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BSL 
Level 1 
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not required 
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Storage 
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M. info@inscreenex.com 

T. +49 531 6181 5080 

 

 

→ Ordering 
M. orders@inscreenex.com 

 

 

→ Licensing 
M. licensing@inscreenex.com 

→ Intended Use and Licensing 
This product is intended for in vitro laboratory research use only. It is not 

intended for any animal or human therapeutic or diagnostic use. 
 

If you have purchased this cell line for academic, non-profit research, the use of this cell line is 

governed by the inscreenex Limited Research Use License (LRUL). Please refer to the LRUL for the 
full terms and conditions, and relevant use limitations. If you have purchased this cell line for 

commercial, for-profit research, the use of this cell line is governed by the inscreenex Limited 

Commercial Use License (LCUL). Please refer to the LCUL for the full terms and conditions, and 
relevant use limitations. If you wish to use the cell line for commercial purposes that fall outside the 
permitted use in the LCUL please contact licensing@inscreenex.com.  

https://www.inscreenex.de/wp-content/uploads/2024/04/LRUL-not-for-profit-inscreenex-cells.pdf
https://www.inscreenex.de/wp-content/uploads/2024/04/LCUL-for-profit-inscreenex-cells.pdf
mailto:licensing@inscreenex.com?subject=Licensing%20Request
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→ Background Information 
CHO-Nav1.8/β1 is a CHO cell line expressing full length human Nav1.8 (voltage-gated 

sodium channel 1.8) together with its beta subunit 1 (SCN1B). 
 

Catalog number: INS-SF-1003 

Target: human Nav1.8 plus beta subunit 1 

Target aliases: SCN10A, PN3, HPN3, SNS 

Peak current amplitude: 0.87±0.43nA at low passage; 0.63±0.41nA at high passage 

Biosafety level (BSL): Level 1 

Cell background: CHO (Cricetulus griseus; Chinese hamster) 

Growth properties: adherent, can be transferred into suspension 

Target Background 
Nav1.8 (SCN10A) is a voltage-gated sodium channel predominantly expressed in peripheral sensory 
neurons, playing a crucial role in nociception and pain signaling. Its selective expression and 
involvement in generating and propagating action potentials in nociceptors make it a validated 
therapeutic target for chronic pain conditions, including neuropathic and inflammatory pain. 
Dysfunctional Nav1.8 activity is implicated in multiple pain-associated disorders, underscoring its 
significance in pharmaceutical research. Notably, Nav1.8-specific inhibitors, such as suzetrigine (VX-
548) developed by Vertex, have shown clinical promise in providing analgesia with improved 
tolerability profiles. Recombinant Nav1.8-expressing CHO cell lines facilitate the high-throughput 
screening and identification of selective modulators, accelerating drug discovery and optimization 
processes aimed at treating pain-related diseases. 
 

Note 

All target sequences undergo codon optimization and other sequence 

modifications on DNA level to improve recombinant expression and the 

nucleotide sequence of the recombinant protein therefore differs 

from database reference sequences. For details refer to section 

Target Sequence on page 10. 

Cell Line Generation 
This cell line was generated using our inscreenex landing pad cell lines. These cells contain a 

recombination site and a selectable marker at a pre-validated genomic locus. Using a matching 
recombinase and specifically designed expression setups, a single copy of the DNA payload, i.e. the 
target, is then specifically inserted into that locus, allowing for reproducible integration at well-
defined sites in the genome. This significantly reduces the effort and timelines to isolate a stable 
clonal population. Expression of the target was then analyzed using flow cytometry and target-
specific antibodies. 
  



 

CHO-Nav1.8/β1 

Product Sheet Rev. 1 (5-25)  Page 4 of 12 

→ Morphology 
adherent; epithelial-like; grows in monolayer 
 

Low confluency  High confluency 

  

→ Cell Characterization 
Cells were characterized by Metrion Biosciences Ltd (Cambridge, UK). 

