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 Abstract. There are many infectious diseases still plaguing different nations of the world. 

Some of these infectious diseases such as HIV, malaria, Ebola, and Lassa fever tend to affect 

less developed nations including those in Africa. In order to combat these diseases, there is 

need for ready access to omics data as the knowledge gained from this data can be used to 

combat infectious diseases globally. This study proposes a Mobile Application Framework for 

the management of Omics Data and Knowledge Mining (MAFODKM). The proposed 

framework was designed using a layered architecture. A prototype client application was 

implemented using JavaScript. In order to make it cross-platform, Apache Cordova framework 

was leveraged. The proposed framework will among other benefits provide an integrated 

platform for researchers to collaborate and conduct omics-related research to fight infectious 

diseases. 

1.  Introduction 

There are many infectious diseases still plaguing different nations of the world today. Some of these 

infectious diseases such as HIV, malaria, Ebola and Lassa fever tend to affect less developed nations 

including those in Africa. In many developing countries, omics research and data of infectious 

diseases have not been well explored. These have also not been extensively applied towards the 

control of infectious diseases. This is evident because computational biology and bioinformatics 

research is still gradually gaining grounds and has not reached advanced stages in many countries 

within Africa. In order to bridge this gap, there is need for a framework that allows ready access to 

omics data. 

In recent times, some studies [1-10] have been conducted on the application of mobile devices to 

biological data, healthcare systems, the application of databases to biological data, the application of 

modeling and information systems to infectious diseases research, but very few, have been specifically 

dedicated and targeted towards the application of mobile application to the mining and management of 
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infectious disease omics data. This study therefore proposes a Mobile Application Framework for the 

management of Omics Data and Knowledge Mining (MAFODKM). 

The rest of this paper is structured as follows: Section 2 explores existing literature. Section 3 

describes the methodology adopted in realizing the framework as well as an overview of the various 

elements of the framework. The results obtained are discussed in Section 4 and Section 5 concludes 

the paper. 

2.  Literature Review 

Previous works have discussed and conducted experiments on the management of omics data towards 

infectious disease control. A recent review highlighted modern strategies for gene expression analysis 

and provided the best transcriptomics approaches available in the field of functional cure in HIV 

paediatric infection [11] . Multi-omics approaches have been applied to the disturbance caused by gut 

microbioata during antibiotic therapy, in providing solutions to the challenge[12]. The multi-omics 

approaches included metagenomics, metametabolomics, metatranscriptomics and metaproteomics. 

There are challenges associated with data integration, especially in this omics era. In the work 

discussed by Gomez-Cabrero et al. [13], these challenges were highlighted. In biotechnology, Yugi et 

al. [14] proposed and discussed the application of trans-omics analysis for the reconstruction of global 

biochemical networks. They also proposed a trans-Ome-Wide Association Study (OWAS), which 

helped to provide appropriate links between phenotypes and trans omics networks. This can help in 

characterizing many complex diseases. In another work, it was revealed that genomic medicine, gene 

editing, lipidome, proteomics and pharmacogenetics, and big data, hold great promise for personalized 

medicine. Personalized medicine can help proffer solutions to many infectious diseases [15]. Some 

omics researches have been very useful at providing insight to the discovery of novel molecular drug 

targets for the control of infectious diseases. For instance, the conducted by Ray et al. [16] provides 

insight to the discovery of new diagnostics targets for dengue fever. Metabolomics can help provide 

insight into the underlying mechanisms of different physiological processes, including infectious 

diseases [17]. Tuberculosis is one of the infectious diseases affecting many in different regions of the 

world. The knowledge of omics (transcriptomics, proteomics and metabolomics), can be applied in the 

rapid diagnosis of active tuberculosis [18]. Interactive online tools have also been developed to 

analyze omics related data [19]. Portals have also been developed specifically to access 

immunological related data [20]. Some authors in previous studies have also developed tools for 

analyzing genomes such as the GWAS Analyzer [21]. The tool can be used to analyze infectious 

disease data and thus, useful for providing insight on the  control of infectious diseases [21]. Another 

study discussed the significance of providing biobanks for infectious diseases, towards managing 

tuberculosis related data, in order to proffer solution to the infectious disease [22]. The knowledge can 

also be linked to personalized medicine. Another study discussed the characteristics and challenges 

associated with omic and HER data, associated and the data analytics [23]. Hasin et al. [24] discussed 

multi-omics approaches to diseases. Omics approaches can be used to address challenges associated 

with antibacterial resistance [25]. This can be applied to different infectious diseases, towards 

proffering solutions to them. Omics and multi-omics approaches can be applied solving problems of 

infectious diseases [26] [27] [28]. 

