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Rhodovulum sulfidophilum KKMIO1, a marine PNSB is a marine PNSB isolated
from the seawater collected in Kami-Amakusa, Kumamoto, Japan. It has a superior effect as probiotics
for shrimp. R. sulfidophilum KKMIO1 was the first strain of PNSB demonstrated, at the level of gene
expression, that it stimulates the innate immunity of shrimp. Significant upregulations of the
genes of proP0O, SOD2, HPS70, Dph7 (diphthamide biosynthesis 7), and Serpin, a serine protease
inhibitors, were observed in kuruma shrimp (M. japonicus) by the treatment of R. sulfidophilum
KKMIO1. This strain was the first probiotic microorganism proven to promote shrimp growth at the

level of gene expression, and the effective dosage of this strain was much lower compared to other
probiotic microorganisms.
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Enhancement of disease resistance against penaeid acute viraemia and induction of
virus inactivating activity in haemolymph of kuruma shrimp, Penaeus japonicus ,
by oral administration of Pantoea agglomerans lipopolysaccharide (LPS) Fish &
Shellfish Immunology (2000) 10 , 555-558 doi:10.1006/fsim.2000.0268
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