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Supplementary Figure S1: TMA quantification from 45 individuals showing NaV1.7 expression in each 
tissue core with mean expression and standard error of the mean (SEM) of each subject on TMA slides, 
some individuals provided both primary and metastatic tissue cores. 
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Supplementary Figure S2:  Correlations plot between %NaV1.7 expression and patient disease status (0 = 
normal thyroid, 1 = primary and 2 = metastases). There was a positive correlation between %NaV1.7 
expression and patient disease status (normal thyroid, primary and metastatic) with linear regression 
equation; Y = 8.198X + 39.89 and R2 = 0.04518 

Supplementary Table S1:  Point-biserial correlation between %NaV1.7 expression and patient disease 
status (normal thyroid, primary, and metastases).  

Point-biserial correlation was run to determine the relationship between percent NaV1.7 expression and 
patient disease status (normal thyroid, primary, and metastases). There was a positive correlation between 
percent NaV1.7 expression and patient disease status which was statistically significant*, p = 0.014, rpb = 
0.213, N (No. of cores) = 133 with 95% confidential interval = 95% CI [0.044, 0.369]. 
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S5 
 

 
 

 
 
 

 

Figure S3: Stronger block of NaV1.7 channel outward currents by SV188.  Representative families of 
NaV1.7 sodium currents obtained before (Control), during and after (Recovery) exposure to 5 µM of SV188 
(left panels) or 25 nM TTX (right panels). Currents were recorded in response to 16-ms depolarizing pulses 
from −60 to +80 mV in 10-mV steps applied every 5 s from a HP of −120 mV. Note that in the presence of 
SV188 outward currents are strongly blocked, in comparison with those recorded in the presence of TTX.  
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Copies of 1H NMR and 13C NMR spectra 
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3-(Piperidin-1-yl)propan-1-amine (5)  
1H-NMR (CDCl3, 400 MHz) 
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4,4-Diphenyl-N-[3-(piperidin-1-yl)propyl]butanamide (6)  

1H-NMR (CDCl3, 400 MHz) 
 

 
 

4,4-Diphenyl-N-[3-(piperidin-1-yl)propyl]butanamide (6)  
13C-NMR (CDCl3, 400 MHz)  
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4,4-Diphenylbutyl[3-(piperidin-1-yl)propyl]amine hydrochloride (SV188) 
1H-NMR (DMSO-d6, 400 MHz) 

  
 
 

(4,4-Diphenylbutyl)[3-(piperidin-1-yl)propyl]amine hydrochloride (SV188) 
13C-NMR (DMSO-d6, 400 MHz) 
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4,4-Diphenyl-N-(3-phenylpropyl)butanamide (8) 
 1H-NMR (CDCl3, 400 MHz) 

 

  
 
 

4,4-Diphenyl-N-(3-phenylpropyl)butanamide (8) 
 13C-NMR (CDCl3, 400 MHz)  
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4,4-Diphenylbutyl(3-phenylpropyl)amine hydrochloride (WJB-133) 
 1H-NMR (CDCl3, 400 MHz) 

 

 
 

4,4-Diphenylbutyl(3-phenylpropyl)amine hydrochloride (WJB-133) 
 13C-NMR (CDCl3, 400 MHz) 
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4-(4-Fluorophenyl)butyl][3-(piperidin-1-yl)propyl amine hydrochloride (compound 4) 
1H-NMR (DMSO-d6, 400 MHz) 

 

4-(4-Fluorophenyl)butyl][3-(piperidin-1-yl)propyl amine hydrochloride (compound 4) 
 13C-NMR (DMSO-d6, 400 MHz)  
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HPLC traces 

 

 

 
Figure S4: HPLC analysis of (4,4-diphenylbutyl)[3-(piperidin-1-yl)propyl]amine hydrochloride (SV188) 
using Kinetex 5 µm C18 100 Å, LC Column 150 x 4.6 mm, [SV188] = 3 mM, 20 µL injection, solvent: mobile 
phase buffer, Conditions: 60% MeCN/40% H2O/0.1% Formic acid (isocratic), HPLC method 0-10 min, 

Compound Peak  
Retention Time  

(min) 
 Height  

(AU) 
Area  

(AU*sec) 
Area% 

SV188 
1 2.569 421710 2929025 97.897 
2 8.008 2859 62921 2.103 

SV188 hydrochloride 

Buffer 60:40, MeCN, H2O, 0.1% Formic acid 

N
H

N
HCl
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Signals were analyzed using a 254 nm UV detector. A chromatogram of Mobile Phase Buffer (20 µL) was 
obtained for comparison. 
 
 
 

 

 
 
Figure S5: HPLC analysis of (4,4-Diphenylbutyl)(3-phenylpropyl)amine hydrochloride (WJB-133) using 
Kinetex 5 µm C18 100 Å, LC Column 150 x 4.6 mm, [WJB-133] = 3 mM, 20 µL injection, solvent: mobile 
phase buffer, Conditions: 60% MeCN/40% H2O/0.1% Formic acid (isocratic), HPLC method 0-10 min, 
Signals were analyzed using a 254 nm UV detector. A chromatogram of Mobile Phase Buffer (20 µL) was 
obtained for comparison. 
 
 
 
 
 
 
 
 
 
 
 

Compound Peak  
Retention Time  

(min) 
 Height  

(AU) 
Area  

(AU*sec) 
Area% 

WJB-133 
1 2.669 2803 28164 0.8345 
2 3.241 119527 3346628 99.1655 

WJB-133 hydrochloride 
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Figure S6: HPLC analysis of 4-(4-fluorophenyl)butyl][3-(piperidin-1-yl)propyl amine hydrochloride 
(compound 4) using Kinetex 5 µm C18 100 Å, LC Column 150 x 4.6 mm, [compound 4] = 3 mM, 20 µL 
injection, solvent: mobile phase buffer, Conditions: 60% MeCN/40% H2O/0.1% Formic acid (isocratic), 
HPLC method 0-10 min, Signals were analyzed using a 254 nm UV detector. A chromatogram of Mobile 
Phase Buffer (20 µL) was obtained for comparison. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Compound Peak  
Retention Time  

(min) 
 Height  

(AU) 
Area  

(AU*sec) 
Area% 

Compound 4  
1 2.531 533682 4203875 99.7724 
2 4.549 838 9591 0.2276 

Compound 4 hydrochloride 
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Original images supporting all blot and gel results. 
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Figure S7: Original images and signal densities of the blots in Figure 3A of the manuscript. NaV1.7 was 
detected in human MTC cell lines, MZ-CRC-1 and TT, transgenic MTC mouse cell lines compared to 
normal human thyroid cell lines, Nthyori and Htori-3, which showed no detectable expression of NaV1.7.  
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Figure S8: Original images and signal densities of the blots in of Figure 3B of the manuscript.  Four 
out of six MTC patient tissues showed the expression of NaV1.7 while it was not detected in normal 
thyroid tissue.  
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Figure S9: Original images and signal densities of the blots in Figure 3C of the manuscript. A 
comparison of SSTR2 expression (neuroendocrine cancer biomarker) with NaV1.7 expression in normal 
tissues and MTC patient tissues. SSTR2 expression exhibited matched trends with Nav1.7 expression in 
three out of four MTC patient tissues that had NaV1.7 expression. 
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