Methods and Protocols 
All experiments were performed by Metrion Biosciences Ltd using the whole-cell patch-clamp technique 

on different platforms: 

- Manual patch clamp 
- QPatch 48 automated electrophysiology platform (Sophion Bioscience) 
- Qube 384 high throughput automated patch clamp system (Sophion Bioscience) 

The extracellular solution contained 140mM NaCl, 5mM KCl, 5mM HEPES, 1.2mM MgCl2, 1mM CaCl2 
for manual patch (3mM for automated patch) and 11.1mM Glucose; and was set to pH 7.4. The 
intracellular solution contained 15mM NaCl, 120mM CsF, 10mM HEPES and 10mM EGTA; and was 
set to pH 7.2. 

Recordings were performed in the presence of TTX at the concentrations indicated in the figure 
legends to isolate TTX-resistant sodium currents. 

Voltage protocols for each assay can be found in the characterization sections. 

	  

https://metrionbiosciences.com/
https://metrionbiosciences.com/
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Patch-clamp success rates 
 

Status Cell attached GΩ Seal Whole cell Recording 

Success rate 94% 94% 88% 86% 

Biophysical characterization 

Manual patch clamp 

Single hole-recordings were performed in voltage steps from -100mV to +15mV in +5mV increments 
from a holding potential of -80mV. 
 

Half-maximal activation V0.5: -14.7±2.9mV (N=5) 

Half-maximal inactivation V0.5: -40.5±2.9mV (N=4) 

Current traces Activation curve Inactivation curve 

 
  

 

Automated patch clamp 

Single-hole recordings were performed in the presence of 1µM TTX on the QPatch platform 
(Sophion Biosciences). 
 

Average peak current amplitude: -0.87±0.43nA (at Passage 8); -0.63 ± 0.41nA (at Passage 34) 

Half-maximal activation V0.5: -11.3mV±0.8mV (N=3) 

Half-maximal inactivation V0.5: -49.4±2.3mV (N=5) 

Current trace Activation curve Inactivation curve 
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Pharmacological characterization 
Potency of human Nav1.8 inhibition was tested using the blockers VX-150 (pro-drug) and 
PF04531083, on the QPatch and Qube platforms (Sophion Biosciences). 
 

Compound 
Resting state IC50 Inactivated state IC50 

QPatch Qube QPatch Qube 

VX-150 pro-drug 158nM 423nM >1µM 2.72µM 

PF-04531083 >3µM >10µM 355nM 264nM 

 

VX-150 pro-drug 

Voltage protocol 

Multihole recordings were 
performed in the presence of 
0.3µM TTX. 

 

QPatch 
 

Qube 
 

Example sweep plot IC50 curve IC50 curve 

   
*Normalized to time-matched vehicle control data  

 

PF 04531083 

Voltage protocol 

Multihole recordings were 
performed in the presence of 
0.3µM TTX. 

 

QPatch 
 

Qube 
 

Example sweep plot IC50 curve IC50 curve 

   
*Normalized to time-matched vehicle control data  
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→ Quality Control 
Basic information on quality control can be found below. For more details, request a 

Certificate of Analysis (CoA) by emailing info@inscreenex.com and stating your Lot 

number. 
 

Cell number: >2Mio viable cells (see info on vial label for exact cell number) 

Viability: >75% post-thaw viability 

Sterility: no contamination detected 

Mycoplasma: no contamination detected 

Human pathogens: Host cell line negative for HIV-1/2, HBV, HCV 

→ Related Products 
Products that are related to the CHO-Nav1.8/β1 cell line and are either required or 

recommended for a successful cell culture. 

 

Required Recommended 

Medium: CHO Growth Medium A (INS-ME-1039). 

Coating solution: not required 

Cryopreservation: Cell Freezing Medium (INS-

SU-1027) 
Other sodium channel cell lines: 

CHO-Nav1.7 (INS-SF-1037) 

→ Upon Arrival 
Cells are routinely shipped on dry ice. Check all containers for leakage and 

breakage. Check if cells arrived frozen. 
 

If, immediately upon arrival… …Contact us: 

- the vial appears damaged, 
- the dry ice level in the shipping container appears 

low, 

- the cells appear thawed, or 
- you have any other concerns regarding the 

quality of the cells 

1) take photos of the vial and/or the shipping 
container, 

2) contact us by email or telephone (see General 
Inquiries on page 2). 

