
C. Approach 
C1. Background: scorpion venom peptides that inhibit Nav1.8 
     The venom secreted by spiders, scorpions and cone snails is a mixture of multiple components with different 
biological functions. Scorpion venom is composed of more than 100 low-molecular-weight peptides (61). AZ bark 
scorpion venom comprises multiple peptides. We used high-performance liquid chromatography (HPLC) to 
fraction bark scorpion venom. Using Matrix-assisted laser desorption/ionization time-of-flight (MALDI-TOF) 
spectrometry we isolated 16 peptides from venom and tested them on a recombinant Nav1.8 cloned from 
scorpion mice DRG (OtNav1.8). Five peptides partially or fully inhibited TTX-R Na+ current recorded from 
OtNav1.8 expressed in ND7/23 cells (Fig. 2). While we determined the atomic mass for each peptide, we did not 
determine the amino acid sequence for the peptides. 

 
 

 
 
 
 
 
 
 
 
 
 

 
C2. Venom to peptide pipeline: In order to produce a consistent supply of peptides with a validated mass and 
primary amino acid structure that can be used to study OtNav1.8 gating, we optimized a high-performance liquid 
chromatography (HPLC) fractionation and mass spectrometry identification protocol. This protocol enables us to 
consistently isolate, identify and screen peptides for inhibitory activity against Nav1.8. Development of the 
pipeline is described below. 
Venom extraction: AZ bark scorpions were collected from the Santa Rita mountains, AZ. Crude venom was 
extracted from venom glands using electrical stimulation as previously described (Rowe et al, 2011, 2013). 
Pooled samples of crude venom were hydrated in liquid chromatography (LC) grade water, centrifuged and 
then filtered to remove insoluble components. Aliquots of the supernatant were lyophilized and stored at -80°C. 
Approximately 500 mg of pure venom protein was prepared for (HPLC) fractionation. 
Optimization of HPLC protocol: Lyophilized venom samples were hydrated in 0.1% Trifluoroacetic acid in LC 
water to a final concentration of 0.0023 g/ml. Aliquots of 200 µl were injected into an InifinityLab Poroshell 120 
Reverse Phase column (Agilent) and fractioned using linear gradients of two solvents (Trifluoroacetic acid, 
Methanol). Fractions were measured at three wavelengths (214 nm, 260 nm, 280 nm) and collected in 
separate vials. Multiple venom samples were used to develop a protocol optimizing separation of venom 
peptides into distinct peaks (Fig. 3). Preliminary work on C. sculpturatus venom showed that the venom 
roughly separates into five regions. Region #4 has the strongest inhibitory effect on OtNav1.8 (Fig. 4). Thus, 
attention was focused on optimizing separate of protein peaks in this region (Fig. 5). Fractions were collected 
from multiple runs and pooled for mass spec analyses to estimate the number and mass of peptides.  
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Figure 2. Effects of 6 isolated peptides on TTX-
resistant Na+ current recorded from OtNav1.8 
channels expressed in ND7/23 cells. Currents were 
elicited by a 50-ms depolarization of +20 mV from a 
holding potential of -80 mV. Five peptides in 
concentrations ranging from 100 to 500 nM either 
partially or fully inhibited OtNav1.8 TTX-resistant Na+ 
current (n = 1-3 cells per peptide). 

Figure 3. HPLC fractionation 
profile of C. sculpturatus 
venom.  A linear gradient HPLC 
protocol was developed to 
optimize separation of venom 
samples into distinct peaks for 
downstream mass 
spectrometry analyses. The 
region within the red rectangle 
corresponds to a region of the 
fractioned venom shown to 
inhibit Nav1.8 activity. 

C. sculpturatus venom fractionation profile

Time (minutes)

Ab
so

rb
an

ce
 (2

14
 n

m
)

Region #4 


