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The short-tailed shrew Blarina brevicauda is one of the rare venomous mammals, and produces venom in its
saliva to catch its prey effectively. We have isolated blarina toxin, a kallikrein-like serine protease, as the first lethal
venom from mammalian origin. However, this venom was not active against their major diets, and we re-examined
the identification of neurotoxic substances from the Blarina shrew saliva. Guided by the paralytic activity against
mealworms, we successfully isolated two new neurotoxic peptides with molecular weights of ~5 kDa, and named
blarina paralytic peptides (BPPs) 1 and 2. The amino acid sequences of BPPs were established by MS/MS analysis
of the digested peptides. BPP1 and 2 had 48 and 53 amino acids with three disulfide bonds. BLAST search showed
that BPPs were similar to synenkephalin, an enkephalin precursor expressed in human brain, and soricidin, isolated
from the same shrew species. Patch-clamp analysis in the whole-cell configuration showed that BPP2 increased the
voltage-gated Ca** channels activity in human neuroblastoma IMR32 cells. This effect was inhibited by m-conotoxin,
a specific inhibitor of N-type calcium channel. We also analyzed the saliva venom of Cuban solenodon (Solenodon

cubanus), another venomous mammal, and a potent protease activity was detected.
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Figure 1. SDS-PAGE analysis of BPPs.
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Figure 2. BPP2 increased the voltage-gated Ca

channels activity in human neuroblastoma IMR32 cells.
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