 

If everything looks good, either seed the cryopreserved cells immediately, or 

store them: 

- at -80°C for periods of up to 2 days, or 
- below -130°C in liquid nitrogen vapor, for long term storage. 

 

 

mailto:info@inscreenex.com?subject=CoA%20Request
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→ Medium Information 

Note 
We provide a ready-to-use CHO Growth Medium A (INS-ME-1039) for 

adherent culture and Cell Freezing Medium (INS-SU-1027) for 

cryopreservation of stable CHO-Nav1.8/β1 cells. 

Ready-to-use CHO Growth Medium A 

Selection antibiotic Anti-contamination antibiotics 

Our CHO Growth Medium A is shipped ready to use and 
already contains the G418 selection antibiotic (0.5mg/ml 
final) to guarantee stable long-term expression of the target. 

Our CHO Growth Medium A does not contain prophylactic 
antibiotics for prevention of contamination. If you wish to 
use antibiotics, any standard, cell culture grade antibiotics 
can be added to the medium. 

 

Storage: Store CHO Growth Medium A at 4 to 8°C. 

Stability: See Expiry Date on bottle label. 

Suspension Culture Medium 
We have tested the medium formulation indicated below for successful suspension 

culture of CHO-Nav1.8/β1 cells. 
 

Note 

While we have only tested the medium formulation indicated below, 
the cells can be adapted to grow in most of the commercially 
available CHO suspension media (e.g. Lonza ProCHO 5 #BELN12-766Q). 
Just make sure to follow standard CHO suspension culture adaption 
protocols. 

 

Components 
Suspension Medium 

Final 

concentration 

Volumes for 1000ml basal 

medium 
CD Hybridoma Medium 
Gibco #11279023 

n.a. 1000ml 

L-Glutamine (200mM) 
e.g. Gibco #25030081 

8mM 40ml 

Cholesterol Lipid Concentrate (250x) 
e.g. Gibco #12531018 

1x 4ml 

Geneticin aka G418-sulfat (50mg/ml) 
e.g. GibcoÔ #10131035 

0.5mg/ml 10ml 

[Optional] Anti Clumping Agent* 
e.g. Gibco #0010057AE 

use at manufacturer's recommended 
concentration varying 

*Can be used to reduce cell aggregation 
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→ Thaw Cryopreserved Cells 
Do not thaw the cells until the recommended medium and flasks are on hand. For 

initial recovery (after delivery of the cells), we recommend thawing the cells on a 

T25 flask and not exceeding a split ratio of 1:2 to 1:3 for the first split after 

thawing. 
 

Required materials Protocol 

- Cell culture vessel 
- Medium, pre-warmed to 37°C 

(see Medium Information section 
on page 8) 

- 15ml tube with a conical bottom 
suitable for centrifugation (e.g. 
"Falcon tube") 

1) Add 4ml pre-warmed medium to a 15ml tube. 
2) Quickly thaw the cryovial at 37°C in a water bath until only a 

few ice crystals are visible. Disinfect vial briefly by spraying 
with 70% Ethanol. 

3) Transfer thawed cell suspension to the 15ml tube containing 
4ml medium. Avoid excessively pipetting up and down. 

4) Centrifuge cells at 300×g for 5min. 
5) Aspirate supernatant. 
6) Gently resuspend the cell pellet in complete Medium. Use a 

volume appropriate for the cell culture vessel. 
7) Transfer cells in cell culture vessel and place in the incubator 

(37°C, 5% CO2). 

8) Change the medium after 2 days. 

→ Freeze Cells for Cryopreservation 
Cell should be grown to 90% confluence before cryopreservation. Avoid full 

confluence before cryopreservation. 
 

Required materials Protocol 

- Cell Freezing Medium (INS-SU-
1027) 

- PBS 

- Trypsin/EDTA solution (TE) 
- 2% FBS in PBS 
- 15ml tube 

- Cryovial(s) 
- Freezing container (“Mr. Frosty” 

or similar) 

- 15ml tube with a conical bottom 
suitable for centrifugation (e.g. 
"Falcon tube") 

1) Aspirate medium, wash with PBS and aspirate PBS. 
2) Add Trypsin/EDTA (TE) solution to the cells and incubate at 

room temperature or 37°C for 5-10min, or until the cells detach. 
3) Examine the cells under a microscope. When the cells start to 

detach, gently tap the side of the vessel to loosen the remaining 
cells. 

