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Scn10a promoter studies: 
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• Abnormal expression 

of ion channels 

contributes to human 

disease 

– E.g. NaV1.3  

– E.g. NaV1.8  

• Tissue-selective 

targeting of ion 

channels 
E17 

DRG 

Adult 

DRG 

Adult 

DRG (axotomy) 



Why study promoters of ion channels? 

• Abnormal expression 

of ion channels 

contributes to human 

disease 

– E.g. NaV1.3  

– E.g. NaV1.8  

• Tissue-selective 

targeting of ion 

channels 



Our approach: Scn10a promoter 
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Highlights of Scn10a promoter studies 

I.  Scn10a promoter constructs 

 Identification of putative Scn10a promoter 

II.  Scn10a-EGFP transgenic mouse 

 Validation of mouse model 

 Growth factor regulation of expression  

 Cell lineage-dependent regulation of expression 

 Novel NaV1.8 expression in CNS 



I. Scn10a promoter constructs 

 Identification of putative Scn10a promoter 

3.7 kb 

1.6 kb 

TSS +1 

DRG 

neuron 

SCG 

neuron 

HeLa 

cells 



II. Scn10a-EGFP transgenic mouse 

C57BL/6N-Tg(Scn10a-EGFP)ALmp/J 

Stock #025400 

DRG Spinal cord Footpad skin 



II. Scn10a-EGFP transgenic mouse 

 80% NaV1.8-IR+ve cells are EGFP+ve 

 70% EGFP+ve cells are NaV1.8-IR+ve 

EGFP NaV1.8-IR Phase 



II. Scn10a-EGFP transgenic mouse 

 A 3.7 kb fragment of the Scn10a promoter 

recapitulates most NaV1.8 expression in vivo. 



Regulation of NaV1.8 expression 

 Growth factors maintain 

NaV1.8 expression 
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Regulation of NaV1.8 expression 

 Placodal-derived sensory neurons utilize 

additional promoter elements to regulate 

NaV1.8 expression  



Novel NaV1.8 expression in the CNS 

Hypothalamus: 

 Functional NaV1.8 protein expressed in the 

CNS 



Conclusions 

 A 3.7 kb promoter fragment of the mouse 

Scn10a gene directs expression in 

sensory neurons of neural crest descent.  

 Transgenic Scn10a-EGFP mouse a useful 

tool to study regulation of NaV1.8 

expression.  

– Real-time changes in NaV1.8 expression 

– Novel expression of NaV1.8 



Targeting ion channels to treat pain? 
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Other placodal-derived ganglia 



NaV1.8 in CNS tissues 



Ectopic expression in Scn10a-EGFP mouse 



Analysis program for ICC experiments 

cell diameter, area 
GFP intensity 
RFP intensity 
coordinates (location) 



Controls for ICC experiments 

No primary Ab GFP 1° Ab 



Characterization of EGFP+ve DRG neurons 


