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Voltage Gated Sodium Channels

» Voltage-gated sodium

channels (VGSCs) are

responsible for the action potential in the membrane
of neurons, cardiac myocytes and most excitable

cells.

» Sodium channels represent well-precedented drug
targets as antidysrhythmics, anticonvulsants and
local anaesthetics.

» Nine isoforms of the VGSCs have been discovered
(NaVv1.1-1.9).

Table 1.1: Na, channels can be classified as TTX-sensitive or TTX-resistant.

Channel isoform  Distribution TTX ECsy (nM) ITX
sensitivity

Na,1.1 CNS 6 (Clare et al. 2000) TTX-sensitive
Na,1.2 CNS 12 (Catterall et al. 2005) TTX-sensitive
Na,1.3 CNS 4 (Chen et al. 2000) TTX-sensitive
Na,1.4 Skeletal muscle 25 (Chahine et al. 1994) TTX-sensitive
Na.1.5 Heart 2.000 (Clare et al. 2000) TTX-resistant
Na.1.6 CNS 2.5 (Burbidge et al. 2002) TTX-sensitive
Na,1.7 PNS 25 (Klugbauer et al. 1995) TTX-sensitive
Na,1.8 PNS 60,000 (Akopian et al. 1996) TTX-resistant
Na,1.9 PNS 200.000 (Rugiero et al. 2003)  TTX-resistant
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Navl.1l Assay Data Sheet

Gene SCN1A

Sources human

Catalog Ref. ICE-CHO-Navl.1
Expression system Mammalian (CHO)
Method whole cell patch clamp

2-4 weeks
TTX

Standard time
Reference inhibitor
Related diseases
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Figure 1. Representative traces of Navl.l
currents, before and after TTX application at
different concentrations

TTX (n=3)
IC50=8.9£0.2nM,
Hill=0.91+0.044

Inhibition

1nM
Concentration
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Figure 3. Concentration-dependent effect of
TTX on Navl1.1 currents
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Figure 2. The time course of Navl.1l currents
after application of different TTX concentrations

M: DL1000 DNA Marker
1: CHO-K1, NaVv1.1
2: NaV1.1-CHO, NaV1.1
3: CHO-K1, B-Actin
4: NaV1.1-CHO, B-Actin

NaV1.1: 466 bp
B-Actin: 226 bp

Figure 4. Expression of Navl.l mRNA in
the stable cell line

Further validation data available on request.
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Navl.2 Assay Data Sheet

NaV1.2

Gene

Catalog Ref.
Sources
Expression system

Method

Standard time
Reference inhibitor
Target

SCN2A
ICE-HEK-Nav1.2

human

HEK293

whole cell patch clamp

2 weeks

TTX

Pain, Seizure, Epilepsy, Anxiety, Depression Related, Degenerative

Diseases

N SE—
—— Control
—— TTX 0.1nM
—— TTX 1nM
TTX 10nM
TTX 100nM
—— TTX 1000nM
2nA‘
5ms

Figure 1. Representative traces of Navl.2
currents, before and after TTX application at
different concentrations

1.0 4

TTX (n=3)
1C50=10.2+2.0nM
Hill=0.860.059

Inhibition

I T T T [ I 1
10 pM 1nM 100 nM 10 uM
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Figure 3. Concentration-dependent effect of
TTX on Nav1.2 currents
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Figure 2. The time course of Navl.2 currents after
application of different TTX concentrations

M: DL1000 DNA Marker

1: HEK293, NaV1.2

2: NaV1.2-HEK293, NaV1.2
3: HEK293, B-Actin

4: NaV1.2-HEK293, B-Actin

M1 2 3 4 M

NaV/1.2: 297 bp
[B-Actin: 278 bp

Figure 4. Expression of Navl.2 mRNA in
the stable cell line

Further validation data available on request.
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Navl1l.3 Assay Data Sheet