4) Resuspend cells in 2% FBS in PBS and transfer to a 15ml conical 
bottom tube. 

5) Centrifuge cells at 300×g for 5min. 
6) Aspirate supernatant and gently resuspend cell pellet in 

Freezing medium (approx. 1Mio. cells/ml). 
7) Transfer cell suspension into cryovial(s) and place them into a 

freezing container (“Mr.Frosty” or similar). 
8) Place the freezing container at-80°C for 16-24h. 
9) Transfer cryovials to liquid nitrogen vapor for long-term-storage. 
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→ Routine Adherent Cell Culture 
Work in a sterile environment and follow Good Cell and Tissue Culture Practice. 
 

Temperature: 37°C 

Environment: 5% CO2 (v/v), humidified atmosphere 

Split ratio: 1:2 for initial split after thawing, 1:5 to 1:10 for routine culture 

Confluence: split at 70–90% confluence 

Medium change: every 2–3 days 
 

Required materials Protocol 

- CHO Growth Medium A (INS-ME-1039) 

- PBS 
- Trypsin/EDTA solution (TE) 

1) Aspirate medium, wash with PBS and aspirate 
PBS. 

2) Add Trypsin/EDTA (TE) solution to the cells 
and incubate at room temperature or 37°C for 
5-10min, or until the cells detach. 

3) Examine the cells under a microscope. When 
the cells start to detach, gently tap the side of 
the vessel to loosen the remaining cells. 

4) Resuspend cells in complete Medium thereby 
inactivating the Trypsin/EDTA (TE) solution. 

5) Transfer an aliquot of the cell suspension to a 
new cell culture vessel containing fresh 
complete Medium. 

6) Place into incubator. 

Recommended volumes 

Flask or 

Plate 

Medium or 

PBS 

TE 

solution 

T75 8–10ml 3ml 

T25 4–5ml 1ml 

6-well 1.5–3ml 0.7ml 

12-well 1–2ml 0.25ml 

24-well 0.5–1ml 0.1ml 

48-well 0.2–0.4ml  75µl 

96-well 0.1–0.2ml 50µl 
 

→ Suspension Culture 
The CHO-Nav1.8/β1 cell line can be transferred to suspension culture starting from 

standard adherent culture. Work in a sterile environment and follow Good Cell and 

Tissue Culture Practice. 
 

Temperature: 37°C 

Environment: 5% CO2 (v/v), humidified atmosphere 

Seeding density: 2-4×105 cells/ml 

Split ratio: adjust to 2-4×105 cells/ml every third day 

Medium change: feed cells with fresh medium to seeding density if medium appears used 

Shaking: 110rpm at Ø 25mm throw 
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Required materials Protocol 

- Suspension Medium 
See section Medium for Suspension Culture on page 8. 

- Adherent cell culture for initial seeding 
- PBS 
- 5% FBS (v/v) in PBS 

- Trypsin/EDTA solution (TE) 
- 15ml tube with a conical bottom suitable for 

centrifugation (e.g. "Falcon tube") 

- Erlenmayer flask 250ml 
e.g. Corning #431144 

- Shaker 
e.g. Infors Celltron 

 

1) Aspirate medium from adherent culture. 
2) Wash with PBS and aspirate PBS. 
3) Add Trypsin/EDTA (TE) solution to the cells 

and incubate at room temperature or 37°C for 
5-10min, or until the cells detach. 

4) Examine the cells under a microscope. When 
the cells start to detach, gently tap the side of 
the vessel to loosen the remaining cells. 

5) Resuspend cells in 5% FBS in PBS thereby 
inactivating the Trypsin/EDTA (TE) solution. 

6) Centrifuge cells at 300×g for 5min. 
7) Aspirate supernatant. 
8) Resuspend cell pellet in 5ml Suspension 

Medium. 
9) Adjust cell density to 2-4×105 cells/ml in 50ml 

Suspension Medium. 
10) Transfer cell suspension to Erlenmayer flask 

for shaking in incubator. 

