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ABSTRACT 

The aim of this poster is bring the fields of bioinformatics and 

computational biology closer to the wider community. In addition, 

some often used methodologies of representing, processing, and 

analyzing biological data are presented in this poster. 

Bioinformatics is an interdisciplinary field of science to which 

researchers from various disciplines can contribute. The focus of 

this area are multiple. Some of the most important are: gathering 

and storing biological data, transforming data in appropriate 

format for further analysis, defining and solving problems using 

efficient computational methods, processing the obtained results, 

and extracting useful biological conclusions. There are many 

types of biological data: genomic data, transcriptomic data, 

metabolomic data, epigenomic data, structural data, and 

phylogenetic data. From computational point of view, there are 

two most common formats for these data: biological sequences 

and biological networks. Biological sequences are represented as 

arrays of characters – Strings [1], while biological networks can 

be considered as mathematical structures – graphs [2]. 

Considering the defined tasks of this area, it is clear that there is a 

lot of work and that expertise from different areas is necessary in 

order to successfully solve the problem. The domain of biological 

knowledge is needed in order to gather data from relevant sources, 

define problems adequately, and interpret obtained results in an 

appropriate way. Computational expertise ensures adequate input 

data format, efficient, automated, and fast problem solving, as 

well as output data in a format suitable for biological validation. 

Mathematical skills are used for constructing the solution, which 

will be further implemented by programmers, as well as for 

proving the statistical significance of the obtained results. This is 

only a rough illustration of this area, but it is enough to get some 

basic insights. 

In this poster, a workflow of a bioinformatics research is shown 

through two examples. In both examples, the analysis of 

biological networks is considered. As it has already been 

mentioned, the biological network can be considered a 

mathematical structure – graph. Depending on the type of 

network, the nodes are some biological entities—proteins, 

metabolites, genes, etc. Edges in a network represent some kind of 

connection between corresponding nodes, like protein – protein 

interaction (PPI), participating in the same metabolite reactions, 

etc. Additional information in biological networks can be given in 

the form of weights for nodes or edges [2]. Biological networks 

are very useful data since they contain a lot of information about 

relationships between biological elements. On the other side, these 

networks usually have hundreds or thousands of nodes and 

thousands or millions of edges. Obtaining useful information from 

such a big structure is very hard. So, one of the common 

approaches for analysis is to partition networks into smaller 

components, which contain most of the useful information but are 

easier for further understanding. Such two partitioning’s are 

shown in this poster. 

Example 1. Analysis of metabolic networks 

Through this example, the analysis of a set of metabolic 

interactions is shown. From the list of metabolic reactions, the 

metabolic network is constructed in the following way: 

metabolites are nodes, and edge exists between two nodes if they 

participate in at least one common reaction. The weight is 

assigned to each edge, carrying the information about the total 

number of common reactions between corresponding metabolites 

[3]. Further, the problem of partitioning network into k-plex 

components is stated. A subset of m nodes of a network is called a 

k-plex if the degree of each node in the subnetwork induced by 

that subset is at least m-k. The maximum edge-weight k-plex 

partitioning problem (Max-EkPP) involves partitioning the input 

network into k-plex subnetworks so that the sum of the weights of 

all edges in the obtained subnetworks is maximal. As it can be 

noticed, the problem is defined from combinatorial optimization 

point of view and, therefore, it can be solved by exact and 

approximate techniques. An exact method, namely, the integer 

linear programming (ILP) for solving this problem is proposed in 

[3], while the variable neighborhood search (VNS) algorithm, 

which is a (meta)heuristic method, is given in [4]. The biological 

interpretation of the obtained results is also provided in [4]. 

Example 2. Analysis of PPI networks 

This example illustrates the idea of the paper [5], i.e., a three-

phase method for identifying functionally related protein groups 

in weighted PPI networks. The first phase of this method is 
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solving the weighted MinPPI problem, i.e., adding the minimal 

number of edges into the network in order to connect certain 

subnetworks. The unweighted version of this problem is 

formulated in the paper [6], where an ILP method and a greedy 

heuristics are proposed. In paper [5], the weighted version of this 

problem is introduced and solved by the VNS algorithm. In the 

second phase, subnetworks are formed from some old and some 

new edges. In the third phase, these subnetworks are additionally 

extended by some indirect interactions. A biological examination 

of the obtained results is also shown in [5].  

Both examples are presented in a simple way, without excessive 

details. 
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