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 Abstract: 
In this study, differentially expressed genes for the trophozoite and schizont stages of 
Plasmodium falciparum's life cycle were extracted from a time series RNA-Seq gene 
expression experiment. About 28% of the 5,270 genes used in the experiment were 
found to show significant expression at these stages. Enrichment analysis using Gene 
Ontology implicated a total of 62 functions as highly enriched from the list of differentially 
expressed genes (DEGs). Some include; protein targeting to membrane, protein import, 
establishment of proteins localization to organelle, ribonucleic protein complex, 
nucleotide-excision repair and processes related to the mitochondria. A protein 
interaction network (PIN) for the DEGs at the schizont stage was extracted from 
experimental data of protein-protein interactions and supplemented with data from a 
protein interaction database. We predicted a number of protein-protein interactions in 
Plasmodium falciparum that may be implicated in invasion of the human red blood cells 
(RBCs). Some of these predictions are consistent with those from previous studies while 
quite a number of them are novel. We also identified 16 protein complexes from the PIN 
using the Molecular Complex Detection (MCODE) algorithm. The functional enrichment 
of the identified protein complexes showed functions related to gene expression, 
translation, RNA transport and metabolic/biological processes which have been 
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identified to be important in the invasion process. The result from this study is meant to 
provide better insight into disease at hand. 
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I. Introduction 
The invasion of the erythrocytes is critical to the survival and pathogenesis of the 
popular malaria parasite, Plasmodium falciparum (P.f.). The preliminary interaction 
between the merozoite and the red blood cell is a vital key since the parasite must 
separate between erythrocytes competent for invasion and other cell types [1], [2]. 
Therefore, a tight junction must be established between the parasite and the host red 
cell membrane before the parasite can gain entrance into the red blood cells. This tight 
junction moves from the apical to the posterior end of the merozoite in a complex turn of 
activities powered by the parasite actin-myosin motor [3], [4]. A structure called the 
parasitophorous vacuole is created when the parasite makes its way into the host cell 
and encloses itself against the cytoplasm of the host cell to create a hospitable 
environment for its development. Invasion by the parasite thus causes vast changes in 
the host RBCs particularly, the increase in the rigidity of the membrane which assists the 
parasite to survive within the cell of its host contributing to an increase in disease 
malignity [5] 

Sign in to Continue Reading 
Authors 
Figures 
References 
Keywords 
Metrics 

Advertisement 
More Like This 
Network-based analysis of time series RNA-seq gene expression data by integrating the interactome and gene 
ontology information 

2014 8th International Conference on Systems Biology (ISB) 

Published: 2014 

Functional enrichment of human protein complexes in malaria parasites 

https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=8400385
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=8400385
https://doi.org/10.1109/CIBCB.2018.8404979
https://ieeexplore.ieee.org/document/6990756/
https://ieeexplore.ieee.org/document/6990756/
https://ieeexplore.ieee.org/document/8123791/


2017 International Conference on Computing Networking and Informatics (ICCNI) 

Published: 2017 

View More 
See the top organizations patenting in technologies mentioned in this article 

 
Click to Expand  

 
Advertisement 

IEEE Account 

• Change Username/Password 

• Update Address 

  
Purchase Details 

• Payment Options 

• Order History 

• View Purchased Documents 

  
Profile Information 

• Communications Preferences 

• Profession and Education 

• Technical Interests 

  
Need Help? 

• US & Canada: +1 800 678 4333 

• Worldwide: +1 732 981 0060 

• Contact & Support 

• About IEEE Xplore 

  

• Contact Us 

  

https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/address/getAddrInfoPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/vieworder/showOrderHistory.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/profile/commprefs/showcommPrefpage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/xpl/techform.jsp
https://ieeexplore.ieee.org/Xplorehelp/about-ieee-xplore.html
https://ieeexplore.ieee.org/xpl/techform.jsp
https://innovationqplus.ieee.org/resources/ieee-xplore-technology-landscape/?lt=ieeexplorewidget


• Help 

  

• Accessibility 

  

• Terms of Use 

  

• Nondiscrimination Policy 

  

• Sitemap 

  

• Privacy & Opting Out of Cookies 

A not-for-profit organization, IEEE is the world's largest technical professional organization dedicated to 
advancing technology for the benefit of humanity. 
© Copyright 2019 IEEE - All rights reserved. Use of this web site signifies your agreement to the terms and 
conditions. 
 

https://ieeexplore.ieee.org/Xplorehelp/Help_start.html
https://ieeexplore.ieee.org/Xplorehelp/accessibility-statement.html
https://ieeexplore.ieee.org/Xplorehelp/Help_Terms_of_Use.html
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
https://ieeexplore.ieee.org/xpl/sitemap.jsp
http://www.ieee.org/about/help/security_privacy.html

	Computational analysis of Plasmodium falciparum RNA-Seq data reveals PPIs that might be implicated in the invasion of the RBCs
	I. Introduction
	Authors
	Figures
	References
	Keywords
	Metrics
	IEEE Account
	Purchase Details
	Profile Information
	Need Help?