→ Target Sequence 

Note 

All target sequences undergo codon optimization and other sequence 

modifications on DNA level to improve heterologous expression. While 

the protein (amino acid sequence) is identical to published 

reference sequences, the DNA and RNA sequence may therefore deviate 

from published reference sequences. 

Amino Acid Sequence (Protein) 
Nav1.8 (SCN10A) Uniprot ID: Q9Y5Y9 
>sp|Q9Y5Y9|SCNAA_HUMAN Sodium channel protein type 10 subunit alpha OS=Homo sapiens OX=9606 
GN=SCN10A PE=1 SV=2 
MEFPIGSLETNNFRRFTPESLVEIEKQIAAKQGTKKAREKHREQKDQEEKPRPQLDLKACNQLPKFYGELPAELIGEPLEDLDPFYSTHRTFMVLNKGRTISRFSATRALWLFSPFNLIRRTAIKVSVHSWFSLFITVTILVNCVCMTRTDL
PEKIEYVFTVIYTFEALIKILARGFCLNEFTYLRDPWNWLDFSVITLAYVGTAIDLRGISGLRTFRVLRALKTVSVIPGLKVIVGALIHSVKKLADVTILTIFCLSVFALVGLQLFKGNLKNKCVKNDMAVNETTNYSSHRKPDIYINKRGT
SDPLLCGNGSDSGHCPDGYICLKTSDNPDFNYTSFDSFAWAFLSLFRLMTQDSWERLYQQTLRTSGKIYMIFFVLVIFLGSFYLVNLILAVVTMAYEEQNQATTDEIEAKEKKFQEALEMLRKEQEVLAALGIDTTSLHSHNGSPLTSKNAS
ERRHRIKPRVSEGSTEDNKSPRSDPYNQRRMSFLGLASGKRRASHGSVFHFRSPGRDISLPEGVTDDGVFPGDHESHRGSLLLGGGAGQQGPLPRSPLPQPSNPDSRHGEDEHQPPPTSELAPGAVDVSAFDAGQKKTFLSAEYLDEPFRAQ
RAMSVVSIITSVLEELEESEQKCPPCLTSLSQKYLIWDCCPMWVKLKTILFGLVTDPFAELTITLCIVVNTIFMAMEHHGMSPTFEAMLQIGNIVFTIFFTAEMVFKIIAFDPYYYFQKKWNIFDCIIVTVSLLELGVAKKGSLSVLRSFRL
LRVFKLAKSWPTLNTLIKIIGNSVGALGNLTIILAIIVFVFALVGKQLLGENYRNNRKNISAPHEDWPRWHMHDFFHSFLIVFRILCGEWIENMWACMEVGQKSICLILFLTVMVLGNLVVLNLFIALLLNSFSADNLTAPEDDGEVNNLQV
ALARIQVFGHRTKQALCSFFSRSCPFPQPKAEPELVVKLPLSSSKAENHIAANTARGSSGGLQAPRGPRDEHSDFIANPTVWVSVPIAEGESDLDDLEDDGGEDAQSFQQEVIPKGQQEQLQQVERCGDHLTPRSPGTGTSSEDLAPSLGET
WKDESVPQVPAEGVDDTSSSEGSTVDCLDPEEILRKIPELADDLEEPDDCFTEGCIRHCPCCKLDTTKSPWDVGWQVRKTCYRIVEHSWFESFIIFMILLSSGSLAFEDYYLDQKPTVKALLEYTDRVFTFIFVFEMLLKWVAYGFKKYFTN
AWCWLDFLIVNISLISLTAKILEYSEVAPIKALRTLRALRPLRALSRFEGMRVVVDALVGAIPSIMNVLLVCLIFWLIFSIMGVNLFAGKFWRCINYTDGEFSLVPLSIVNNKSDCKIQNSTGSFFWVNVKVNFDNVAMGYLALLQVATFKG
WMDIMYAAVDSREVNMQPKWEDNVYMYLYFVIFIIFGGFFTLNLFVGVIIDNFNQQKKKLGGQDIFMTEEQKKYYNAMKKLGSKKPQKPIPRPLNKFQGFVFDIVTRQAFDITIMVLICLNMITMMVETDDQSEEKTKILGKINQFFVAVFT
GECVMKMFALRQYYFTNGWNVFDFIVVVLSIASLIFSAILKSLQSYFSPTLFRVIRLARIGRILRLIRAAKGIRTLLFALMMSLPALFNIGLLLFLVMFIYSIFGMSSFPHVRWEAGIDDMFNFQTFANSMLCLFQITTSAGWDGLLSPILN
TGPPYCDPNLPNSNGTRGDCGSPAVGIIFFTTYIIISFLIMVNMYIAVILENFNVATEESTEPLSEDDFDMFYETWEKFDPEATQFITFSALSDFADTLSGPLRIPKPNRNILIQMDLPLVPGDKIHCLDILFAFTKNVLGESGELDSLKAN
MEEKFMATNLSKSSYEPIATTLRWKQEDISATVIQKAYRSYVLHRSMALSNTPCVPRAEEEAASLPDEGFVAFTANENCVLPDKSETASATSFPPSYESVTRGLSDRVNMRTSSSIQNEDEATSMELIAPGP 
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Beta 1 (SCN1B) Uniprot ID: Q07699-1 
>sp|Q07699|SCN1B_HUMAN Sodium channel regulatory subunit beta-1 OS=Homo sapiens OX=9606 
GN=SCN1B PE=1 SV=1 
MGRLLALVVGAALVSSACGGCVEVDSETEAVYGMTFKILCISCKRRSETNAETFTEWTFRQKGTEEFVKILRYENEVLQLEEDERFEGRVVWNGSRGTKDLQDLSIFITNVTYNHSGDYECHVYRLLFFENYEHNTSVVKKIHIEVVDKANR
DMASIVSEIMMYVLIVVLTIWLVAEMIYCYKKIAAATETAAQENASEYLAITSESKENCTGVQVAE 

