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ABSTRACT

Proteomics is currently introducing science with major goal of making inventory
of all proteins expressed from the genome of a certain organism. In this experiment,
proteomics analysis by a combination of two-dimensional gel electrophoresis (2-DE)
and mass spectrometry in comparison with high performance liquid chromatography
(HPLC) and conventional sodium dodecylsulfate polyacrylamide gel electrophoresis
(SDS-PAGE) and a new lab-on-a-chip technology were used to study snake venoms
from the Elapidae and Viperidae families. From HPLC analysis, snake venoms from
the same species exhibited the same or different chromatograms. Snake venoms from
different species exhibited different chromatograms which demonstrated different
proteins compositions. From SDS-PAGE analysis, venoms from Elapidae family
showed high concentration of proteins which had molecular weight lower than 30 kDa.
The Viperidae snake venoms showed major protein bands in a wider molecular

‘weight range. The result was according to lab-on-a-chip analysis.



Venoms from the same and different species from both families were studied by
wide and narrow range pH in two-dimensional electrophoresis. Venoms in the
Elapidae family had high abundant proteins of low molecular weight with basic
properties grouped together in the lower right region of the 2-DE gels. Venoms in the
Viperidae family demonstrated more different proteins pattern between different
species. Narrow pH range 2-DE revealed more protein spots which was allowed for
better results of protein identification obtained from mass spectrometry. In
multidimensional electrophoresis analysis of snake venoms, two protein peaks from
HPLC of V. russelli siamensis were collected and analyzed by 2-DE. Two-
dimensional electrophoretic gels showed many proteins spots with different pfs and
molecular weights in one peak of protein. Many of the proteins were present as trains
of spots.

About 140 spots were excised from 2-DE gels of eight species. The proteins
were digested with trypsin and analysis by mass spectrometry. The peptides mass data
were matched against theoretical peptide mass in NCBI and SwissProt databases with
limited identification parameters. Many of identified proteins were enzymes. There
were many proteins that bound to nucleic acid, heat shock proteins, protein kinases,
dehydrogenases, protein disulfide isomerases and other proteins.

Lectins were used as a tool for studying glycoprotein in snake venoms. Lectin
binding for glycoprotein screening in snake venoms found that proteins in one snake
venoms could bind to many kinds of lectins. It was found that all venoms used in the
experiment had glycoproteins bound to lectin specifically for sialic acids. Lectin-
Sepharose affinity purifications of glycoproteins were done in N naja kaouthia, O.

hannah and Tr. stejnegeri venoms. The results demonstrated that large amount of
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proteins in snake venoms were glycoproteins. Some of glycoproteins in N naja
kaouthia venom were identified.

Snake venom microarray for future clinical diagnostics was studied. Snake
venom’s antibodies were labeled with fluorescence compounds FITC and Cy dyes.
The antibodies’ specificity and cross reactivity were tested. Since they were
polyclonal antibodies, cross reactivity {o other snake venoms in the same family were
found. It was found that the antibodies could detect snake venom antigen at low
concentration as 10 ng. Conditions for antibodies immobilization and antigen
detection were tested on SuperAmine and SuperAldehyde chips. In this experiment
glutaraldehyde was a good immobilizing agent for antibody immobilization on chips
surface. In addition, proteins which had potential as protein markers for producing
snake venoms microarray, in specific snake venoms, were identified.

Phosphodiesterase from V. russelli siamensis venom were selected for
purification. The enzyme was glycoprotein and was purified by Con A- Sepharose
affinity purification and ion exchange chromatography. The enzyme has molecular
weight about 125 kDa. It had maximal activity at 60°C and was active at pH range 7-
10. Various compounds such as DTT, Cysteine, AMP, PMSF and EDTA inhibifed the
€nzyme’s activity. Metal ions were important for the enzyme’s activity so it was

metalloenzyme. The enzyme had K, of 1.2 mM and Vinax of 12.5 U/ml/min.
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