
Progress isolating Centruroides sculpturatus venom peptides that inhibit Onychomys torridus Nav1.8 
C1. Background: scorpion venom peptides that inhibit Nav1.8 
Section C1 showed the effects of six peptides previously isolated from C. sculpturatus venom on OtNav1.8 
(see Fig. 1 below, modified from Fig. 2 in C1). Five peptides inhibited OtNav1.8 to varying degrees, one 
peptide (mass = 6663 Daltons) inhibited the majority of TTX-R current. At that time, the mass for each of these 
peptides was determined, but not the amino acid sequence. Using a data mining approach, we identified a 
peptide (KUN-4) from the C. sculpturatus venom transcriptome (provided by Darin Rokyta, FSU) that has a 
mass of 6661 Da. We are cloning the gene for this peptide (GeneArt, Thermo Fisher) into a vector for protein 
expression (Oklahoma, Protein Production Core). The peptide will be tested for inhibition of OtNav1.8. 

 
 
 
 
 
 
 
 
 
 
 
 

C2. Venom to peptide pipeline: Optimization of HPLC protocol to isolate individual peptides 
Section C2 included a venom fractionation profile highlighting region #4 that inhibited most of the TTX-R 
current in OtNav1.8 (see Fig. 2 below, modified from Fig. 3 section C2). See also Fig. 4 from C2 for inhibitory 
effects of Region #4 on OtNav1.8. To isolate specific peptides that inhibit OtNav1.8, we used ion exchange 
chromatography (IEC) to separate Region #4 into individual peptides. Mass spectroscopy and the venom 
transcriptome were used to identify peptide sequences. Na+ channel beta (bNaTx) toxins were most abundant.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Aim 3. Computational Modeling of OtNav1.8 

 
 
 
 
 
 
 
 

C. sculpturatus venom fractionation profile
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control Fig. 1. Left panel: effects of six peptides from C. sculpturatus venom 
on OtNav1.8 activity (modified from Fig. 2, Research Strategy C1). 
Peptide 6663 Da inhibited the majority of OtNav1.8 TTX-R current. 
Top panel: Amino acid sequence for KUN-4, a peptide identified from 
the C. sculpturatus venom transcriptome that matches the atomic 
mass of peptide 6663 Da previously shown to inhibit OtNav1.8. The 
cysteines characteristic of scorpion peptide toxins are highlighted. 

KUN-4 Mass = 6661 Daltons (Da) 
EDVDCTLPPDSGLCLALFIRYYYPKTGKCEGFSYGGCGGNSNSFKSERECCKACGDDGCLK 

Fig. 3. A. Space-filled model of Nav1.4 from the muscle 
of O. torridus. B., C. ribbon models of Domains I and III 
S5-S6 loops (respectively) with amino acid changes 
between O. torridus and human Nav1.4 that impart 
toxin resistance to Nav1.4 (Rowe & Yarov-Yarovoy, in 
prep). While our research design proposes to model O. 
torridus Nav1.8, our Nav1.4 model demonstrates our 
ability to collaborate on computational models of 
voltage-gated Na+ channel atomic structure. 

 
 

Fraction Identified peptides (most abundant) 
 

bNaTx-2, bNaTx-15, bNaTx-16, bNaTx-17, bNaTx-21 
 

NaTx-1, NaTx-6, bNaTx-12, bNaTx-23, bNaTx-25 
 

NaTx-7, NaTx-8, bNaTx-6, bNaTx-9, LAP-4 
 

VP-13, VP-16, bNaTx-22 

 

Fig. 2. Left panel: venom fractionation profile 
highlighting Region #4. Peaks enclosed in red 
triangle inhibited the majority of TTX-R current 
in OtNav1.8. Bottom left panel: IEC separated 
Region #4 into individual peptides that can be 
collected and screened for inhibitory activity 
against OtNav1.8. Bottom right panel: Mass 
spectroscopy and the venom transcriptome 
were used to identify peptide sequence from 
from IEC fractions in Region #4 (see section 
C2 “Hybrid Mass Spec” for methods).  
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