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Port-a-Patch  Port-a-Patch mini
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Whole cell
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The Port-a-Patch mini is perfect for quick
tests of cells and voltage-gated ion
channels such as Na, 1.5 expressed in
CHO cells. Good voltage control ensures

accurate V, 4 measurements.

hERG F + &Jb

The Port-a-Patch mini can be used for
cardiac safety testing of compounds, for
example on the hERG current.

Frzxba k7o

The Port-a-Patch SOL can be used to
activate light sensitive ion channels such
as channelrhodopsin (ChR) or caged
compounds.

Light intensity and duration can be
confrolled automatically through the
electrophysiology software or manuailly.

RBRER
The Internal Perfusion add-on for the
Port-a-Patch can be used to perfuse up

to 8 solutions on the inside of the chip.
Compounds or ions can be added to the
internal side of the chip to activate or block
ion channels.

Control

1 nM dofetilide
10 nM dofetilide
100 nM dofetilide

i

ChR2 H134R (Vh =-100 mV)

Control

0 —— — IS

i
&
H

i

200 pA

200 ms

Length of light stimulus

5ms
25ms

50 pA L

50 ms

DAY FKEEF v 2RIV

The External Perfusion System for the Port- — -

a-Patch precisely controls application of
ligand with fast exchange time. Exposure
fime can be minimized down to 300 ms. The
External Perfusion System can be triggered
by the electrophysiology software, the
PatchControl software or manually.

BERZMETF v RIV

The sophisticated temperature control can
be used to activate heat- or cool-activated
channels such as TRPV4 or TRPM8. Solution is
heated or cooled and applied via the bath
solution. Alternatively, recordings can be
made at physiological temperature.

BRZEEF v RIV

The Suction Control Pro contains an
interface for communication with the
analog in- and outputs of the patch clamp
amplifier. Via this communication route,
pressure application can be synchronized
with voltage protocols and they can be
simultaneously recorded. The Suction
Control Pro is ideally suited for studies of
mechanosensitive ion channels and for
studying the effect of pressure on artificial

and cellular membranes.

1 uM Glutamate
10 uM Glutamate
100 uM Glutamate

0.5nA

200 ms
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Patchliner
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#H AR E

KREBPOENY T 1 7 THRERFE
FLEDFIFIREZRFH L. &X 48 Mila%z & CHENAIERI5E
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HHEHLZEREBROLLY F7 v 7. BELEFA—IVEIVESE. RFEINTVYIEroz7II&Y,
BHTHENEIEMDAF >V F ¥ RIVAIV—=2V5hERBLET,

7347 & BRiiRIEBRD L
cardiac myocytes, DRG neurons, hippocampal granule cells , epithelia cells, red blood cells, T cells, human
corneal endothelial cells, astrocytes In plants: guard cells, root cells, mesophyll cells

IS4
HEK293 (Human embryonic kidney cells), CHO (Chinese Hamster Ovary), Jurkat (human T-Lymphocytes), RBL (rat
T-Lymphocytes), 1321 N1, BHK, HEK293, CHO, COS, Hela, IMR-32, Jurkat, L-tk, ND7-23, NG108-15, PC-12, RBL, S2,
S9. SHS5Y5

FIVHZRS
Mitochondria, oocytesBY2, Protoplasts

Patchliner BEBR2N\7E

. _ ) RY — LWWESREEE Vesicle Prep Pro TYER LTz GUV R Lic > > 7V F v X IVEcER
BAFIv 0>V Tk (F 72 a)

BEIY ~A—)b, MEENMRAERA R

DAREEREH L. TILA— N TRER (AE) HAJEE
4 #ERa 8 MRz RFRFRAIE (&K 48 MifaZ ERrilE)

p RIVAIE
250 ~ 600 7—2KRA > b /B 7=V 77— Mok Vil L EMOBEIH AIEE ATV HER
Sqes, LEb AR — 2 - + w— 1] ) )N 'é* _}\—~
FAY— IV K= IVIZE TZ B3t ROTABAZZABDTF v TNk ALEHMDRE %z KR BT+ F + 2L

BAKFE R ) AV MEFET ¥ ZIVISHIS BNTERFTY T h 2R

ALY b SV TICK B EHEMDREEL AIEE

Ca,2.2, Cay3.1, Ca,3.2, Cay3.3, hERG, hEAG, K.1.1, K,1.3, K,1.5, KCNQ1, Na,1.1, Na,1.2, hNa1.5, Na,1.7,
hNa, 1.8, Shaker |, Shaker |l

