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The outback of Turkey offers us the rare venomous viper species Vipera anatolica, Vipera darevskii and Montivipera bulgardaghica from which the 
first two are cataloged in the “IUCN Red List of Threatened Species” as endangered. The current study is focused on the proteomic characterization 
of their venom composition, using not only a bottom-up approach via RP-HPLC, SDS-PAGE, tryptic digest and finally a de novo sequencing of CID-
MS/MS data, but also a top-down proteomic approach from native and chemically reduced venoms. The mixture of peptides and proteins of vari-
ous families, of which we identified several protease inhibitors, disintegrins, PLA2s, C-type lectins, SVSPs and SVMPs, makes envenoming by these 
vipers a serious health issue, which requires treatment with a specific antivenom. Resolving the venom proteome will provide useful information 
on unique toxin compositions of these unexplored species and will help in the design of future polyvalent antivenoms. On the other hand, some 
venom compounds show promising pharmacological effects against various cancer cell lines, and thus might act as a new template for drug-design.

In this poster we show the latest results of our profiling and bioactivity screening studies as well as the technological progress, pushing the limits 
of our venomic workflow. Future combination of orthogonal approaches such as top-down paired with bottom-up proteomics will hereby provide 
a more detailed look into a locus resolved composition of snake venoms.

Aditional top the usual bottom up approach, consisting of a separation of the compounds via RP/HPLC followed by an in gel digestion of SDS-PAGE 
(Figure 2) and solving the protein sequence through LC-MS/MS, a new top down approach was performed to identify the peptides and proteins. 
This method consists of injecting the crude venom directly into HPLC system coupled on an LTQ Orbitrap XL mass spectrometer. The resulting raw 
data of the LC-ESI-HR-MS/MS experiments where then analyzed using modern bioinformatic tools, such as the deconvolution algorithm of Xcalibur. 
The resulting de novo fragments where matched against a Viperidae database (Figure 3).
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Figure 1.  Geographical distribution of Vipera anatolica (I), Montivipera 
Bulgardaghica (II) and Vipera darevskii (III)
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Figure 3. Representative mass spectra of Vipera anatolica venom. C shows the Total Ion Chromatogram (TIC). D shows the MS/MS spectra of  the peptide with the 
retention time of 55.64. E shows a deconvoluted and de novo solved spectra of a Basic phospholipase (PLA2).
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Figure 2. A Representative LC-MS profile and coomassie stained SDS-gels of Vipera anatolica venom. B Semi-quantitative venom composition of Vipera anatolica.  

Cytotoxicity assays of crude venom against the following cell lines: CACO-2, human colon carcinoma epithelial cells; MCF-7, human breast adenocar-
cinoma epithelial cells; U87MG, human glioblastoma-astrocytoma epithelial-like cells; PC3, human prostate epithelial cells; HeLa, human cervical 
epithelial carcinoma cells; MPanc-96, human pancreatic fibroblast cells; A549, human lung epithelial cells; HEK293, human embryonic epithelial 
kidney cell; Vero, African green monkey fibroblast-like kidney cells were performed. Cytotoxic activity was observed for all three Vipers. The only 
active fraction (Peak 11), containing a dimeric disintegrin, showed a significant cytotoxic effect on glioblastoma cells with an IC50 value of 0.51±0.04 
µg/ml (Figure4).

Figure 4. F Viability of cancer and non-cancerous cell lines after crude venom treatment (V. anatolica) for 48 h. Cell viability was determined by MTT assay, control was exposed to 
vehicle only which was taken as 100 % viability. CACO-2, human colon carcinoma epithelial cells; MCF-7, human breast denocarcinoma epithelial cells; U87MG, human 
glioblastoma-astrocytoma epithelial-like cells; PC3, human prostate epithelial cells; HeLa, human cervical epithelial carcinoma cells; MPanc-96, human pancreatic fibroblast cells; A549, 
human lung epithelial cells; HEK293, human embryonic epithelial kidney cell; Vero, African green monkey fibroblast-like kidney cells. G Effect of the isolated disintegrin on U87MG 
cells. Cells were treated with fractionated venom (fraction 11) for 48 h at 37°C. 1: untreated, 2: treated with peak 11 2 µg/ml, 3: treated with parthenolide, 1.25 µg/ml. 
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Figure 5. Representative RP-HPLC profile and coomassie stained SDS-gels of Montivi-
pera bulgardahica,   Cytotoxic activity of crude venom against various cancer cellines 
and Montivipera bulgardahica in its natural habitat (picture taken ba Bayram Göçmen)    
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Figure 6. Representative RP-HPLC profile and coomassie stained SDS-gels of Vipera 
darevskii,   Cytotoxic activity of crude venom against various cancer cellines and 
Vipera darevsii in its natural habitat (picture taken ba Bayram Göçmen)    
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