D1

Quel type d'ion passe dans ce canal ?

Expérience en V-clamp ou I-clamp ?

Protocole de stimulation ?

Courant temps-dépendant (inactivation, activation) ? voltage-dépendant ?
Modéele ?

Courant total ou unitaire ?

Réalisé en patch-clamp ou en double-microélectrodes ?

Résultats et conclusion ?

D2

Quel type d'ion passe dans ce canal ?

Expérience en V-clamp ou I-clamp ?

Protocole de stimulation ?

Courant temps-dépendant (inactivation, activation, rectification) ? voltage-dépendant ?
Courant total ou unitaire ?

Réalisé en patch-clamp ou en double-microélectrodes ?

Effets de la concentration en K* sur le potentiel d'équilibre au K* et sur la conductance ?
Résultats et conclusion ?

1D3

Quel type d'ion passe dans ce canal ?

Expérience en V-clamp ou I-clamp ?

Courant temps-dépendant (inactivation, activation, rectification) ? voltage-dépendant ?
Courant total ou unitaire ?

Potentiel d'inversion du courant ?

Seuil d'activation ?

Conductance maximale a quel potentiel ?

Effet de la sous-unité ?

Conclusion ?

TD4

Quel type d'ion passe dans ce canal ?

Expérience en V-clamp ou I-clamp ?

Courant temps-dépendant (inactivation, activation) ? voltage-dépendant ?



Courant total ou unitaire ?

Effet du Bay-K, de la toxine, et du PMA sur les courants ?
Conclusion ?

TD5-TD6

Quel type d'ion passe dans ce canal ?

Expérience en V-clamp ou I-clamp ?

Courant temps-dépendant (inactivation, activation, rectification) ? voltage-dépendant ?
Courant total ou unitaire ?

Potentiel d'inversion du courant ?

Seuil d'activation ?

Effets du baryum et du césium (voltage-dépendant, temps-dépendant) ?
Conclusion ?

D7

Technique utilisée ?

Quel type d'ion passe dans ce canal ?

Expérience en V-clamp ou I-clamp ?

Courant total ou unitaire ?

Effets du calcium, de I'ATP et du magnésium ?
Conclusion ?

TD8

Quel type d'ion passe dans ce canal ?

Expérience en V-clamp ou I-clamp ?

Courant total ou unitaire ?

Potentiel d'inversion du courant ?

Seuil d'activation ?

Effets du magnésium sur la rectification ?

Effets de la sous-unité sur la rectification ?

Conclusion ?
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Formation of functional
heteromultimeric channels between
hKV1.4A23_233 and KVZ.]AN139. (a)
hKv1.4,05 253 current during a voltage
step to +40 mV from a holding potential
of ~100 mV. (b) Kv2.1,n139 current dur-
ing a voltage step to +40 mV from a
holding potential of ~50 mV. (¢) Hetero-
multimeric  hKv1.4458 283-Kv2.14n530
heteromultimeric current during a voltage
step to +40 mV from a holding potential
of ~50 mV, where none of the homomul-
timeric hKv1.44,5 253 current would be
available for activation (see Fig. 1). (d)
Arithmetic sum of the homomultimeric
hKv1.442¢ 2¢; current at a holding poten-
tial of ~100 mV and homomultimeric
Kv2.1,n130 current measured at -50 mV
(solid line) digitally added in the ratios
noted to the right of each trace. The het-
eromultimeric current from ¢ is shown as
a superimposed dashed line for compari-
son. If hKv1.4,.5 553 current were to be
available at ~50 mV, the inactivation ki-
netics of the current measured in the coin-
jection experiments cannot be explained
by the arithmetic sum of the independent
expression of hKv1.4szs 263 and Kv2.
1an130 channel currents. In all experi-
ments, oocytes were held at the specified

.holding potential for 1 min prior to the

depolarizing step to +40 mV.
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inward rectifier K* currents expressed by injection of the IRK1-cRNA into the oocyte. Fifty nanoliters of the cRNA at a concentration of
5 ng/ul were injected into the stage V oocyte and the expressed currents recorded one day after injection, (A) Families of currents elicited by 650
msec voltage steps from a holding potential of ~30 mV at 10 mM (left) and 40 mm (right) [K*],. Voltage steps were 0, -30, -50, ~60, ~70, -80,
-90 and —100 mV from top to bottom (left), and 30, 10, -20, —30, —40, -50, —60, —70 and 80 mV (right). (B) The isochronal /-V relationship
measured just afler the capacitive transient at each voltage step in A (open circles. 10 mu; filled circles, 40 mm [K*),). Note that there are
‘‘crossover’” in the /-V curves and a slight negative slope at potentials positive to E,.
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Transcription in vitro
Injection Classe A Ciasse A
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+ 1uM Bay-K 8644

