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ICE Established Potassium Channel Assays

ICE Potassium Channel Panel

Family Subfamily Subtype Official Symbol Assay method
Kvl.1 KCNA1 patch clamp, fluorescence
Kv1.2 KCNA2 patch clamp, fluorescence
Kv1.3 KCNA3 patch clamp, fluorescence
Kyl Kv1l.4 KCNA4 patch clamp, fluorescence
Kv1.5 KCNAS patch clamp, fluorescence
Kv1.6 KCNAG6 patch clamp, fluorescence
Kv1.7 KCNA7 patch clamp, fluorescence
Kv1.8 KCNAS8 patch clamp, fluorescence
Kv2 Kv2.1 KCNB1 patch clamp, fluorescence
Voltage-gated potassium Kv3.1 KCNC1 patch clamp, fluorescence
channels Kv3 Kv3.2 KCNC2 patch clamp, fluorescence
Kv3.4 KCNC4 patch clamp, fluorescence
K4 Kv4.2_ KCND2 patch clamp, fluorescence
Kv4.3/KChiP2.2 KCND3 patch clamp, fluorescence
Kv7.1 KCNQ1 patch clamp, fluorescence
Kv7.2 KCNQ2 patch clamp, fluorescence
Kv7.3 KCNQ3 patch clamp, fluorescence
Kv7 Kv7.2/7.3 KCNQ2/3 patch clamp, fluorescence
Kv7.4 KCNQ4 patch clamp, fluorescence
Kv7.5 KCNQ5 patch clamp, fluorescence
Kv7.3/7.5 KCNQ3/5 patch clamp, fluorescence
BKCa KCal.l KCNMA1 patch clamp, fluorescence
Calcium- and sodium- KCa2.1 KCNN1 patch clamp, fluorescence
activated potassium SKCa KCa2.2 KCNN2 patch clamp, fluorescence
channels KCa2.3 KCNN3 patch clamp, fluorescence
IKCa KCa3.1 KCNN4 patch clamp, fluorescence
Kir2.1 KCNJ2 patch clamp, fluorescence
Inwardly rectifying GIRK K|r3.1/3.4 KCNJ3/5 patch clamp, fluorescence
potassium channels . Kir3.2 KCNJ4 patch clamp, fluorescence
KATP K|r6.2/Sur1 KCNJ11 patch clamp, fluorescence
Kir6.2/Sur2A KCNJ11 patch clamp, fluorescence
. . TASK-1 KCNK3 patch clamp, fluorescence
Two P dgr:naa::zeplgtassmm TASK TASK-3 KCNK9 patch clamp, fluorescence
TREK TREK-1 KCNK2 patch clamp, fluorescence
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lon Channel Explorer
Kv1.1-Kv1.4 Assay Data Sheet
KvL1-14
Gene KCNA1 (NM_000217),
KCNA2 (NM_004974),
KCNA3 (NM_002232),
KCNA4 (NM_002233)
Human
Catalog Reference ICE-HEK-Kv1.1
ICE-HEK-Kv1.2
ICE-HEK-Kv1.3
ICE-HEK-Kv1.4
HEK293
Method whole cell patch clamp
2-4 weeks
Reference compound 4-AP
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Figure 1. Representative traces of Kv1.1-1.4 currents, before and after 4-AP application

Further validation data available on request.
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Kv1.5 Assay Data Sheet lon Channel Explorer

Channel Kv1.5

Gene KCNAS5
Sources Human

(CE-HEK kLS
ks

whole cell patch clamp
24 weels

Atrial fibrillation
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trct
— Controi e 0.008mM
—— 4-AP 0,008mM
P 0,04mM
154 M ] — 4-AP 0.04mM 15 St
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Figure 1. Representative traces of Kvl1.5 Figure 2. The time course of Kv1.5 currents after
currents, before and after 4-AP application at application of different 4-AP concentrations
different concentrations
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Figure 3. Concentration-dependent effect of Figure 4. Expression of Kv1.5 mRNA in the
4-AP on Kv1.5 currents stable cell line

Further validation data available on request.



