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Figure 1.1 A brief diagrammatical summary of the malaria lifecycle 
(http://www.dpd.cdc.gov.dpdx) 
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Figure 1.2 General pathogen life cycle 
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Figure 1.3 Steps of SAGE analysis 
(Velculescu, et al., 1995) 
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Figure 1.4 Yeast two-hybrid activation complex 
(http://pustaka.ictsleman.net/biologi/biologi_flash/58_yeasttwohybrid%5B1%5D.swf) 
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Figure 2.1 The protein features
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protein features that DISCOVERY extrapolates from data integration

(Joubert, et al., 2009) 
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Figure 2.2 DISCOVERY's homepage allows four different methods to mine data about malaria 
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Figure 2.3 Summary tab of DISCOVERY’S quick search results 
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Figure 2.4 Orthology tab, containing ORTHOMCL results alligned with T-COFFEE 
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Figure 2.5 Function tab, containing results from INTERPRO SCAN 
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Figure 2.6 Metabolic map results of PFF0940c 

 

$	�� ���"
�����'���"��	
�
����
������.�
����������.��������������

	������	�
�����
����	���
��

($�,<*,.0��($�,<*,.A
������	����������
"��
�����
�	.
��
����"���+0:0�

 
 
 



�
������	�%�������	
�	��&	��'%��&	��
�%�	���
'%�	���
��
�������	
���
��&����������%�������(�

)����	���� ������%���� �

�&�������
��
����%����
����	
�	��&	��'

%��&	��
��
�������	
�%�������	
��

�

*D�
�

�
� ��������� �
� ���� ��
"��
�� ($�,<*,.� �
� ����'�� �"��
�� ���� �	����� ��	
�
���
�
� ����.��
0�

�����= �>����������
�������	���
A
�
���������
4�����������'����.����������	.���	�1��.�������
����


��
� �
� ���� �	��	�� ������ �	�
��� 	�� ���"��� +0:0� � ($�,<*,.A
� �
4���� 
	��
����"��� �
� )0?0)0*��

.��������

��������
�.����
�����"?������
��
���������	����
4����������	

0�

�

Figure 2.7 Metabolic map results of PFD0830w 
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Figure 2.8 Structure tab, containing structural predictions for MODBASE and BLAST vs PDB results 
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Figure 2.9 Protein interactions tab, containing protein-protein interaction information from 

LaCount et al. and DISCOVERY’s own ortholog based predictions 
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Figure 2.10 Ligand interaction tab, containing information from several ligand interaction sources, 

these interactions were expanded by indirectly linking interactions to protein homologs 
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Figure 2.11 Host-pathogen predictions tab, containing DISCOVERY's ortholog based host-pathogen 

protein-protein interaction predictions 
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Figure 2.12 Keyword search results categorized according to species 
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Figure 2.13 The results for finding compounds containing a pentameric ring, these results are 
limited to a maximum of 5 hits from DRUGBANK 
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Figure 2.14 Flow diagram of the core units of TURBOGEARS 
(http://www.swaroopch.com/files/200511/turbogears/howitallfits.jpg) 
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Table 2.1 Overall comparison score of most familiar ortholog prediction methods (Hulsen, et al., 
2006) 
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Figure 2.15 The analysis features used to determine in vivo interactions are listed in the first row, 
the arrows indicate the weight assigned to each of these features and the second row lists the 