AET—525 UHY FF— b LAV F v IV
5-HT,, ASIC ,CNG, GABA,, hGlyRal, HCN, hNAChR a7, NAChR a3B4, NMDA, P2X2/3, P2X7, TRPAT, TRPC1, TRPC3,
. _ TRPC5, TRPM2, TRPM3, TRPM7, TRPMS, TRPV1, TRPV3, TRPVA4

B anal -

e s Z0fts

| we e AN s Kirl.1, Kir7.1, rGIRK, kNBCs-1 (NBCe1-A), ROMK, TPCN2
wopa | OnA, = s| - /:::“hﬁ~ .
| | == BRSO
omv|

Alamethicin, Bacterial Cytolysin, Connexins, Gramicidin, Hemolysin, IP,;, KcsA, K, 1.2, McsL, NaChBac, OmpC,

50 ms 200 ms

Ligand-gated ion channels

Fast pipetting speed and ability to stack solutions
ensures reliable activation of fast desensitizing
ligand-gated ion channels such as nicotinic a7
receptors. Stacking solutions inside the pipette
minimizes exposure time by eliminating lengthy

pick-up times.

Heat activation

The sophisticated temperature control can be
used to activate heat activated channels such
as TRPV3. Solution is heated in the pipette and
rapidly applied to the cell causing rapid and
transient activation of TRP channels.

Internal exchange

The internal solution of the Patchliner can be
exchanged during the experiment. This can be
used to activate Ca*-activated channels such
as K. 3.1.

Dynamic clamp

The Dynamite?, an add-on for the Patchliner for
automated dynamic clamp, facilitating stable
membrane potential and action potential

duration.

OmpF

¥ ERISAESEHADO—HTY, FRICEAL TEERBICBRVEDE (EEL,
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SURFE’R N1/ SURFE“R 96SE

HE7O—TPREHMER) A FIIFRE
SNIVZ) =DV 7 IVZALICEENS VY AR—2—EHEAE

RE. PSSV AR—Z—0FEMFHESEL LT RIFEEENBEORYRAHRT v LA DBEREG>TLETH,
BEROERBRERIPVETH DI L. MMERRUENIPETHSI L. BHOEEH LT LERIFHINT
TRENTVBDITRENT L, BVAHEDIY RSV FERHELTVSRIEHE, LWOHDDRERS
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SURFE’R (Surface Electrogenic Event Reader) 74/ 0OV —I3, Rl {EHEZ SR EL VT, ERADOEBRMEP

RRLELFRET.

D7 IVEA LICFHET 5 T EHAIEETT

Solid Supported Membrane (SSM, BEIFELIRIZEAR ) ZRWNT SV RAR—2 —ERZBEHAE
EEREHN SR LIERE®. BMOEZ2 Y N\VEZBER LI 7O74 JRY — L TRERAIAE
KR (7> a>)

SURFE’R N1

96 7 T JUEIRFAIERIAE (SURFE’R 96SE)

150 7—% R4 > b ,/B (SURFER NT)

NhaA

Exchanger (Na*/2H*)

2nA

200 ms

===pH 6.1,0.1 M Na
=—pH?7.5,0.1MNa
—pH 8.6, 0.1 M Na

NaK ATPase
lon pump (3Na*/2K*)

50 pA
500 ms
= ATP, Na*

—— ATP, Na*, K*

SGLT1

Symporter (Sugar/Na*)

500pA
Ts

=50 MM a-MDG
=10 MM a-MDG

on-signal off-signal

nAChR

lon channel (cations)

05nA
250 ms
choline

+1 UM MB327
(enhancer)

100 uM Carbamoyl-

| 10,000 7—%RA> b, B (SURFER 96SE)

OCT12

ECs, and relative Vo,

Metformin
EC,,=03mM

v, =770 pA

S

—TEA
=4.6mM

E 50
V... =1.5nA

]

normalized current

o

1E5 0.001 0.1
subsfrate concentration [M]

NCX

Internal and external solutions

=140 mM Na" intern
100 uM Ca* extern

——20 mM Ca® intern

20 mM Na" extem

250 ms

FSYRR=—B— (VVR=—B—, THRFzIv—, AZK—%2—-), RVTDEHE%:

SURFE"R 94SE

PEPT1

Inhibition assays (ICs)

IC,, = 580 pM

normalized current

.0001 0.1
LyZ concen ration [M]

