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Abstract: Phylodynamics provides the theoretical
foundation for the use of the information contained in
genomes to draw inference on temporal and spatial
behavior of organisms. In this study we use complex
networks to explore the structure of genetic data within a
computationally efficient framework. In this work we
analyze 167 1D (VPI1) gene sequences from Foot-and-
Mouth Disease on South-America using a family of
Complex Networks embedded on geographic space.
Using genetic dissimilarity as connection threshold, our
topological analysis show networks with high clustering.
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1. INTRODUCTION

The availability of time-stamped georeferenced
genomic sequences made possible the emergence of the
new field of phylodynamics [1] in Evolutionary Biology.
Phylodynamics provides the theoretical foundation for the
use of the information contained in genomes to draw
inference on temporal and spatial behavior of organisms.
The growing availability of data, however, calls for the
development of novel statistical approaches to inference,
and new methods for data exploration, visualization and
knowledge discovery [2]. Complex Networks are flexible
and powerful mathematical modeling tools, allowing for
the formal representation of complex physical systems. In
Biology, detecting community structure is especially

useful in classification problems, such as protein

annotation and phylogenetics [3-5].

2. MATERIAL AND METHOD

In this study we use complex networks to explore the
structure of genetic data within a computationally fast
framework. In this work we analyze 167 1D (VPI1) gene
sequences from Foot-and-Mouth Disease in South-
America (Figure 1) using a family of Complex Networks
embedded in geographic space.
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Figure 1: Geographical location of each sequence in the
dataset.



3. RESULTS AND PERSPECTIVES

Figure 2 shows a scatterplot of genetic
divergence against geographical distance, from which no
clear association can be discerned. In contrast to this
behavior, we obtained a high clustering complex network
obtained wusing genetic dissimilarity as connection
threshold, as shown in Figure 3.
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Figure 2: Plot of genetic divergence against geographical
distance for each pair of analyzed sequences.

a
* .
! o
& . L ]
* ]
. .
.. .
-
. il
- - =

Figure 2: Community structure of the complex network
obtained using genetic dissimilarity as connection threshold.
Please note node positions are not in geographic space.

The next step of the research is to investigate the
relationship between these communities and the
geographical location of the nodes.
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