Some years ago, mobile application frameworks were developed. Some of the relevant works in 

this domain include the one developed by Mirelli et al. [29]. They adopted Java programming to 

develop a simple mobile agent system for bio scientists. Riikonen et al. [1] [30] developed a 

bioinformatics wireless application protocol (BioWAP), to provide scientists, easy ways of accessing 

bioinformatics applications and biological databases on the internet. They implemented this by using a 

Wireless Markup Language (WML). Some of the limitations of BioWAP include inability to perform 

some tasks like multiple sequence alignments and other tasks. Furthermore, with 4G, 5G and possibly 

6G systems of mobile communication, BioWAP may have to undergo major upgrades. Other useful 

forms of mobile tools have been developed by other scientists. Breslauer et al. [31], built a mobile-

phone - mounted light microscope for efficient screening and diagnosis of infectious diseases. Krejcar 
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et al. [32] conducted research on a platform that can help track and locate users/objects accurately and 

efficiently. Such technology can be applied to public health, by extending the tracking and location 

efforts, to vectors responsible for the transmission of infectious diseases. Oluwagbemi et al. [4] also 

developed a mobile tool or mobile dictionary, for searching keyterms in bioinformatics and 

computational biology. The mobile tool had some limitations in that it could not assess infectious 

disease data. Kovachev et al. [33] presented a mobile augmented cloud service which could assist in 

offloading resources from mobile devices to the cloud. It could also help to manage applications. 

Istepanian et al. [34] designed a mobile telemedical system by using the channels of cellular phones. It 

showed the relevance of mobile systems to the provision of good health. Corradini and Merelli [35] 

presented a research on agent-based middleware for mobile computing. In another research, 

Matthiessen developed a biocomputing tool, the BioWareDB search engine. This tool can provide 

assistance or grant researchers and bioinformaticians working on HIV and other infectious diseases, 

access to useful resources in their fields [36]. 

3.  Proposed Architecture 

In order to design MAFODKM, a layered architectural pattern was used and the various components 

that make up the framework are discussed in the following subsections. The proposed framework is 

depicted in Figure 1. 

 

Figure 1. Proposed architecture of MAFODKM 

 

In order to realize MAFODKM, a variety of web frameworks can be leveraged such as Ruby on 

Rails, Laravel or Spring Model View Controller (MVC) framework. These frameworks implement 

some form of security, validation, exception handling, logging and configuration that can be 

leveraged. 

The presentation module gives users access to the application which can be accessed across 

multiple devices especially mobile devices. The presentation module interfaces with the API interface 

which acts as the intermediary between a user’s query and the corresponding service being queried. 

Based on a user’s query, the business module handles the processing of requests between the 

presentation and data module. The details of the workflow are depicted in Figure 2. There are quite a 

number of data repositories from which omics data can be gleaned among which is VectorBase 

(https://www.vectorbase.org/navigation/data). For the Ebola virus 

(https://www.ncbi.nlm.nih.gov/genome/viruses/variation/ebola) and for HIV 

(https://www.ncbi.nlm.nih.gov/genome/10319). These data repositories contain omics data for 

organisms, humans, animals and plants. 

https://www.vectorbase.org/navigation/data
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Figure 2. Workflow activity of MAFODKM 

 

From Figure 2, the workflow begins by selecting the possible Omics option to interact with 

(Transcriptomics, Proteomics, Metabolomics, Metagenomics, and Phylogenomics). In order to search 

items within the Omics repository, the input term is entered. If the Omics term exists, the 

corresponding meanings are displayed. Furthermore, references or links to infectious diseases sample 

Omics data for the displayed Omics term are provided and users are allowed to download such data 

for research purpose. If the Omics term does not exist in the Omics repository, the application makes 

provision for the user to send request to add new Omics terms to the repository. This can either be 

approved or disapproved by an administrator. If approved, the data is added to the Omics repository. 

4.  Implementation and Discussion 

The user interface of MAFODKM was implemented as a cross-platform mobile app using JavaScript. 

These types of applications load HTML page and dynamically update that page as the user interacts 

with the app. AJAX and HTML5 were used to create a fluid and responsive mobile Web app, without 

constant page reloads. Ratchet is the CSS toolkit that allowed for styling the user interface. The app as 

a whole achieves cross-platform capability by leveraging the Apache Cordova framework. Data 

storage and retrieval was accomplished using the Web SQL Database API of Apache Cordova. For the 

purpose of this study, the mobile app was compiled as an APK and deployed to 

https://apkpure.com/mafodkm/com.wole.bengawolex 

Some of the benefits of the proposed framework are: (i) It will help provide scientists with easy 

access to necessary tools required to conduct quality research on HIV and other infectious diseases  

(ii) It will provide a comprehensively integrated platform for researchers globally, to conduct omics-

related research (iii) It is also expected that this proposed generic framework, if fully implemented, 

will grant researchers from developing and developed countries, easy access to open access research 

articles, omics data and other research articles that would have been difficult to access. In summary, 

the proposed generic framework will be useful for reference and information gathering. 

5.  Conclusion 

Currently, MAFODKM has been developed as a stand-alone mobile application with corresponding 

web interface connectivity especially to omics-related online databases. We are making effort to 

extend the development of MAFODKM into a generic multi agent-based mobile  application for 

Omics data and extensive Omics data management by introducing mobile agents. The proposed 

generic framework, if fully implemented real-life, will be of immense benefit to scientists globally. 
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