Tissu natif 200/50 nA
100 ms

| L
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A

Voltage imposé a AMPc PMA

& deux électrodes

Pharmacologie comparée des trois types de canaux calciques

Expression de canaux (classes C, B, et A). {A). L'injection d'ARN codant pour les différentes sous-
calciques unités du canal calcique (a1, B et 0.25) dans des ovocytes de xénope induit,

aprés deux a trois jours, la formation de canaux présentant des propriétés

% électrophysiologiques et pharmacologiques similaires & celles mises a jour
Enregistrement sur des cellules natives. (B). Le canal de classe C {type L) est activé par une

en canal unitaire dihydropyridine (Bay-k 8644}, le canal de classe B (type N) est bloqué par

I'a-CgT-GVIA et le canal de classe A (type Q ou P, est insensible & ces deux
agents. (C). Aprés expression dans l'ovocyte de xénope (par injection
d’ARN de cceur), les courants calciques de type L restent sensibles aux
régulations par la protéine kinase A (stimulation par 'AMPc) ou C (stimula-
tion par l'ester de phorbol, PMA). Les courants sont activés par des dépola-
risations de + 10 mV & partir d’un potentiel de membrane de — 80 mV.
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ingle-channel ramp currents of IRK1 and
ROMK1 channets expressad in Xenopus oocytes.
Singte-channel ramp currents from either (A) IRK1
or (B) ROMK1 were recorded from the same
patch in the cell-attached configuration (left pan-
ets), after paich excision in a Mg?*-free solution
(micdle panels), and after the addition of 0.288
mM Mg2* 1o the intemal solution (right panels).
Pipette solution: K*-Ringer; bath solution: iso-K*.
The zero Mg?* ramp current in IRK1 came from a
fully open channel. Al depolarized potentials, the
probabity of opening was reduced as a conse-
quence of the intrinsic gating that is known to
occur in thess channels (13-17). The g, values
are expressed as slope conductance measured
batweenn —-160 and -20 mV in cefl-attached
paiches by the use of voltage steps. In our solu-
tion conditions, g, values for IRK1 and ROMK1
are consistent with those already reported (1, 2).

. Electrophysiclogi- A
cal recording from COS-
1  cells coexpressing 2+4r AN
mBiR and haSUR. (A) 2 .
Left, inwardly rectifying ‘s‘ KZ
property of BIR channel £ 9 g ]
(n = 6). Right, representa- ,_3 -2
tive traces from single- 2 4
channel recordings in the &
inside-out mode at vari- "i -6
ous holding potentials. (B) o -8
Effects of ATP and its an- = 10

alogs on channel activity.
Representative traces of
the excised inside-out
patches are  shown.
Channel activity was in-
hibited by 1 mM dipotas- Os
sium ATP and by 0.1 mM o
AMP-PNP, a nonhydro-
lyzable ATP analog. ADP
(1 mM)and AMP (1 mM}in
the presence of 1 uM di-
potassium  ATP  slightty
suppressed channel ac-
tivity. (C) Lefl, dose-de-
pendent effect of ATP and
its analogs on channel ac-
tivity. Channet activity was
calculated by integrating
current flow during the
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100 -50 0 +50 +100.100 mv
Membrane potential (mV)

1 mM ATP

3
‘n
0 50 120 -12080 40
T ] % %02
24
3
34 34 34
24 24 24
14 14
W0 80 120 12080 40 40 80120 -120 80 40 40 ?120
14 -4 4
24 24
. ] 34

ROMK
1<
120 80 40
<14
24
3

+100 MVt ar & s
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channel openings and di-
viding the integral by the ‘
total sampling time (gen- '

erally 20 to 40 s). The channel activity at each concentration of the agents is
expressed as a percent of the control (at 1 M dipotassium ATP). Right,
representative traces at the indicated ATP concentrations (mM). The numbers
in parentheses give the number of patches analyzed for each concentration.
{See (22, 23) for details of the transfection.} (D) Effects of glibenclamide (0.1
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wM) and diazoxide (100 uM) on channel activity. Representative traces are
shown. In (B) through (D), horizontal bars indicate application periods of the
agents. Membrane potential was held at 60 mV, unless otherwise noted.
Values are means + SEM. The numbers to the right of the traces indicate the
numbers of open channels.