Kv2.1 Assay Data Sheet

Kv2.1

Channel

€

lon Channel Explorer

KCNBL (NM_004975)

Sources Human

Catalog Reference ICE-HEK-Kv2.1
HEK293

2-4 weeks
Reference compound 4-AP

30 —
— Control

g — TEA-CI 100 mM

20 —

~
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Figure 1. Representative traces of Kv2.1
currents, before and after TEA application

Further validation data available on request.
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Target migraine, seizure and ataxia syndromes
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Figure 2. The time course of Kv2.1 currents
after TEA application



Kv3.1 Assay Data Sheet

KCNC1 (NM_004976)
Sources Human

CEHEK K31

HEK293

whole cell patch clamp

24 weeks
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Figure 1. Representative traces of Kv3.1
currents at different voltages
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Figure 2. Representative traces of Kv3.1 currents,
before and after nifedipine application at different

concentrations

HIsFil (DR-plol)

| i i el

08
’-é 06}
g
£ 04
z

02

p 1403 1.7 (Nifedipme) {96 9901 Q MNormmAvg(it-plot})

100 1000

Concenlration [uM]

10

Figure 3. Concentration-dependent effect of
4-AP on Kv3.1 peak current (IC50=87uM)

Further validation data available on request.
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Figure 4. Concentration-dependent effect of
4-AP on Kv3.1 tail current (IC50=12.4uM)
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Kv3.4 Assay Data Sheet

Kv3 4

Catalog Reference ICE-HEK-Kv3.4

Gene KCNC4 (NM_004978)

Sources Human

Expression system HEK293

Method whole cell patch clamp

Standard time 2 weeks

Reference compound TEA or 4-AP

Target Alzheimer’s and Parkinson’s diseases
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Figure 1. Representative traces of K3.4 Figure 2. The time course of Kv3.4 tail current
currents, before and after TEA application after TEA application

Further validation data available on request.
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Kv4.2 Assay Data Sheet lon Channel Explorer

Kv4.2IKCHIP2.2
KCND2 (NM_012281), KCNIP2 (NM_173195)
Catalog Reference ICE-HEK-Kv4.2

Sources Human

Expression system HEK293

Method whole cell patch clamp
Standard time 2 weeks

Reference compound 4-AP

Target Fragile X Syndrome, seizure

5
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Figure 1. Representative traces of K4.2 Figure 2. The time course of Kv4.2 peak
currents, before and after 4-AP application current after 4-AP application

Further validation data available on request.
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Kv4.3 Assay Data Sheet

k4.3
KCNDS3 (NM_004980)
Catalog Reference ICE-HEK-Kv4.3

Sources Human

HEK293

whole cell patch clamp
2 weeks

Method

Standard time
Reference compound 4-AP

Target migraine, seizure and ataxia syndromes

6 - _
— Control °
—— 4.AP 0.08mM
5 4-AP 0.4mM 5 - Cotol. o camm b
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Figure 1. Representative traces of Kv4.3 Figure 2. The time course of Kv4.3 currents after
currents, before and after 4-AP application at application of different 4-AP concentrations
different concentrations

1.0 ~ 4-AP (n=3)
Max=140,

1Csm4 310 3BmM
Hill=0.9:0.1

M: DL1000 DNA Marker
1. HEK293, KV4,3

1,000 bp

5 700 bp  2: KV4.3-HEK293, KV4.3
g g g 3: HEK293, B-Actin

o 200 bp 4: KV4.3-HEK283, B-Actin
1995 KV4.3: 188 bp
B-Actin: 278 bp

100 uM 1 mm 10 mM 100 mM
Concentration

Figure 3. Concentration-dependent effect of
4-AP on Kv4.3 currents

Further validation data available on request.

Figure 4. Expression of Kv4.3 mRNA in the
stable cell line



Kv7.1 Assay Data Sheet

Channel

KV7.1 (KCNQ1/KCNE,
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KvLQT, IKs)

KCNQ1(NM_000218),
Sources Human
Catalog Reference ICE-HEK-IKs
Expression system HEK293

Method whole cell patch clamp
2-4 weeks
Chromanol 293B

Atrial fibrillation

Standard time
Reference compound
Target

KCNE(NM_000219)

= Control
—— 2938 0.08uM 2.0 - Commloos il
2938 0.4uM TR
2938 2uM - "I», D.4EM
; 2uM
2938 10pM 1.5 — b —b
—— 2938 50pM . sy
g : g Washout
£ £ 40+ %-.%’ 10uM
J S R
0.5+ )
] o
T T T T 9.0 T T T I T
o 2 4 e 8 0 400 800 1200
Time(s) Time(s)

Figure 1. Representative traces of Kv7.1

Figure 2. The time course of Kv7.1 currents after

currents, before and after chromanol 293B application of different chromanol 293B
application at different concentrations concentrations
%7 chromanct 2038 (1+3) —
Maxw 120
1Cw=2.040 14yM
0.5 | Hil=0.68+0,038 /’/
/ M: DL100O DNA Markee
06 -
g f/ 11 IKs-HEK, KCNEY
g 20 IKs-HEK, KCNOQY KCNE1:235bp
04 3 IKs-HEK. SAcn KCNOT- 260 bp
4: HEX-232 KCNE1 BrActn: 278 bp
el §: HEX-233, KCNC
/p/ 6: MEX-Z53, f-Actn
00~ "

100M  1000M 1M

Concantraton

10uM 100 M

Figure 3. Concentration-dependent effect of
chromanol 293B on Kv7.1 currents

Further validation data available on request.

