications of this idea. The first was a model for a
data set of type 2 diabetics constructed by a group at
the Mt. Sinai School of Medicine. The data set included
genomic data as well as information from electronic
medical records. Figure 1 shows a layout of the network
that was obtained.

You can see that the network contains three large
groups connected by “thin wires.” The conclusion the Mt.
Sinai researchers were able to draw from this is that type
2 diabetes, rather than being a single disease, is actually
made up of three distinct types, and they found that
one of these groups was heavily correlated with cancer.
The finding that there are three distinct diseases will
clearly have implications for treatment of the disease and
constitute a contribution to “precision medicine.”

A second example comes from the laboratory of David
Schneider, a microbiologist at Stanford University. He
studies the progression of infectious diseases. He has
constructed a number of data sets using both physiolog-
ical as well as genomic measurements on the subjects.
Figure 2 shows an image of a collection of network models
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he constructed for mice and humans infected by flu and
malaria.

You will notice that the models are both loops. This
reflects the fact that they represent a phenomenon that
begins at the healthy state, proceeds through gradual
development of the disease until the immune response
becomes strong, and then returns to the healthy state.

Figure 2. Mouse and human disease network models
each form a loop through disease and recovery.

These models provide a time-independent model for
the actual state of the subject. It is important to have
such a model since (a) the progression of disease occurs
at different rates for different subjects and (b) we don’t
generally have knowledge of the time the infection oc-
curred. This should also be viewed as a contribution to
precision medicine.

In the lecture we will discuss these and numerous other
examples.
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