Nucleotide sequence (DNA) 
Nav1.8 (SCN10A) 
atggaatttcccatcggcagcctcgagacaaacaacttcagacggttcacccctgagagcctggtggaaatcgagaagcagatcgccgccaagcagggcaccaagaaggccagagagaagcacagagagcagaaggaccaagaggaaaagcc
cagacctcagctggacctgaaggcctgcaatcagctgcccaagttctacggcgaactgcccgccgagctgattggagagcctctggaagatctggaccccttctacagcacccaccggaccttcatggtgctgaacaagggcagaaccatca
gccggttcagcgccacaagagccctgtggctgttcagccccttcaacctgattcggcggaccgccattaaggtgtccgtgcacagctggttcagcctgttcatcaccgtgaccatcctggtcaactgcgtgtgcatgaccagaaccgacctg
cctgagaagatcgagtacgtgttcaccgtgatctacaccttcgaggccctgatcaagatcctggccagaggcttctgcctgaacgagttcacctacctgagggacccctggaactggctggacttcagcgtgatcacactggcctatgtggg
caccgccatcgacctgagaggaatcagcggcctgagaaccttcagagtgctgcgggccctgaaaaccgtgtctgtgatccctggcctgaaagtgatcgtgggcgccctgatccacagcgtgaagaaactggccgacgtgacaatcctgacca
tcttctgtctgagcgtgttcgccctcgtgggcctgcagctgtttaagggcaacctgaagaacaaatgcgtcaagaacgacatggccgtgaacgaaaccaccaactacagcagccacagaaagcccgacatctacatcaacaagcggggcacc
tccgatcctctgctgtgtggcaatggcagcgatagcggccattgtcctgacggctacatctgtctgaaaaccagcgacaaccccgacttcaactacaccagcttcgacagcttcgcctgggccttcctgagcctgtttagactgatgaccca
ggacagctgggagagactgtaccagcagaccctgagaacaagcggcaagatctacatgatctttttcgtgctggtcatcttcctgggcagcttctacctcgtgaacctgatcctggctgtggtcaccatggcctacgaggaacagaatcagg
ccaccaccgatgagatcgaggccaaagagaaaaagttccaagaggccctggaaatgctgcggaaagaacaagaggtgctggccgctctgggcatcgatacaacaagcctgcacagccacaacggcagccctctgacaagcaagaatgccagc
gagcggcggcacagaatcaagcctagagtgtctgagggcagcaccgaggacaacaagtccccaagaagcgacccctacaaccagcggagaatgagctttctgggcctcgcctctggcaagagaagggcctctcacggcagcgtgttccactt
tagaagccccggcagagacatcagcctgccagagggcgttacagacgatggcgttttccctggcgatcacgagtctcacagaggcagcttgttgcttggaggcggagctggacagcaaggccctttgcctagatctcctctgcctcagccta
gcaaccccgatagcagacacggcgaggatgaacaccagcctccacctacatctgaactggctccaggcgccgtggatgtgtctgcctttgatgccggccagaagaaaaccttcctgtccgccgagtacctggacgagccttttagagcccag
cgggccatgagcgtggtgtccatcattacaagcgtgctcgaggaactggaagagtccgagcagaagtgccctccttgtctgaccagcctgagccagaagtacctgatctgggactgctgccctatgtgggtcaagctgaaaaccatcctgtt
cggcctggtcacagaccccttcgccgaactgaccatcacactgtgcatcgtggtcaacaccatctttatggccatggaacaccacggcatgagccccacctttgaggccatgctgcagatcggcaatatcgtgtttacgatcttcttcaccg
