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Potential effects on the variation of the venom for species 
of the Viperidae  family caused by environmental influences
Robert Sroka *1, Benjamin-F. Hempel 1, Ayse Nalbantsoy 2, Bayram Göcmen 3, Daniel Petras 4,  Mert Karis 3, 
Mehmet Anil Oguz 3 and Roderich D. Süssmuth 1

1Institut für Chemie, Technische Universität Berlin, Strasse des 17. Juni 124, 10623 Berlin, Germany.    3Zoology Section, Department of Biology, Faculty of Science, Ege University, 35100 Bornova, Izmir, Turkey.

2Department of Bioengineering, Faculty of Engineering, Ege University, Bornova, 35100 Izmir, Turkey.    4University of California - San Diego, Skaggs School of Pharmacy, PSB 4231, 9500 Gilman Drive, La Jolla, CA, USA.

INTRODUCTION
The broad geographic distribution of venomous snakes (Viperidae) with their diverse habitats and different environmental conditions make 

vipers ideal for analyzing substantial variation in venom composition and assess potential causes of venom variation[1]. Here we focused on the 

venom composition of three viper species with different habitats. The horned desert viper (Cerastes cerastes)[2] native to the deserts in North 

Africa, in turn the mangrove pit viper (Cryptelytrops purpureomaculatus), which can be found in South/Southeast Asia and the Vipera (pelias) 

darevskii which was found in the north-eastern of Anatolia, Turkey. Therefore differences in the compositions of the venoms could lead to new 

components with positive bioactivity, which may lead into some new pharmacological drugs. The proteome of all venoms was analyzed by intact 

mass profiling as well as bottom-up mass spectrometry and components were identified via de-novo sequencing. Additionally, the cytotoxicity 

of the crude venoms for these species was tested on a panel of cancerous and non-cancerous cell lines by MTT (3- 4,5-dimethylthiazolyl-2)- 

2,5-diphenyltetrazolium bromide).
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Figure 4 : Venom composition of investigated vipers .
The venoms are composed of various compounds listed in the following order of 
the snakes - C. cerastes/ C. purpureomaculatus/ V. darevskii: peptides (11.50%/ 
28.34%/ 36.42%), metalloproteinases (9.41%/ 12.43%/ 27.34%), PLA2’s 
(18.88%/ 22.21%/ 6.68%), C-type lectine`s (1.74%/ 3.98%/ n/a), serine 
proteases (26.64%/ 1.77%/ 10.32%), other (11.61%/ 7.54%/ n/a) and not 
annotated (17.22%/ 18.31%/ 8.10%). Addionally there were found LAAO’s 
(5.42%) in the venom of C. purpureomaculatus and CRISP’s (11.13%) in the 
composition of V. darevskii. 

Figure 1 : Crude venom analysis.  (from top to bottom: C. cerastes, C. purpureomaculatus, V. darevskii)
A) Chromatograms of used venoms.The separation was accomplished by using a semi-preperative HPLC. The linear gradient was set to 5–40% B for 95 min, 
�����±���������I�R�U���������P�L�Q���D�Q�G���I�L�Q�D�O�O�\�����������%���I�R�U���������P�L�Q�����$� �Z�D�W�H�U�����%� �D�F�H�W�R�Q�L�W�U�L�O�H�������3�H�D�N���G�H�W�H�F�W�L�R�Q���Z�D�V���S�H�U�I�R�U�P�H�G���D�W������� �����������Q�P���X�V�L�Q�J���D���G�L�R�G�H���D�U�U�D�\���G�H�W�H�F�W�R�U�����'�$�'�������%����
Crude venom intact mass profiling. Determination of peptide masses. LC-ESI-HR-MS/MS experiments were performed on a LTQ Orbitrap XL mass spectrometer 
(Thermo, Bremen, Germany). 

RESULTS AND DISCUSSION
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Figure 3 : Geographical distribution of the vipers.
The horned desert viper (C. cerastes) prefers the dry and sandy areas of North Africa (red) and is 
occasionaly found around oases. It may be easily recognised by its pair of subocular horns and its 
whole-body impressions from moving sideways. The mangrove viper (C. purpureomaculatus) has 9-11 
supralabialia, the first united with the nasal and has a high variability of its body color. It can be found in 
the mangroves of South Asia (green). The mountainous Vipera darevskii prefers the alpine grasslands in 
the regions of eastern Turkey and Georgia (blue) and has a dark brown to black zigzag pattern along the 
back. (Regions according to the TDWG standard, not precise distribution maps. Photos by: Prof. Bayram 
Göcmen)

Figure 2 : Crude venom analysis.  
(from top to bottom: C. cerastes, 
C. purpureomaculatus, V. darevskii)
SDS-PAGE-gels containing stained protein bands 
from chromatographic fractions. Bands were sepera-
ted from the gel and subjected to in-gel tryptic digesti-
on. The digested fractions were investigated by a LTQ 
Orbitrap XL mass spectrometer (Thermo, Bremen, 
Germany) and identfied via de-novo sequencing. 
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Figure 5 : Crude venom tests on cancer cell lines.
Cytotoxicity tests via MTT assay with crude venom extracts. Viability of cancer* 
and non-cancerous cell lines after crude venom treatment. Human cell lines 
from left to right: neuroblastoma, breast*, cervix*, lung, colon*, kidney, breast*, 
bladder*, glioblastoma. Analysis against different cell lines are still in progress.
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CONCLUSION
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The comparison of the venoms showed the occurence of the main 

protein families, which lead back to the affiliation of the species to the 

same family of venomous snakes. The notably differencies were 

shown in the proportion of these proteins, which could most likely be 

caused by their environment and geographical distribution. In turn 

there exist protein families, which do not appear in other of the 

investigated species. The bioactivity screening showed promising 

activity against human cancer cells and still have to be investigated.

 P
ea

k 2
4

Pe
ak

 2
8 

 

Pe
ak

 2
9 

  

Peptides

Metalloproteinase

PLA2

Serine protease

other

n/a

C-type lectin

n/a

View publication statsView publication stats




