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Structure-function analysis of bacterial toxins in tissue destruction to apply
their functional domains to regenerative medicine
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Flesh-eating bacteria produce collagenases to degrade collagen fibrils and
to destruct the host tissue. The enzymes consist of a catalytic domain, PKD domain(s) (PKD), and
collagen-binding domain(s) (CBD). Since PKD enhanced the binding of CBD to insoluble collagen,
PKD-CBD region derived from a collagenase was used to anchor growth factors to collagenous matrix,
e.g. high-density collagen sheet or demineralized bone matrix. These composite materials were
utilized to induce osteogenesis at bone defect sites. 3D-structure of PKD was determined by X-ray
crystallography, which gave an insight into the molecular basis of the collagen anchoring.
Furthermore, dimeric CBD was shown to be an appropriate anchor for a synthetic collagenous matrix.
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Table. Binding affinity of various collagen anchors to a
collagenous peptide, H-Gly-Pro-Arg-Gly-(Pro-Hyp-Gly)i2-NH2.

Collagen anchor  Kp (x 10° M)
CBD 75.2 £ 0.41
PKD-CBD 44.5 + 0.55
CBD2 454 +0.15
CBD1-CBD2 4.46 + 0.45
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