ccgaaatggtgttcaagatcattgccttcgatccctactactacttccagaagaagtggaatatcttcgactgcatcatcgtgaccgtgtctctgctggaactcggcgtggccaagaaaggctctctgtccgtgctgcggagcttcagactg
ctgagagtgttcaagctggccaagagctggcccacactgaacacactgattaagatcatcggcaacagcgtgggagccctgggcaatctgacaatcattctggccatcattgtgttcgtctttgccctcgtcggcaagcagctcctgggcga
gaactaccggaacaacagaaagaacatcagcgcccctcacgaggactggcccagatggcacatgcacgatttcttccacagcttcctcatcgtgttccggatcctgtgcggcgagtggatcgagaacatgtgggcctgtatggaagtgggcc
agaagtcaatttgtctgatcctgtttctgaccgtgatggtgctgggaaacctggtggtgctcaacctgtttatcgccctgctgctgaactccttctccgccgacaatctgactgcccctgaggatgacggcgaagtgaacaacctgcaagtg
gccctggctcggatccaggtgttcggccacagaacaaagcaggccctgtgcagctttttcagccggtcctgtccatttcctcagccaaaggccgagcctgagctggtcgtgaaactgcctctgagcagctccaaggccgagaaccacattgc
cgccaataccgccagaggaagctctggcggactgcaggctcctagaggacctagagatgagcacagcgactttatcgccaatcctaccgtgtgggtgtcagtgcctattgccgagggcgagagcgacctggatgacctggaagatgatggcg
gagaggacgcccagtcctttcagcaagaagtgatccccaagggccagcaagagcagctgcagcaggttgagagatgcggcgatcacctgacacctagaagccctggaacaggcaccagcagcgaagatttggcccctagcctgggcgaaacc
tggaaggacgaatctgtgcctcaggtgccagcagaaggcgtggacgatacaagctctagcgagggctccaccgtggactgcctggatcctgaagagatcctgcggaagattcccgagctggccgatgaccttgaggaacccgatgactgctt
caccgagggctgcatcagacactgcccttgctgcaagctggataccaccaagtctccctgggacgtcggatggcaagtgcgcaagacctgctaccggatcgtggaacacagttggttcgagagctttatcatcttcatgatcctgctgagca
gcggcagcctggccttcgaggattactacctggaccagaaacctacagtgaaggccctgctcgagtacaccgaccgggtgttcaccttcatcttcgtgttcgagatgctgctcaaatgggtcgcctacggcttcaagaagtactttaccaac
gcctggtgctggctggatttcctgatcgtgaacatctccctgatcagcctgaccgccaagattctggaatactccgaggtggcccctatcaaggccctgaggacactgagagccctcaggcctctgagagcactgagcagattcgagggcat
gagagtggtggtggatgcccttgtgggcgctatccccagcatcatgaatgtgctgctcgtgtgcctgatcttctggctgatctttagcatcatgggcgtgaacctcttcgccggcaagttctggcggtgcatcaattacaccgacggcgagt
tctccctggtgcctctgtccattgtgaacaacaagagcgactgcaagatccagaacagcaccggaagctttttctgggtcaacgtgaaagtgaacttcgacaacgtggccatgggctacctggctctgctgcaggtcgccacattcaaaggc
tggatggacattatgtacgccgccgtggacagccgggaagtgaatatgcagcccaagtgggaagataacgtctacatgtacctgtacttcgtgatctttattatcttcggcggcttctttaccctgaacctgttcgtgggcgtgatcatcga
caacttcaatcagcagaagaagaagctcggaggccaggacattttcatgaccgaagaacagaaaaagtactacaacgccatgaagaagctggggagcaagaagccccagaagcctattcctagacctctgaacaagtttcagggcttcgtgt