Sugar transporters
binding and fransport

time resolution
== binding in GIcP
transport in XylE

Primary active
tfransporters / lon pumps

ATPases
NaK-ATPase
HK-ATPase
SERCA (Ca¥)
v-ATPase (H*)
FoF1-ATPase (H")
Kdp-ATPase (K*)
CopA (Cu?)
ATP7A/B (Cu?)
ATP8A2 (Flippase)
VrPPase

Redox-driven ion pumps
Complex |

Respiratory chain complex I/l
Respiratory chain complex II/lll

Cyctochrome c-oxidase

Respiratory chain complexes I/1Il/V

Light-driven ion pumps
Bacteriorhodopsin (BR)
Rhodopsin OR1

Rhodopsin-2 (KR2)
Halorhodopsin (HR)
Acerhodopsin
Channelrhodopsin 1/2 (ChR)

Channels + Pores

Gramicidine
P2X2

NAChR

A/M2

UCP1 (Slc25a7)
TRPCS

TRPAI1

AQP6

KtrAB
TMEM175

NhaA/B (2Na*/1H*)

NhaP/NHA2 (1Na*/1H?*)
NCX1/mjNCX (3Na*/Ca?)
ecClc/Clc-3/5/7/K (Cl=/H?)

NirC (NO, /H)
afAmt1-3/ksAmt5/ecAmtB (NH,*)
NeRh50 (NH,?)

SulP/DauA (bicarbonate)

NIS (2Na*/I7)

NaPi-llb (Na*/PO,>)

MntH2 (Mn(ll), Zn(ll), Co(ll), Cd(l))

YiiP (metals)

SGLT1/2 (Na*/glucose)
MelB (Na*/melibiose)
LacY (H*/lactose)
FucP (H*/fucose)

XylE (H*/xylose)

GlcP (glucose)

STP10 (H*/glucose)

PepT1/PepT_St (di-/tri-peptides)
YdgR/DtpA (iri-peptides)
YhiP/DtpB (di-/tri-peptides)
PutP (Na*/proline)

GItP (Na*/glutamate)

GItTK (Na*/aspartate)

EAACI (3Na*/glutamate)

PAT1 (H*/proline)

ArcD (arginine/ornithine
exchange)

CAT-IIB (cationic amino acids)
GlyT1/2/B1 (Na*/glycine)
BOAT2 (Na*/neutral amino acids)

Cystin Transporter

OCT1/2 (organic cations)
OATP1B1 (organic anions)
CNT1 (nucleosides)

ANT (ADP/ATP exchange)
GATI1 (Na*/GABA)

BetP (betaine)

CHT (choline)

LicB (choline)

NupC (H*/nucleoside)
PurT (H*/purine)

NaCT (Na*/citrate)
SugE/Gdx (guanidinium)
EmrE (small drugs)

PfCRT (cloroquine/CQ)
DgoT (H*/galactonate)
Malate/lactate exchange

Bicarbonate transport

¥ EERIGAEEFDO—FITY. FRICEL TIEBRBICBHLEDE LT,
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Orbit mini

Orbit mini ~ Orbit 16 TC 5’:"”"“ IS S

AFF vV (BLAUKEME. UHY RMkFE. BERSM).
DNA +/R7. EXRTF R, I UGRE

—BFLANIVDF v 2IVEEREZHEIC

ATREE_EEREEZAVRRICEITS. BEEORA, MRZ >IN BOBIEMN, E—F v XIVEROMNEZBGHIC Alamethicin
I5TEHDTETT. BRLEAMDIREZVYINIE EBFADI TV F Y RIVELBAIA(FFrRIVEE) % [ . i -
1Y W - < - <
ATHICRR LIRS EICERR L. EMEAOMED., Mat - WERITETS T EHARTT, i Al S o W Sl 1 0| -
- '_'_._I' T . 50 msH
Gramicidin
i o ; : vy T == = <
ikl b 2 - |8
1500 ms 10 ms
a-HL + polyPEG
. .. . ra il : " I |' I THE I
Orbit mini Orbit 16 TC g I & !'r_ !||_1 fl 4 F 1 ||| iy ':| | T .- J g_
A R | 5 L‘J.‘:_‘;I' J,__.l TIF‘IJ1 LR J -
5s s

- ANIREEZERED 4ch (Orbit mini)  1éch (Orbit 16 TC) RIRHERL - RIED ATHE Aerolysin + polyPEG
+ Orbit mini (FEXY 7 ¢ > THEIEIT TIRERZ 2R B .