Figure 4. Expression of KCNQland KCNE
MRNA in the stable cell line



Kv7.2/7.3 Assay Data Sheet

V7272 (KCNG2)
KCNQ2 (NM_172107), KCNQ3 (NM_004519)

Sources
Catalog Reference

Human
Expression system HEK293
Method

Standard time
Reference compound
Target

2-4 weeks

seizure

-8~ control

o ML213 0.3uM
2.0+ - ML213 1uM

%= ML213 3uM
1.54 ML213 10uM

Current (x-fold)

v Ld

60 40 20 0 20 40 60
V(mV)

Figure 1. Representative traces of Kv7.2/7.3
currents, before and after ML213 application
at different concentrations

— Control
—— XEQ91 10pM

InA)

| I | I 1 |
00 05 10 15 20 25 30
Time(s)
Figure 3. Representative traces of
Kv7.2/7.3 currents, before and after XE991
application

ICE-HEK-KCNQZ2/3

whole cell patch clamp

Current (x-fold)

XE991, ML213, retigabine

ML213 (n=3)
IC50=1.01M

0 T T
0.1 1 10

Concentration [uM]

Figure 2. Concentration-dependent effect
of ML213 on Kv7.2/7.3 currents
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Kv7.4 Assay Data Sheet

KV7.4 (KCNQA)
KCNMAL(NM_004700)

Human
Catalog Reference ICE-HEK-KCal.1
Expression system HEK293
Method whole cell patch clamp
Standard time 2-4 weeks
Reference compound XE991, ML213, retigabine
~e- control 4+
- ML213 0.1uM ML21§ (n=4)
104+ ML21303:M & § SSPISHN
- ML213 1uM o
5 * ML213 3uM % o
g - ML213 10uM ;c‘:
»
¥ ¥ £ 4
: 3
£ o
o 0-
0+ T T T
80 60 40 20 0 20 40 9.1 ' oA
V(mV) Concentration [uM]

Figure 1. Representative traces of Kv7.4
currents, before and after ML213 application
at different concentrations

Figure 2. Concentration-dependent effect
of ML213 on Kv7.4 currents
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Figure 3. Representative traces of Kv7.4
currents, before and after ML213
application

s

Figure 4. Representative traces of Kv7.4
currents before and after Retigabine
application
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Kv1l.1 Assay Data Sheet lon Channel Explorer

Channel KV11.1 (hERG,Ikr)

Assay IC50
Expression system HEK293 or CHO

Method whole cell patch clamp

Standard time 1-2 weeks

Reference compound E4031, cisapride

Target QT-prolongation, Torsade de Pointe(TdP)

1.5 = e Control
Cisapride 1 nM 1.5 -
Cisapride 10 nM

Cisapride 100 nM
1.0 —— Cisapride 1000 nM Nﬂ

0.5+

Washout

05 ~ (o]

0.0 - — e —————— ﬁ
_- 0.0 —

T T T T 1
0 2 - 6 8 0 500 1000 1500
Time(s) Time(s)

—
—
—
—

Figure 1. Representative traces of hERG Figure 2. The time course of hERG currents after
currents, before and after Casapride application of different Casapride concentrations
application at different concentrations

hERG

1.0 kDa HEK293 HEK293
~] Cisapride (n=3)
Max=140, 150
|Coe=10.542 GriM, - a hERG
08| HE=0.862018 100
§ 0o 75 m
£
T 044
50 m
0.2
o e @ actin
0.0

T—Tw“mm"f‘ﬁm
100 pM 1 oM 10nM 100 A 1 M 10 uM
Concentration
Figure 4. Expression of hERG channel in

Figure 3. Concentration-dependent effect of !
the HEK293 stable cell line

hERG on Casapride currents

Further validation data available on request.