NavL3
SCN3A

Catalog Ref. ICE-HEK-Nav1.3

Sources human

Expression system HEK293

Method whole cell patch clamp
Standard time 2 -4 weeks

Reference inhibitor TTX

Pain, Epilepsy, Anxiety, Depression Related

100nM 1000nM

p— - .
S Washout
10nM ashou
o
g

— Control P h:
—— TTX 0.1nM < &
—— TTX 1nM =
TTX 10nM -2 — 1nM o o)
TTX 100nM 0.4nM
—— TTX 1000nM Control Qjﬁl)
O
‘ -3 o0
1nA
T T I I T T
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Time(s)
Figure 1. Representative traces of Navl.3 . .
9 P - Figure 2. The time course of Navl.3 currents
currents, before and after TTX application at - . .
. : after application of different TTX concentrations
different concentrations
1.0
TTX (n=3)
1C50=4.3+£0.25nM
Hill=0.99+0.071
] M: DL1000 DNA Marker
1: HEK293, Nav1.3
S 06— 2: NaV1.3-HEK293, NaV/1.3
5 3: HEK293, B-Actin
E 4: NaV1.3-HEK293, B-Actin
0.4 —

NaV1.3: 235 bp
0.2+ B-Actin: 278 bp
0.0 H

| I I T I I 1
10 pM 1nM 100 nM 10 pM
Concentration
Figure 3. Concentration-dependent effect of Figure 4. Expression of Navl.3 mRNA in
TTX on Navl.3 currents the stable cell line

Further validation data available on request.



Navl.4 Assay Data Sheet

Navl.4

€

SCNaA

Catalog Ref. ICE-CHO-Nav1.4

Sources human

Expression system CHO

Method whole cell patch clamp
Standard time 2 -4 weeks

Reference inhibitor TTX

Target

Control

myotonia, periodic paralysis disorders

1000nM

1000M pexmmszn
L)

washout

0.1nM

0.0 -
‘ ¥ 0.5
< 1.0
—— Control £
—— TTX0.1nM
—— TTX 1nM 1.5
TTX 10nM
TTX 100nM
—— TTX 1000nM -2.0
0.5nA
e 2.5

Figure 1. Representative traces of Navl.4
currents, before and after TTX application at
different concentrations

1.0

TTX (n=3)
1C50=13.5:2.1nM
Hill=0.880.035

Inhibition

T T I T T T 1
10 pM 1nM 100 nM 10 uM
Concentration

Figure 3. Concentration-dependent effect of
TTX on Nav1.4 currents

Further validation data available on request.
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Figure 2. The time course of Navl.4 currents
after application of different TTX concentrations

M: DL1000 DNA Marker
1: CHO-K1, NaV1.4
2: NaV1.4-CHO, NaV1.4
3: CHO-K1, B-Actin
4: NaV1.4-CHO, B-Actin

NaV1.4: 228 bp
B-Actin: 226 bp

Figure 4. Expression of Navl.4 mRNA in
the stable cell line
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Navl1l.5 Assay Data Sheet

NaVL5
SCNA

Catalog Ref. ICE-CHO-Navl.5

Sources human

Expression system HEK293

Method whole cell patch clamp
Standard time 2-4 weeks

Reference inhibitor TTX

Target Brugada syndrome, long QT syndrome, progressive cardiac
conduction disease ,dilated cardiomyopathy, sick sinus syndrome,
Atrial Fibrillation

50uM

0 Qo Washout
(@]

—— Control

—— TTX 0.08uM
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Figure 1. Representative traces of Navl.5
currents, before and after TTX application at
different concentrations

Figure 2. The time course of Navl.5 currents
after application of different TTX concentrations

T TTX (n=3)
1Cs0=3.40.09uM
Hill=0.930.011

M: DL1000 DNA Marker
1: CHO-K1, Nav1.5
2: NaV1.5-CHO, NaVv1.5
3: CHO-K1, B-Actin
4: NaV1.5-CHO, B-Actin

Inhibition

0.4 —

0.2
NaV1.5: 459 bp

B-Actin: 226 bp

0.0

10nM 100 nM 1M 10puM 100 pM
Concentration

Figure 3. Concentration-dependent effect of Figure 4. Expression of Navl.5 mRNA in
TTX on Navl.5 currents the stable cell line

Further validation data available on request.



