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Abstract

Heteroscorpine-1 (HS-1) is found in crude venom of Thai giant scorpion (Heterometrus laoticus), it
is a cecropin-defensin hybrid peptide of 8.293 kDa with 3 disulfide bonds. This study aims to obtain
large amount of active HS-1in bacterial expression system. pET-32a-HS-1 was constructed by
molecular cloning in bacterial system using fusion of Thioredoxin tag for assisting corrected
disulfide bonds of rHS-1. pET-32a-HS-1 nucleotide sequence was confirmed by DNA sequencing.
Active rHS-1 was then tested for functional activities including bactericidal effect on B. subtilis, S.
aureus , Ps. Aeruginosa, and K. pneumoniae. The result showed marginal inhibition of rHS-1 on S.
subtilis in disc diffusion assay. The more sensitive broth microdilution assay showed inhibition of
rHS-1 on B. subtilis, Ps. Aeruginosa, K. pneumonia but not S. aureus. In this present study,
structure-bactiricidal relationship of chemically synthesized HS-1 N- and C-termini was also
investigated CD displayed more compact structure than DD when placed in membrane-mimicking
environment as observed with limited proteolysis. CD could kill B. subtilis comparable to
gentamycin, giving 55.9 % inihibition. CD also caused more cell wall deformation than DD when
observed with SEM. When determining the mode of action by NPN-uptake assay, calcein leakage
assay, and tryptophan blue shift fluorescence, CD exerted stronger outer membrane penetration
and more permeabilization than DD. In conclusion, we suggest that in HS-1 structure 1) both
domains separately possess antimicrobial activity and 2) CD appears to be stronger determinant
than DD in bacterial killing action. Separable antimicrobial activity reflects the hybrid nature of
scorpine family toxin and its evolutionarily multi-function. Future study should focus on testing
bactericidal activity of HS-1 and its derivatives, CD and DD, on pathogenic microorganisms that
cause diseases in northeastern area of Thailand like Melioidosis or Leptospirosis. Thermodymanics
of HS-1 variants binding on live and model membrane should be investigate to provide basis

underlying mode of action, information obtained might be helpful in designing antimicrobial agents.