- Orbit 16 TC lFRA R —F—/\—%A{EA L TEEN CIRERAE AR —Imm W“ﬂlﬂ‘m mnl meﬂ < ! <
- BHOEZ VNV BEBEEBER. £id7074 )Ry —LTERE ! j 5 W I §
S

- BEWEE. BRIRE. XZEal—42— 775754 —IFRE 15m 75 ms
- BEIOY hO—Jb (10~ 50°C) BJRE Cll2a-Botox
CFOUSY AR, USB CEEES: (Orbit mini) il
M YT s P e f’ﬂﬂﬁ“‘h‘
. o i 7 § Q_
lonera toms e

MECA - Micro Electrode Cavity Array Wherever ions flow... . .
Fusion of proteoliposomes

OrbitORERITEATBMECAF v Il RERL R —ICAE/7OF v E T —HEREBEETN.
BF v ET/—ITIEAQ/AQCIVNEIEANIRII L TIIE TN TLE Y,

BRI T HMECAT v FIdpaintingiElc & 77245 3 H U5 IS — BREA SRR CTURATAEC.
5299 g AEUT VK] BNV E, BIRICED A A F 5 2 VDRI BN TEEC AU T — FENTOET, m |§ || |||| || ”l |EI| l“l |"|l1||| |”| I
] f (V)

LA YF o R 750 ms s
RyR1

Nav KcsA E71A

5pA

.
ot
o
Piie
e
Pids
Piae

Kv1.3

T T R T T

20 ms -

RATOFvET 14—
(®50 - 150um)

Ag/AgCI &1l
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Vesicle Prep Pro

BIEAE

HHEGIRETEXRY RV —L (GUV) ZFE< BEMER

ILYbA74—A—=2aviE KNETEREE7 1 IVLAERREBSTIRBTES) &Y. BRBEIV—T
BEE1~30um DEXBEEN 71V (GUVs) &, BE - SERMTERT SHANDOEETT.

Ty FENEEEZOPINVICMAT, 7OV EEETSIET, TEXELGEEHLSVRY —LE
ERTBZEHTEET,

Vesicle Prep Pro

- B 1-30um D GUV EER

- BRATRIEERMAITNISEIBE (DPhPC, DPPC, DOPC, DMPC, POPC 7 &)
EEOMEEBEREICL LT, JBEIY FO—)VAlsE
EE _EERER / 2 /N DFEMEEHME IR

- BYAET ) —

- DRV — LR RGBTRRDIERMEERE N I

C FEEICOVINY MEEREH | W14x D16 x H6.5cm  1.8kg (AA4K)

Vesicle Prep Pro F+ >/ /\—

iPS FBR.ORh#l ARl ERE wan

CardioExcyte 96
BB

== CardioExcyte 96

iPS BROEFHRD M E—4 2 X - fiRRNBRDAEIC

1 E=F Y ZREE MEA ROMBABMCNEDATEEE. NIV Y FHROEERI V-2V TRETY.
DEHIRTEVT T L (LEMDIERIC X 2D A M CRFHIRRG & DN HBIES RIHERIRETT

< 96 7 T )VEEFAIE

CINVT U —RIE

- REAEZ4 ) > olRE

CBENR—V VYT RMER—T VYT (AT aY)

CAVFAR—YIVIRTL GREE - CO,HIfE) 48

- SBETREBN T — 2T - TS TERY T M EE

<N F—= 3 VEHE PSR [ iCell®, iCel™®, AXOL CM,
Cardiosight®-S, MiraCel™ Cardiomyocytes %

CardioExcyte 96

Mean Beat #rE

1R RE § R RE
RN E L , AE—F VR
.-""F'_-_H
* * CardioExcyte 96
vy —7L—+h
HEhL—X FEHEI—X HErL—X L —X
HET—2H
FUJIFILM
FUJIFILM Cruular ‘ N E:':I.E L
(G (Gt
iCell® 500 ms iCell2® Nexel's
500 ms cardiomyocytes cardiomyocytes 500 e Cardiosight®-$
Axol® 500 ms Cellartis®
500 ms cardiomyocytes

cardiomyocytes
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FLEXcyte 96

FLEXcyte 96 Atlaz

FEFHFRMETTO iPS AR OERHRRDINHEN = RIE SFNIVTZ ) =DV T IV E A LI

HRDS 5y FIVTEEBHONA R I—T v MEFICER LY R F LT, INARIV—T "y FEHIRD A T 1 7 ZBED AIEE
DEE R, EAR 2 U —= > 5 OFHOOHMIIOWEES (MN/mm?) %,
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