ttgatatcgtgaccagacaggccttcgacatcaccatcatggtcctgatttgcctgaacatgatcactatgatggtggaaaccgacgaccagagcgaggaaaagaccaaaatcctgggcaagatcaaccagttcttcgtggccgtgtttacc
ggcgagtgcgtgatgaagatgtttgccctgcggcagtactacttcaccaatggctggaacgtgttcgacttcatcgtggtggttctgtctatcgcctctctgatcttttccgccatcctgaagtccctgcagagctacttcagccccacact
gttcagagtgatccggctggctagaatcggcagaatcctgagactgatcagagccgccaagggaatcagaaccctgctgttcgctctgatgatgagcctgcctgctctgttcaatatcgggctgctgctgttcctggtcatgttcatctaca
gcatcttcggcatgtccagctttccccacgtccgctgggaagccggcatcgacgacatgttcaacttccaaaccttcgccaactccatgctctgcctgtttcagatcaccaccagcgccggatgggatggcctgctgtctcctatcctgaac
acaggccctccatactgcgaccccaacctgcctaacagcaatggcactagaggcgactgtggctctcctgccgtgggcatcatctttttcaccacctatatcatcattagctttctgatcatggtcaacatgtatatcgccgtgatcctgga
aaacttcaacgtcgccaccgaggaaagcaccgagccactgagcgaggacgacttcgatatgttctacgagacatgggagaagttcgaccccgaggccacacagtttatcaccttcagcgccctgtccgacttcgccgatacactgtctggcc
ctctgagaatccccaagcctaaccggaacatcctgatccagatggacctgccactggtgcccggcgataagatccattgtctggacatcctgtttgccttcaccaagaacgtgctgggcgagtccggcgagctggattctctgaaggccaac
atggaagagaagttcatggccaccaacctgagcaagtccagctacgagcctatcgccaccacactgcggtggaagcaagaggatatctccgccacagtgatccagaaggcctaccggtcctacgtgctgcacagatctatggccctgagcaa
caccccttgcgtgccaagagccgaagaggaagcagcctctctgcctgacgaaggctttgtggcctttaccgccaacgagaactgcgtgctgcccgacaaaagcgagacagcctctgccacaagcttcccacctagctacgagagcgtgacaa
ggggcctgagcgacagagtgaacatgagaaccagctccagcatccagaacgaggacgaggccaccagcatggaactgattgctccaggacct 

 

Beta 1 (SCN1B) 
atgggacggcttctggcactggtggtcggggcagctcttgtgtcctctgcctgtggaggttgtgtcgaggtagatagtgaaaccgaagctgtttatggtatgacattcaaaatactctgtataagttgcaagagacgctccgagacgaatgc
agaaacgttcacggaatggactttcaggcaaaaaggaacggaagagttcgttaaaatccttaggtatgaaaacgaggtactgcaactggaggaggacgagcgcttcgagggtagggtagtgtggaatggtagtcgagggactaaggacctcc
aagatttgagtattttcatcacgaatgttacgtataaccattcaggggactacgaatgtcacgtctatagacttctcttttttgagaattacgaacacaatacttcagttgtcaagaagatacatattgaggtcgtagataaagccaaccgg
gacatggcaagtattgtttctgaaataatgatgtatgtgctcatcgttgtcctcaccatctggcttgttgcggaaatgatttattgctataaaaaaatcgccgccgccacggaaaccgcggcgcaggagaatgcttccgagtatctcgctat
tactagtgaatcaaaggagaattgcactggcgtacaagtcgcagaa 
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