KCal.l Assay Data Sheet

KCNMAL(NM_001014797)
Sources Human
ICE-CHO-KCa1l.1
cro
whole cell patch clamp
2-4weels
Iberiotoxin, charybdotoxin, TEA, BMS-204352

Target stroke, epilepsy, cancer, diabetes, asthma, and hypertension

12 — Control 10+
—— TEA-CL 10pM
10 — —— TEA-CL 100pM
TEA-CL 1mM 8 | <ol oM oo
Pl —— TEA-CL 10mM .
6 -]
:5 - r————- — ﬁ E BRI
= | g = 4 — 1imM
4 -
2— & ——————— 2+ ] '02‘
A J
0 = o 0 ==
| | I I 1
T T T T T
00 0.2 0.4 086 0.8 1.0 9 - 'w:me(s) " 0
Time(s)
Figure 1. Representative traces of KCal.l Figure 2. The time course of KCal.1l currents after
currents, before and after TEA application at application of different TEA concentrations

different concentrations

10—
OTIA—CI.

Max=0.9810.018,
1C=507 2uM£186.6uM,
0.8 — Hil=0 9920 022

0.6~
]
2
=
c
- 04+

02+

0.0+

I 1 I 1] I ] 1
1M 100 uM 10 mMm M
[TEA-CL]

Figure 3. Concentration-dependent effect of
TEA on KCal.1 currents

Further validation data available on request. 14



KCa2.2 Assay Data Sheet

KCNN2 (NM_021614)
Human
ICE-HEK-KCa2.2
HeK2os

whole cell patch clamp
2. weeks

Apain

Target Atrial fibrillation

800 — 800 —
— Control
6004 — in-1uM Control
Apamin-1p 600 — on
A o No— o
400 0000 oe0POC0CaR0 0,
< S 400
200 A Apamin-1uM
0— 200 — (o)
o e
X0
-200 — ( sese
0 -
¢ T 1 1 & 1 T T T T T
00 02 04 06 08 10 12 14 186 0 100 200 300 400
s S
Figure 1. Representative traces of KCa2.2 Figure 2. The time course of KCa2.2 currents after
currents, before and after application of application of apamin
apamin

Further validation data available on request.
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KCa3.1 Assay Data Sheet

KCa 1 (KCa, I
KGN (NM_002250)

Sources Human

Catalog Reference ICE-CHO-KC3.1
Expression system CHO
Method whole cell patch clamp
Standard time 2-4 weeks
Reference compound TRAM-34, Senicapoc
Target Fibrosis, inflammatory disease, cancer
— Control 50 —
_| —— Senicapoc 2nM
» Senicapoc 10nM Control o
Senicapoc 50nM 40 —
30 Senicapoc 250nM r
—— Senicapoc 1250nM 10nM
30 RS
z 20 — g Washout
c = e :
= 10 20 %%ﬂ &
L = 10 - © 2500 o
‘ 12500M°
10 ?J - e
T T T T I I 1 I I 1
000 005 010 015 020 025 200 400 60 800 1000
Timnalsl Time(s)
Figure 1. Representative traces of KCa3.1 Figure 2. The time course of KCa3.1 currents after
currents, before and after Senicapoc application of different Senicapoc concentrations

application at different concentrations

1.0+
Senicapoc (n=3)
Max=110

1Cse=7 . 3nM£1.4nM
0.6 - Hil*0.9720.058

06— ¥

Inhibstion

04+

0.2 -

00—
IR R AL i e A e e s

1M 10 " 100 nM 1M 10 uM
{Senicapoc]

Figure 3. Concentration-dependent effect of
Senicapoc on KCa3.1 currents

Further validation data available on request.
16
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Kir2.1 Assay Data Sheet

Channel Kir2.1

KCNJ2 (NM_000891)
Sources Human

ICE-HEK-Kir2.1

P

whole cell patch clamp

2 weeks

2ach,

Long QT syndrome, periodic paralysis, cardiac arrhythmias

10040
0 e ‘ s
7] 7 = B
20uM
2 -
2 -
- — Control %
2 BaCk 0.164M & 4 _—
= 4+ BaCk 0 8uM e Washout
BaCl: 4uM Washout
BaCl: 20pM 5 0 mum_o Spld g ;
5 — — BaClk 100uM |Controi e .
TR -
.8 -
S T T T T T T T T T T T
0.00 0.05 0.10 0.15 0.20 0 200 400 600 800 1000 1200
Time(s) Time{s)

