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Introduction
•Prohormone convertases (PCs) are enzymes that cleave the 
prohormone precursors to produce neuropeptides.
•Neuropeptides play an important role in learning, behavior, 
memory, and perception of stimuli and directly affect neural 
transmission and nerve activity. Therefore, PCs are critical for 
the health and well being of organisms. 
•Seven subfamilies of PCs have been identified: PC1/PC3, PC2, 
PC4, PACE4, PC5, Furin, and PC7.  The subfamilies may be active 
in different conditions (e.g. pH level) and organs (e.g. PC7 can be 
found in the liver, brain and gastrointestinal tract).
•The study of neuropeptides is challenging because of the 
complexity of the cleavage process and neuropeptide activity.
•Our objective was to study the PC subfamilies and their 
relationship using genomic and proteomic sequences and 
bioinformatics tools. 

Hypotheses
•The degree of conservation of the PC sequences varies with 
organism, phyla and subfamily.
•The detection of the specific amino acid positions or sequence 
regions that differ among species can help to explain major and 
minor differences in PC and neuropeptide activity among species.
•The conservation of PC sequences among species can help 
discover and annotate this family of proteins in in-progress or 
unavailable genomes sequencing projects.

Results

Conclusions
•All PC sequences are well conserved within cla   
species. 

•The differences between sequences from differ   
vary with PC subfamily. 

•The homology between honey bee, fruit fly and   
beetle PC sequences was high. 

•The alignment of PC sequences from well stud   
allows to enhance the annotation of genomes b  
sequenced and can help uncover PC genes in th   
of species not yet sequenced.

Objectives and activities
•The diagram bellow describes the activities and 
bioinformatic resources (databases and programs) used at 
each stage of the study.  We used the Biology  Workbench 
(workbench.sdsc.edu) for all sequence searches and 
alignments with the exception of the red flour beetle 
Tribolium castaneum. The discovery of PCs in this non-
sequenced beetle genome was based on the (NCBI 
(www.ncbi.nlm.nih.org) Expressed Sequence Tagged (EST) 
database and BLAST.

Figure 1. List of species by PC subfamily
Figure 6. BLAST alignment of honey bee (que    
flour beetle (sbjct) PC1/3 sequences

Figure 4. Furin tree

Figure 2. Partial alignment of Furin sequences

Figure 3. Partial alignment of PC1

Figure 5. PC1 tree
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Figure7. BLAST alignment of fruit fly (query)   
flour beetle (Sbjct) Furin sequences

Human Mouse Rat Cow Pig Fish Frog Chicken Dog Chimp
Fruit 
Fly Bee

PC1/3 Yes Yes Yes Yes Yes Yes Yes No Yes Yes No Yes
PC2 Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes
PC4 Yes Yes Yes Yes No No Yes No Yes No No No

PACE4 Yes Partial Yes No No No Yes No Yes No No No
PC5 Yes Yes Yes Yes No No Yes Yes Yes Yes No No
PC7 Yes Yes Yes No No No No No No Yes No No

Furin Yes Yes Yes Yes No No Yes Yes Yes Partial Yes Yes
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