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Supplementary Table S1. Overview of the 6 species included in the study with the proportion, as deduced from literature, of the twelve major toxin families in each venom (as percentage of total 
protein content in each venom). Abbreviations: PLA2, phospholipase A2; SVSP, snake venom serine protease; SVMP, snake venom metalloprotease; LAAO, L-amino acid oxidase; 3FTx, three-
finger toxin; KUN, Kunitz peptides; CRiSP, Cysteine-Rich Secretory Protein; NP, natriuretic peptide; %WV, percentage of venom proteins identified (includes minor components not listed in 
table). 

SPECIES PLA2 SVSP SVMP LAAO 3FTx KUN CTL/SNACLEC DIS CRiSP NP %WV REF 

B. jararaca 3.2 - 20.2 11.7 - 28.6 10.3 - 42.8 5.0 - 10.7   9.4 - 24.4 0.2 - 7.0 1.4 - 8.2 16.4 - 22.6 94.2 - 100 
[1-4] 

C. rhodostoma 4.4 - 13.8 13.6 - 21.3 35.7 - 46.5 7.0 - 11.1   10.2 - 26.3  2.0 - 2.6  96.0 - 100.0 
[4-6] 

E. ocellatus 8.5 - 21.2 1.7 - 15.5 34.8 - 72.4 1.4 - 2.2 0 - 2.2 0 – 1.5 4.0 - 7.0 2.0 - 6.8 0.3 - 2.9  93.5 - 99.6 
[4, 7, 8] 

D. polylepis <0.1  3.2  31.0 - 40.0 39.0 - 61.1    2.9 95.3 
[4, 9, 10] 

N. mossambica 27.1  2.6  69.3      99 
[11] 

N. naja 0.0 -21.4 0 - 0.7 0.9 - 16.2 0 - 11.9 37.4 - 96.9 0 - 4.1 1.6 - 4.7 0 - 2.9 79.8 - 100.0 
[4, 12-15] 



 

 
Supplementary Figure S1. Degradation of gelatin at substrate concentrations of 5 and 2 µg/ml by viper and elapid venoms: Cleavage 
of gelatin (FG) by B. jararaca, C. rhodostoma, E. ocellatus, D. polylepis, N. mossambica and N. naja venoms was monitored over 16 h, at 
37°C at a substrate concentration of 5 µg/ml (A) and 2 µg/ml (B) FG with nine concentrations of viper venom (100 - 0.015 µg/ml) and 
five concentrations of elapid venom (100 - 1.2 µg/ml), compared to negative control (0.0 µg/ml). Each sample was measured in trip-
licate. Error bars show standard deviation. 



 

 
Supplementary Figure S2. Degradation of collagen I at substrate concentrations of 40, 20 and 10 µg/ml by viper and elapid venoms: 
Cleavage of collagen I (FC) by B. jararaca, C. rhodostoma, E. ocellatus, D. polylepis, N. mossambica and N. naja venoms was monitored 
over 16 h, at 37°C, at a substrate concentration of 40 µg/ml (A), 20 µg/ml (B) and 10 µg/ml (C) FC and nine concentrations of viper 



 

venom (100 - 0.015 µg/ml) and five concentrations of elapid venom (100 - 1.2 µg/ml), compared to negative control (0.0 µg/ml). Each 
sample was measured in triplicate. Error bars show standard deviation. 

 
Supplementary Figure S3. Controls for the substrate degradation assays with gelatin and collagen I: Collagenase type IV from Clos-
tridium histolyticum at 1 U/ml was used as the positive control. The negative control contained only buffer and the respective substrate 
at the respective concentration. A: Three gelatin concentrations were tested (2, 5 and 10 µg/ml FG). B: Three collagen I concentrations 
were tested (10, 20 and 40 µg/ml FC). Samples were each measured in triplicate. Error bars show standard deviation. 

 
Supplementary Figure S4. Effects of different acidifiers (TFA, DFA and FA (0.05 to 0.0%)), a solvent (ACN (0 – 50%)) and a buffer 
(PBS (0 - 80%)) on the fluorescent gelatin degradation activity (10 µg/ml FG) of E. ocellatus venom (100 µg/ml): A) Venom was incu-
bated for 30 min at RT in the respective acidifiers at the listed concentrations in mQ.  The assay was performed as described in 
section 1.4. For all three acidifiers the activity drastically decreases at additive concentrations of > 0.001%. Concentrations of ≤ 0.0005% 
did not affect the activity considerably. B) Venom was incubated for 30 min at RT in the respective solvent or buffer at the listed 
concentrations mixed with mQ. The assay was performed as described in section 1.4. Activity starts to decrease considerably at 30% 



 

ACN, while high incubation concentrations (≥40%) of PBS had no considerable effect on venom activity and 80% PBS only let to a 
slight decrease in activity after >10 h of assay runtime. Measurements were performed in triplicate. Error bars show standard devia-
tion. 

 
Supplementary Figure S5. Separation of toxins by RP-HPLC: The venoms of E. ocellatus (A) and N. mossambica (B) were separated 
by RP-HPLC as described in 1.4.3 for the respective venoms with 0.1% TFA as acidifier (blue) or no acidifier (black) on the same mQ 
water - ACN gradient (upper and lower LC-UV chromatograms, respectively). The plotting of the chromatograms begins after the 
injection peak (3 min) and showcases the separation of the eluting toxins utilising the two different solvent compositions. The ab-
sorbance of the chromatograms was measured at 220 nm. 



 

 

Supplementary Figure S6. Graphical overview of the bioassay workflow: The workflow varies, depending on if it is used for crude 
(A) or fractionated venoms (B). A) First, crude venom was serial-diluted in a clear 384 f-bottom well plate in reaction buffer. Positive 
and negative control were added to each plate. The DQ-quenched substrate was then added to the wells, resulting in a desired final 
substrate and venom concentration. The plate was placed into a plate reader and measured over five hours (ex. wavelength: 490 nm; 
em. wavelength: 525 nm; 1 s/well) at 37°C and the fluorescence plotted against time. Each sample was measured in triplicate. B) The 
desired venom was separated by SEC-HPLC and fractionated onto a clear 384 f-bottom well plate. The plate was flash-frozen and 
stored at -20°C. For the fractionated venom bioassay 10 µl of each fraction were transferred to an individual well of a new 384 f-
bottom well plate with assay buffer, followed by addition of the DQ-quenched substrate. Plates were incubated for four hours at 
37°C, then transferred to a plate reader and measured (ex. wavelength: 490 nm; em. wavelength: 525 nm; 37°C; 0.5 s/well). Activity 
was then plotted against the elution time of the respective well. For Proteomics 10 µl of each fraction were again transferred to an 
individual well of a new 384 f-bottom well plate, followed by a tryptic digestion procedure directly in the well plate. Afterwards the 
plate was directly transferred to nanoLC-MS/MS. nanoLC-MS/MS and the analysis of the resulting proteomics data was generated 
and analyzed as described by Slagboom et al. (2023) [16]. Created with BioRender.com.  
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