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This study was trying to find out proteomic patterns of venoms from venomous
animals locally found in the Northeastern part of Thailand. Purification, amino acid sequence
determination and characterization of biological activity of main protein components had
been performed, as well. Five venomous species were used. They were giant scorpion
(Heterometrus laoticus), fire ant (Solenopsis geminata), dead hornets (Vespa affinis), great
banded, dead hornet (Vespa tropica) and centipede (Scolopendra sp.)

For giant scorpion (H. laoticus), after analysis by 2D-PAGE, major spots, HL1-HL7,
were cut for peptide mass fingerprint analysis and searched in database. Unfortunately, no
matching to any arthropod proteins was obtained suggesting of no data availability.
Otherwise, spot from 2D-PAGE profiles were contaminated with other proteins. However, after
partial amino acid sequence with LC-MS/MS analysis, HL1 showed similarity to Imperatoxin,
toxin in the venom of emperor scorpion (Pandinus imperator) in Africa. For confirmation,
crude venom was separated again with 2D-PAGE. Total of 17 spots were analyzed with LC-
MS/MS. Enzymes phospholipase and imperatoxin were identified. To purify imperatoxin-like
protein, crude venom was loaded on gel filtration column and cationic column. The protein
has to be further purity checked with 2D-PAGE and LC-MS/MS later. Heteroscorpine-2 (HS-2)
and HS-3, from venom of Heterometrus from the North and South of Thailand, had been
nucleotide sequence determined. After comparing, HS-1, -2 and -3 showed nearly the same
nucleotide sequence whereas amino acid sequences were exactly similar. After HS was
analyzed for 3 dimensional structures, domain composing of amino acid residue number 54
until 89 was clearly shown to be very important for anti-bacterial activity of HS.

For venom of fire ants (S. geminata), spots of crude venom, S1 to S4, after separated
by 2D-PAGE was furthered analyzed for partial amino acid by LC-MS/MS. S1 and S2 were
unidentified whereas S3 and S4 showed high similarity to Sol i 3 and Sol i 2, respectively. Sol i
2 and Sol i 3, are allergens in venom of S. invicta (American imported red fire ant). After N
terminal analysis by Edman degradation, amino acid sequence at amino terminus of Sol gem
2 was identified as (A/D)NEEL(K/A/L)(/V/Q)(I/T/L)RK, similar to Sol i 2. Thus S4 might be Sol
gem 2. For determination of full length of Sol gem 2, RT-PCR had been performed using
primer designed from sequences of Sol i 2 and Sol r 2. PCR product with 345 and 418 bp in
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size were obtained. After nucleotide sequencing and amino acid deducing, Sol gem 2
showed 71-85% similarity to Sol i 2. However, after re_peating, amino acid sequence was 21%
different. Thus, sequence of Sol gem 2 still unclear. However, after Western immunoblotting
analysis of venom separated by 2D-PAGE with anti-S3 antibody, the antibody was able to
détect Sol gem 2 (a 16-kDa protein) suggesting that S3 (a 30-kDa protein) may be a dimer of
Sol gem 2. Anti-S3 antibody was produced in mice. It showed titer between 1:2500 to
1:12500 (by ELISA) or 1:1000 (by Western immunoblotting) with high specificity. The antibody
was able to neutralize toxicity of crude venom by increasing PD,in cricket (Gryllus sp.) about
5 times.

For dead hornets (V. affinis), 7 and 4 major proteins were found in gland extract and
crude venom, respectively, after resolving by SDS-PAGE. There are 20 spots after crude
venom was analyzed by 2D-PAGE. These spots were furthered analyzed for peptide mass
fingerprint by MALDI-TOF. After Mascot analysis, only 1 spot (VA2) was identified with high
similarity to ovalbumin from chicken eggs. Further analysis with LC-MS/MS showed that VA12
was allergen 5. Phospholipase and albumin-like protein are under investigation.

For great banded, dead hornets (V. tropica), 2D-PAGE analysis of crude venom
revealed 21 spots. After LC-MS/MS analysis, they are identified as hyaluronidase,
phospholipase, antigen 5, dipeptidylpeptidase and albumin. More information is under
studied.

For centipede (Scolopendra sp.), they were cold shocked first, and then venom was
collected by electrical shock. SDS-PAGE analysis révealed 10 major bands in crude venom.

About 57 spots were obtained from 2D-PAGE profile. These spots are under investigation by

LC-MS/MS.





