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Introduction Skills Learned + Data Analysis

We can find the TPMs of
various genomic sequences

The conventional method to compare two genomic

sequences is to traverse each length and compare Network science and graph theory: components

the nucleotides and CharaCter'St'C§ of a network (Fig. 1) (2, 4) and put them through a state

e We can use a different method that involves 2. Python programming and Networkx graph machine to generate a network.
ransition probability matrices S Ibra e analyze the network to
t ition probability matri (TPMSs) library W lyze th twork t

e The TPMs of genomic sequences can be used to 3. Generatina transition probabilitv matrices determine the relationships
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build a network (TPMs) (Fig. 2) between microbes, and when

o We gan apalyze the network t.o determlng the 4. Generating and using the following graphs to edge, link wg have a new, unkn.ow.n
relationships between the various genomic | th t ” node, vertex ’ microbe we can predict its
sequences analyze the network. characteristics by observing

o adjacency matrices (Fig. 3) Fig. 1. The components of a network. N is how it fits into the network.

T o histograms measuring centrality over time the number of nodes, or the size of the
Objectlve & ImpaCt of Research o 3 graph measuring CDF (Fig 4) network. Each node is labeled with a number.

L is the number of links, and each link is
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microbes are nodes and edge weights are indicated by
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TPM similarity) can be created. We can use the
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° man_UfaCture and stockpile personal protective Fig. 3. Adjacency matrices to analyze the similarity of the network. The  Fig. 4. Fractal dimension over time. [2]. World Health Organization. “Coronavirus
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e create diagnosis and treatment plans earlier clockwise, the rest of the adjacency matrices are for 2004, 2008, 2012, the network. The graph compares how the

e build appropriate infrastructure and supplies 2916, and 2020, respectlv_ely. Each number on th_e axes repregents one fractal dimension changes in the years 2000,

, _ _ microbe. The color at the intersection of the locations of two microbes shows 2004, 2008, 2012, 2016, and 2020. The S t th
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