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Fig.1 Inactivating and noninactivating Ca’*-dependent K* -
currents in DRG neurons
Whole-cell current trace recorded with the pipette containing 150 K*
were shown. The cell was stepped from a holding potential of ~60 mV to
either ~60 mV or 0 mV for 100 ms and then to 80 mV for 400 ms. The
voltage protocol was shown at the bottom. In all the whole-cell cases
without specific explanation, cells were bathed in the normal saline. The
current trace at 80 mV by 0 mV prepulse is supposed to contain both
Ca*-dependent K* and Ky currents and the trace by —60 mV prepulse is
only composed of Ky current. Therefore, a difference between the two
traces gives a net Ca*-dependent K current shown on the right. (a) the
difference between the two traces shown on the left gave a pure
inactivating K¢, current, a single-exponential fitted to the inactivating
K, current gave the time constant of inactivation 7=80 ms. (b) the
difference between the two traces shown on the left gave a pure
noninactivating small outward current.
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Fig.2 The Ca*-dependent component of whole-cell current
(a) Application of calcium-free external solution reversibly eliminated
the inactivating Ca”'-dependent K° current at 80 mV. The voltage
protocol was indicated at the bottom. (b) The Ca®-sensitive K' current
was obtained by subtracting the current recorded in calcium-free
external solution. The best single-exponential fitted to the inactivating

current gave a slow time constant of inactivation 7 = 85.4 ms.
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Fig.3 The Ca’‘-dependent K* currents identified as BK
channels by BK channel blocker ChTX
Ca’-dependent K' currents activated by a voltage step to 100 mV before,
during and after the application of 100 nmol/L. ChTX were shown.
Outward current trace were clearly reduced by a BK channel blocker ‘
ChTX, which means that Ca”-dependent K™ currents were BK currents.
The voltage protocol was shown below traces. Obviously, recovery of

BK channels from blocking was incomplete.
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Fig.4 Extercellular application of 16 U/ml papain removed
the inactivation of BK current

Whole-cell current from a DRG neuron bathed in the normal saline with

10 mmol/L 4-AP were shown before and after bath application of :

16 U/ml of twice crystallized papain for 1 min. The voltage protocol was

the same with Figure 1 and shown at the bottom. The inactivation of BK

current was clearly removed by papain.
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Inactivating Calcium-activated Potassium Currents
in Rat Dorsal Root Ganglia Neurons

LI Wei", WAN You?, HAN Ji-Sheng?, DING Jiu-Ping", XU Tao"™
(“Institute of Biochemistry and Biophysics, College of Life Science and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China;
PInstitute of Neuroscience, Peking University, Beijing 100083, China)

Abstract Large conductance voltage and Ca*-activated K* channels (BK channels), which are ubiquitously
expressed among mammalian tissues, play a variety of physiological roles. The inactivating BK channels have not
been extensively studied in primary tissues and rarely do they exhibit inactivation. An inactivating BK current
(BK;) was identified in rat small dorsal root ganglia (DRG) neurons . The inactivating currents are sensitive to the
specific BK channel blocker charybdotoxin (ChTX) and the effect of ChTX can be removed partially when washed
with normal external solution. The inactivation of BK; can be removed by external treatment of papain.

Key words dorsal root ganglia (DRG), BK channel, inactivation
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