Nav1l.6 Assay Data Sheet

SCNS8A
ICE-HEK-Nav1l.6

Gene
Catalog Ref.

human
HEK293

Sources
Expression system
Method

Standard time
Reference compound NP
Target

2-4 weeks

—— Control

—— TTX 0.1 nM

—— TTX 1nM
TTX 10 nM
TTX 100 nM

—— TTX 1000 nM

1nA

L

5ms

Figure 1. Representative traces of Navl.6
currents, before and after TTX application at
different concentrations

1 TTX (n=3)
1C50=5.6+1.0nM
Hill=0.95£0.11

Inhibition

T T T I T T 1
10 pM 1nM 100 nM 10 pM
Concentration

Figure 3. Concentration-dependent effect of
TTX on Nav1.6 currents

whole cell patch clamp
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Figure 2. The time course of Navl.6 currents
after application of different TTX concentrations

M: DL1000 DNA Marker

1: HEK293, NaVv1.6

2: NaV1.6-HEK293, NaV/1.6
3: HEK293, B-Actin

4: NaV1.6-HEK293, B-Actin

NaV1.6: 131 bp
B-Actin: 278 bp

Figure 4. Expression of Navl.6 mRNA in
the stable cell line

Further validation data available on request.
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Navl.7 Assay Data Sheet

Gene SCN9A

Catalog Ref. ICE-HEK-Nav1.7

Sources human

Expression system HEK293

Method whole cell patch clamp

Standard time 2-4 weeks

Reference compound TTX

Target Pain, Anxiety, Depression Related, erythromelalgia

1000
soorm 2o

I 0.0 D

Washout
-0.5 e

——Control
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~——TTX 1nM
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Figure 1. Representative traces of Navl.7
currents, before and after TTX application at
different concentrations

Figure 2. The time course of Navl.7 currents
after application of different TTX concentrations

1.0 - TTX (n=3)
Max=1+0
1C50=12.8+1.8nM
Hill=0.86+0.13

M: DL1000 DNA Marker
1: HEK293, Nav1.7

—1,000 bp  2: NaV1.7-HEK293, NaV1.7

— 700 bp '

— gsg BB 3: HEK293, B-Actin

—— 300 bp 4: NaV1.7-HEK293, B-Actin
— 200 bp

Inhibition

— 100 bp
NaV1.7: 277 bp
B-Actin: 278 bp
I T T T I 1
100pM 1nM  10nM 100nM  1pM 10 uM
Concentration
Figure 3. Concentration-dependent effect of Figure 4. . Expression of Navl.7 mRNA in

TTX on Navl.7 currents the stable cell line

Further validation data available on request.



Navl1l.8 Assay Data Sheet

LR SCNIOA/SCNS

Catalog Ref. ICE-CHO-Nav1.8
human
Expression system HEK293
2-4 weeks
A-803467
Pain

Standard time

Reference compound
Target

—— Control

—— Lidocaine 3uM

—— Lidocaine 10uM
Lidocaine 30puM
Lidocaine 100uM

—— Lidocaine 300pM

Figure 1. Representative traces of Navl.8
currents, before and after Lidocaine
application at different concentrations

1.0 4 A803467 (n=2)
1Cs0=30.3nM+19.4nM,
Hill=0.55+0.08

0.6

Inhibition

0.4 —

0.2
@

0.0 —

I T I I I I 1
10 pM 1nM 100 nM 10 pM
Concentration

Figure 3. Concentration-dependent effect of
TTX on Nav1.8 currents (inactivation state)

whole cell patch clamp

I(nA)

Further validation data available on request.
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Figure 2. The time course of Navl1.8 currents
after application of different Lidocaine
concentrations

M: DL1000 DNA Marker
1: CHO-K1, Nav1.8
2: Nav1.8-CHO, Nav1.8
3: CHO-K1, B-Actin
4: Nav1.8-CHO, B-Actin

Nav1.8: 530 bp
B-Actin: 226 bp

Figure 4. . Expression of Nav1.8 mRNA in
the stable cell line



