
Supplementary materials for: “Effective Identification of Conserved Pathways in Biological Networks
Using Hidden Markov Models”, by XN Qian and B-J Yoon

This supplementary file provides the supplementary materials for the manuscript “Effective Identification
of Conserved Pathways in Biological Networks Using Hidden Markov Models”, including the relevant

information about the synthetic examples in our experiments, which we have obtained from the tutorial files

in the PathBLAST [1] plugin of software Cytopscape [2] (version 1.1) and they were used for the validation

of a network alignment algorithm called MNAligner [3].

* Note: The order of the references in this file is not identical to the order in the manuscript. The list of

references cited in this file can be found on the last page.

Adjacent matrices and similarity matrices for two synthetic examples

Example 1

1. Adjacent matrix for the first undirected network to align (The ordered labels for the nodes in this
network is – ‘A’, ‘B’, ‘C’, ‘D’, ‘E’, ‘F’, ‘G’, ‘H’, ‘I’, ‘J’, ‘K’, ‘L’):0BBBBBBBBBBBBBBBBBBBBBBBB@

0 0.10 0.70 0.01 0 0 0 0 0 0 0 0

0.10 0 0 0.30 0 0 0.01 0 0.02 0 0 0

0.70 0 0 0 0 0.20 0.01 0 0 0 0 0

0.01 0.30 0 0 0.20 0 0.01 0 0 0 0 0

0 0 0 0.20 0 0 0 0 0.01 0 0 0

0 0 0.20 0 0 0 0 0 0 0 0 0

0 0.01 0.01 0.01 0 0 0 0.70 0 0 0 0

0 0 0 0 0 0 0.70 0 0 0 0 0

0 0.02 0 0 0.01 0 0 0 0 0.30 0.01 0.60

0 0 0 0 0 0 0 0 0.30 0 0 0

0 0 0 0 0 0 0 0 0.01 0 0 0

0 0 0 0 0 0 0 0 0.60 0 0 0

1CCCCCCCCCCCCCCCCCCCCCCCCA

.

2. Adjacent matrix for the second undirected network to align (The ordered labels for the nodes in this
network is – ‘AA’, ‘BB’, ‘CC’, ‘DD’, ‘HH’, ‘MM’, ‘ZZ’, ‘NN’, ‘QQ’, ‘JJ’, ‘OO’, ‘WW’):0BBBBBBBBBBBBBBBBBBBBBBBB@

0 0 0 0 0 0 0.01 0.20 0.10 0 0 0

0 0 0 0.01 0.70 0 0 0 0.70 0.01 0 0

0 0 0 0 0 0.02 0.20 0.10 0 0 0 0

0 0.01 0 0 0 0 0 0 0 0 0.10 0.01

0 0.70 0 0 0 0 0 0 0 0 0 0

0 0 0.02 0 0 0 0 0 0 0 0 0

0.01 0 0.20 0 0 0 0 0 0 0 0 0

0.20 0 0.10 0 0 0 0 0 0 0 0 0

0.10 0.70 0 0 0 0 0 0 0 0 0 0

0 0.01 0 0 0 0 0 0 0 0 0 0

0 0 0 0.10 0 0 0 0 0 0 0 0

0 0 0 0.01 0 0 0 0 0 0 0 0

1CCCCCCCCCCCCCCCCCCCCCCCCA

.
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3. Similarity matrix between the nodes from two undirected networks to align:0BBBBBBBBBBBBBBBBBBBBBBBB@

0.1 0.1 0.1 0.8 0.5 0.1 0.1 0.8 0.8 0.1 0.1 0.1

0.1 0.1 0.8 0.1 0.1 0.1 0.8 0.1 0.1 0.1 0.1 0.1

0.1 0.8 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

0.1 0.8 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

0.1 0.8 0.1 0.1 0.1 0.1 0.8 0.1 0.1 0.1 0.8 0.1

0.1 0.1 0.1 0.1 0.8 0.1 0.1 0.8 0.1 0.1 0.1 0.1

0.8 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.8 0.1

0.8 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

0.1 0.1 0.1 0.8 0.1 0.8 0.8 0.1 0.1 0.1 0.1 0.8

0.1 0.1 0.1 0.8 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.8

0.8 0.1 0.1 0.1 0.1 0.8 0.1 0.1 0.8 0.1 0.1 0.8

0.1 0.1 0.8 0.8 0.1 0.1 0.1 0.1 0.1 0.1 0.8 0.8

1CCCCCCCCCCCCCCCCCCCCCCCCA

.

Example 2

1. Adjacent matrix for the first directed network to align (The ordered labels for the nodes in this network
is – ‘U1’, ‘U2’, ‘U3’, ‘U4’, ‘U5’, ‘U6’, ‘U7’, ‘U8’, ‘U9’, ‘U10’, ‘U11’, ‘U12’, ‘U13’):0BBBBBBBBBBBBBBBBBBBBBBBBBBB@

0 1 1 1 1 0 1 0 0 0 0 0 0

0 0 0 0 0 0 0 0 1 1 1 0 0

0 0 0 0 0 0 0 0 0 0 0 1 1

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 1 0 0 0 0 0

0 0 0 0 0 1 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

1CCCCCCCCCCCCCCCCCCCCCCCCCCCA

.

2. Adjacent matrix for the second directed network to align (The ordered labels for the nodes in this

2



Supplementary materials for: “Effective Identification of Conserved Pathways in Biological Networks
Using Hidden Markov Models”, by XN Qian and B-J Yoon

network is – ‘V1’, ‘V2’, ‘V3’, ‘V4’, ‘V5’, ‘V6’, ‘V7’, ‘V8’, ‘V9’, ‘V10’, ‘V11’, ‘V12’):0BBBBBBBBBBBBBBBBBBBBBBBB@

0 1 1 1 1 0 1 0 0 0 0 0

0 0 0 0 0 0 0 1 1 0 0 0

0 0 0 0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 1 1 0 0 0

0 0 0 0 0 1 0 0 1 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

1CCCCCCCCCCCCCCCCCCCCCCCCA

.

3. Similarity matrix between the nodes from two directed networks to align:0BBBBBBBBBBBBBBBBBBBBBBBBBBB@

1 0 0 0 0 0 0 0 0 0 0 0

0 1 0 0 0 0 0 0 0 0 0 0

0 0 1 0 0 0 0 0 0 0 0 0

0 0 0 1 0 0 0 0 0 0 0 0

0 0 0 0 1 0 0 0 0 0 0 0

0 0 0 0 0 1 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 1 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 0 0 0 0 0 0

1CCCCCCCCCCCCCCCCCCCCCCCCCCCA

.
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