methods that were used to calculate the integrated score for each interaction 
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Figure 2.16 An illustration of how similarity is determined between the orthologous proteins of the 
predicted and evidence interactions 
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Figure 2.17 Organelles of an animal eukaryotic cell  
(http://www.uvm.edu/~inquiryb/webquest/fa06/mvogenbe/Animal-Cell.jpg) 
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Figure 2.18 The different stages of 
(http://www.nature.com/nrmicro/journal/v7/n5/images/nrmicro2110
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The different stages of Plasmodium parasitophorous vacuole development
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Table 2.2 Main categories of the EC classification (http://expasy.org/enzyme/) 
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Figure 2.19  A metabolic pathway of carbohydrate metabolism 
(http://media.wiley.com/CurrentProtocols/BI/bi0112/bi0112-fig-0005-1-full.jpg) 
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Figure 2.20 Timeline for the asexual intraerythrocytic development cycle  
(Bozdech, et al., 2003) 
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Figure 2.21 The mains steps followed in predicting host-pathogen protein-protein interactions in 
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Figure 2.22 The ‘interactionsummary’ table consists of a combination of DIP and MINT data taxon 
ids and organism details were gathered from TAXONOMY browser. 
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Figure 2.23 Simplification of interactions where one protein (protein A) interacts with multiple 
other proteins (prtoein B and C) into single unique database records with a basic 1:1 relation of 

proteins rather than 1:many 
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Figure 2.24 The ‘interactors’ table utilizes unique accessions (pid) to gather sequence information 

from UNIPROT Knowledgebase and REFSEQ. 
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Figure 2.26 The OrthoMCL results table contains only a cluster number and a protein accession 
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Figure 2.25 A fasta file is constructed using the combined data from the ‘protein’ table and the 
‘interactors’ table 

 
 
 



�
������	�%�������	
�	��&	��'%��&	��
�%�	���
'%�	���
��
�������	
���
��&����������%�������(�

)����	���� ������%���� �

�&�������
��
����%����
����	
�	��&	��'

%��&	��
��
�������	
�%�������	
��

�

D?�
�

���� �
�������	
� 	�� ���������/�!� ��
"��
� .���� ���� �	
�� �
�� ����	��
� ����� ��	�� ������������

������ �
������= �>� ����
� �	������= �>A�� �	
������	��
���	���
���	���
� �
�������	

���������	

0��

�����3��������
�#"��.����
	.�����3����
��0��

�

��"�� �����	��
.����
���'��
�
�������������
�����������
����������



�
������= �>�����	���	�	����
����	
������	��
��
�������	
���������	

��������������������"
����

����
��� #"���0� � ���
� #"���� �
������
� �� .�	��� 
��� 	�� ����� #"����
� ��	�� '���	"
� �����
� �
� ����

�����= �>� ������
�0� � ���� .�	��� ��	��

� 
���
� �� ��	���
� ��� �
� �
� �
�����	�0� � ���� �	��
�� ��

��	���
��
�(	����� ���������
��
����.	"�������	�����1����������	���
�����)����%��
������������������0��

��� ������	���
� �	�
� �3�
�� �
� ������������ ������� ���� 
��������� ��	���
� ��
�������� ��� �� ����	��
�

8	�
�����
�)� ��	���
� 	�� �� �	
�� 8��� �
������ 	�� ��� �
�@�
�9� ��	���
0� � �� ��
�"

�	
� 	
� ����

��������	
���	��

�.����
	.��	��	.�����������
���	�$��"���+0+:0� �

�

�

Figure 2.27 Methods involved in ortholog based host-pathogen interaction prediction 
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Table 2.3 Weights assigned to each protein characteristic according to relevance for Discovery’s 
host-pathogen protein-protein interaction predictions 
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Equation 2.1 Calculation of similarity of a predicted interaction 
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Equation 2.2 Calculation of interaction sub-cellular score 
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Equation 2.3 Calculation of the surface of the plasmodium protein in a predicted interaction 
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Equation 2.4 Calculation of the total score for each predicted interaction 
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Figure 2.28  A histogram of the scores of all the predicted host-pathogen protein-protein 
interactions 
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Equation 3.1 Bayes Rule 
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Equation 3.2 Bayes Rule factors 
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Equation 3.3 Substitution of Bayes factors into Bayes Rule 
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Figure 3.1 Host-pathogen protein-protein interactions grouped according to biological processes 
(Lee, et al., 2008) 
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Figure 3.3 The mechanism of the pyruvate dehydrogenase complex (PDC), the PDC acts as a 
mediator between glycolysis and the citrate acid cycle 

(http://www.wiley.com/college/boyer/0470003790/animations/pdc/pdc.htm) 
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