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All animals including insects and crayfish show defense against disease causing 
microbial elements (e.g. bacteria, fungi). Prophenoloxidase (PO) is an enzyme present 
on the surface of blood cells of insects and crayfish-related species. The inactive form 
of PO is proPO, which gets activated by series of enzymatic reactions to become 
active PO. This active form of the enzyme can form toxic compounds such as melanin, 
a black pigment compound which can kill bacterial and fungal organisms with the 
help of substrates such as tyramine, tyrosine, L-dopa and dopamine. 
 
In this study the importance of active PO in invertebrates especially in crayfish in the 
defense against Aphanomyces astaci (crayfish plague) and some bacterial strains have 
been investigated. The active form of PO (isolated from the fresh water crayfish 
Pacifastacus leniusculus) is able to kill microbes in vitro by the formation of quinones 
and melanin if provided with substrates such as L-dopa, dopamine, tyramine or 
tyrosine. The melanin formation pathway is activated by the recognition of pathogen 
associated molecular patterns (PAMPs) on the microbial surface by pattern 
recognition receptors (PRRs) of the host. Interaction between PAMPs-PRRs triggers 
the inactive proPO into active PO through the serine proteinase cascade. 
 
In my research project I have studied the antimicrobial activity of active PO from 
crayfish against E.coli, B. cerens, P. aeruginosa, A. hydrophylla, S. aereus and 
Aphanomyces astaci. I have added active PO and substrate to fresh bacterial culture, 
incubated for 1hr, spread on agar plates and counted colony forming units (CFUs). 
For Escherichia coli, Bacillus cerens, growth was strongly affected, where as 
Aeromonas hydrophila, Staphylococcus aereus and Pseudomonas aeruginosa were 
only slightly affected. Under the experimental conditions 60-90% of the A.astaci 
spore germination was prevented by the active PO with dopamine as substrate. I used 
phenylthiourea (PTU) as PO inhibitor in this experiment. 
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