Figure 1. Representative traces of Kir2.1 Figure 2. The time course of BaCl, currents after
currents, before and after BaCl, application at application of different BaCl, concentrations

different concentrations

BaClz(n~3)
Max=120,
|Csom10.521.5uM
0.8~ Hiliv0.77£0.11 M: DL1000 DONA Marker
1: Kir2.1-HEK293, Kir2.1
—1.000 bp
700 bp 2 Kir2.1-HEK293, B-Actin
g =8B 3 Hexoss k2
5 — 300 bp
E — 200 bp 4: HEK293, B-Actin
— 100 bp Kir2.1: 166 bp
B-Actin: 278 bp
100 nM 1uM 10pM 100 M 1TmM
Concentration
Figure 3. Concentration-dependent effect of Figure 4. Expression of Kir2.1 mRNA in the
BaCl, on Kir2.1 currents stable cell line

Further validation data available on request.
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Kir3.1/3.4 Assay Data Sheet

Kir3.1/3.4 (GirK, KAch
KCNJ3(NM_002239)/KCNJI5(NM_000890)
Sources Human

(CE-HEK-GIRK

HEK?93

whole cell patch clamp

2-4 weeks

Baci2

Target Atrial fibrillation

) 10 BaCI2 (n=3)
Max=120,
|CS0=64, 4uM28.04M, o)
0.0 — 0.8 - H#=0.48+0.03
—ﬁ"-'-
0.5 =4 06
E
-1.0 — Pre. S 04+
—— BaClz 1uM
15— BaCi2 10uM
g BaCl2 100uM 02+
—— BaCl2 1000uM
0 : S ! ’ o= T T T T T T 1
0.0 02 04 06 0.8 10 nM 1M 100 pM 10 mM

s

Figure 1. Representative traces of KAch
currents, before and after BaCl,.

[BaCx2]

Figure 2. The time course of KAch currents
after application of BaCl,.

M: DL1000 DNA Marker

1: Kir3.1/3.4-HEK293, Kir3.1
2: Kir3.1/3.4-HEK293, Kir3.4
3: Kir3.1/3.4-HEK293, B-Actin
4: HEK283, Kir3.1

5: HEK293, Kir3.4

6: HEK293, B-Actin

Kir3.1: 373 bp
Kir3.4: 335 bp
B-Actin: 278 bp

Figure 3. Expression of KAch mRNA in the stable cell line

Further validation data available on request.



Kir6.2/Sur2A Assay Data Sheet

Kir6.2/Sur2A (KATP
KCNJ11 (NM_000525) /ABCC9 (NM_005691)

Sources Human

Catalog Reference ICE-HEK-KATP/SUR2A
Expression system HEK293

Method whole cell patch clamp
Standard time 2-4 weeks

Reference compound Glibenclamide, Pinacidil
Target ischemia

2.0+ 197 cyvenclamide
i Max=120, ®
—— Pinacidil 100pM 1C20=2.7TUM=104.4nM,
15— — Glybenclamide 1uM 0.8 -] Hit=0.75:0.062
' Glybencitamide 3uM '
Glybenctamide 10uM
1o — Glybenclamide 30uM 2|
g g
0.5 — £ 04
0.0 —
0.2 ~
0.8 T T T T T ] o0
0.0 0.2 04 06 0.8 1.0 1.2 b LA AR AL BN SR AL I RN LA S
Time(s) 100 nM 1M 10 pM 100 uM

[Gyvenclamide]

Figure 2. The time course of Kir6.2/Sur2A

Figure 1. Representative traces of s ) g
currents after application of glibenclamide

Kir6.2/Sur2A currents, before and after
glibenclamide.
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Kir6.2/Surl Assay Data Sheet

Kir6.2/Surl (KATP
KCNJ11 (NM_000525) /ABCC8 (NM_000352)

Sources Human
Catalog Reference
Expression system HEK293
Method

Standard time
Reference compound

Target

2-4 weeks

ischemia

20 -
— Control
15+ —— Glybenclamide 0.3uM
—— Glybenclamide 1uM
10 - Glybenciamide 3uM
Glybenclamide 10pM
—— Glybenclamide 30pM

T T T T T ]
00 02 04 06 08 10 12
Time(s)

Figure 1. Representative traces of Kir6.2/Surl
currents, before and after glibenclamide.

ICE-HEK-KATP/SUR1

whole cell patch clamp

Glibenclamide, Pinacidil

Inhibition

i Glybenclamide (n=3)

Max=110,

IC«=3.6uM2278.2nM, @
0.8 - Hill=0.56£0.0982

0.6
0.4

0.2 4

0.0
100 nM 1uM 10 uM 100 uM
Concentration

Figure 2. The time course of Kir6.2/Surl
currents after application of glibenclamide
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