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•Aeromonas	 hydrophila	 is	 a	 Gram	 negative	 mesophilic	 species	
ubiquitous	 in	 aquatic	 environments	 that	 causes	 infections	 in	 multiple	
host	species,	including	fish.

•The	 U.S.	 channel	 catfish	 industry	 has	 been	 affected	 by	 virulent	 A.	
hydrophila	 (vAh)	 since	 2009	 and	 caused	 extensive	 mortalities	 and	
economic	losses	to	the	channel	catfish	industry	in	the	United	States.	

•We	 sequenced	 the	 complete	 genome	 of	 an	 A.	 hydrophila	 strain	
C16-13425	that	was	isolated	from	an	outbreak	of	Aeromonas	septicemia	
in	catfish	from	a	commercial	production	pond	in	Mississippi.	

•Many	proteins	(1082	out	of	4879)	from	its	genomes	are	not	assigned	a	
role.	

•These	 unknown	 proteins	 are	 called	 hypothetical	 proteins	 and	 they	
remain	 to	 be	 elucidated	 so	 that	 their	 function	 and	 potential	 biological	
roles	could	be	identified	and	assigned.

•We	filtered	the	HPs	through	a	pipeline	similar	to	the	one	in	(1).	

•Pfam	(2)	and	CATH	databases	(3)	are	used	to	retain	hypothetical	proteins	
at	consensus.	

•83	sequences	were	in	common.	These	sequences	are	submitted	to	Blast	
(4),	 DEG	 (5),	 and	 PSORTdb	 (6)	 databases	 to	 obtain	 information	 about	
homolog	sequences,	essential	genes,	and	subcellular	localization.	

•Results	 from	 these	 databases	 are	 summarized	 as	 a	 single	 table.	 Top	 5	
entries	of	the	table	are	shown	in	Table	1.	
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Table 1: Merged information from three databases

•The	table	columns	are	features	employed	to	construct	a	weighted	
similarity	network	of	relationships	between	hypothetical	proteins.	


• Normalized	Gower	distance	is	computed	using	cluster	package	in	
R.	The	distance	matrix	is	converted	to	a	similarity	matrix	using	the	

relationship	𝑠𝑖𝑗	=	1	−	𝑑𝑖𝑗.

network construction and 

analysis

•Similarity	scores	are	applied	the	threshold	of	0.85	to	construct	a	
network	with	strong	or	the	most	similar	relationships.	

•A	 community	 structure	 finding	 algorithm	 is	 applied	 and	 three	
distinct	clusters	are	formed.

•String	 database	 reports	 connection	 between	
hypothetical	 protein	 SeqID2	 (from	 green	 cluster),	
SeqID3	 (from	 blue	 cluster),	 SeqID4	 (from	 red	
cluster)	and	 the	protein	AHV34012.1	 identified	as	
RTX	toxin	from	Aeromonas	hydrophila	YL17.	

•Connections	are	circled	in	Figure	2.

results and conclusion

Figure 1: HP clusters with distinct colors

•These	clusters	of	hypothetical	proteins	are	 to	
be	investigated	further.	

•Figure	 1	 illustrates	 the	 clusters	with	 different	
colors	 and	 the	 size	 of	 the	 nodes	 are	
proportional	 to	 the	 centrality	 (degree)	 of	 the	
nodes.

•In	 conclusion,	 this	 research	 aims	 to	 reveal	
hypothetical	 proteins	 which	 interact	 closely	
making	 use	 of	 the	 available	 information	 in	 an	
efficient	way.	

•Network	 representation	 and	 analysis	 provides	
distinctive	results	about	potential	toxin	proteins	to	
investigate	further.

Figure 2: HP and RTX toxin relations
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