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Tab.1 Composition of solutions for K¢, channel experiments (mmol/L)

KCl HEPES EGTA CaCl, [Ca®]* pH**
200 10 7.4
200 10 5 3.33 0.3 7.2
200 10 5 4.31 1.0 7.2
200 10 5 4.76 3.0 7.2
200 10 2 2.10 100 7.2
ok Ca? pumol/L; ** pH 6 mol/L KOH
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Fig.1 K, channel currents recorded from SG of E. sinensis under at different holding potentials
Ca®* 3.0umol/L; 0 0 1-3 ;a ;b
Incubated with Bathed with 3.0 umol/L free free Ca’" concentration 3.0umol/L; 0: close; 1-3: open; a: BK¢, channels; b: IK¢, channels

TEHR {3 /mV [ {3 /mV
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Fig.2 Current-Voltage curves of K¢, channels recorded from SG of E. sinensis
Ca** 3.0umol/L; a - , 396pS; b - ,

88 pS
Incubated Bathed with free 3.0 umol/L free Ca*" concentration 3.0umol/L; a: Current-Voltagecurve of BKc, channels, fitted conductance was
396 pS; b: Current-Voltage curve of IK¢, channels, fitted conductance was 88 pS
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Fig.3 Current histograms of K¢, channels recorded from SG of E. sinensis
0. L1 ;a b +60mV, Ca** 3.0umol/L,a  BKg, ,b  IKc, ;e d
—-80mV  +80mV, Ca®" 100.0pmol/L, BKea, ;a b ¢ d 24.00pA, 3.13pA, 20.00pA

4.45pA

0. close; 1. open; a & and b were BK¢, and IKc,, respectively, holding potential was +60 mV, bathed incubated with 3.0 umol/Lfree free Ca**
concentration 3.0umol/L; ¢ and& d. both were BKc, channels, holding potentials were —80mV and +80mV, respectively, incubatedbathed with
free 100.0 pmol/L free Ca*" concentration 100.0pmol/L; current amplitudes for from a, b, ¢, and to d were 24.00pA, 3.13pA, 20.00pA, and 4.45

pA, respectively
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Fig.4 BKc, channel currents recorded from SG of E. sinen-
sis under at the sameconstant holding potential but
bathed incubated with different concentrations of-
free free Ca>* concentrations
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Tab.2 The characteristics of BKc, channel bathed in-
cubated with different concentrations of Ca?*

C a2+

(umol/L) ()

(s)

0.3 5 0.168+0.001 0.03293+0.02728

1.0 5 0.686+0.007 0.07383+0.01512

3.0 5 0.971+0.007 0.06689+0.02142

100.0 5 0.257+0.117 0.02909+0.02440
-60 mV

mV

>

—-80 mV , BKc,

(P<0.05, n=5),

34

(P<0.01, n=5),

( 3)IKc
(0.017 36:0.004 03)s  (0.022 620,016 16)s,
0.7040.06  0.79+0.11,
(P 0.05, n=5), Ke,
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Tab.3 The characteristics of different types of K¢, channels types under at different holding potentials

(mV) () (s)
BKc, -40 5 0.596+0.125 0.03233+0.00741
-80 5 0.961+0.012 0.05585+0.01299
IKc, -40 5 0.699+0.065 0.01736+0.00403
-80 5 0.790+0.114 0.02262+0.01616
BKc. ! nﬂM “n . nﬂ
Kca ( 3 0 ‘
(-40mV ~ —80mV), BKc, K¢, :
(P<0.01, n=5); R
-80mV  , BKg, Kc, |
(P<0.05, n=5) b
, BKc, !
Ca*" 3.0 pmol/L , 5
, BKca ) 1 * %
5 > 0 ¢
(  Sa~d); |
( 5a,c), +80mV 0 JM—&MMW d
( Se) Ca*' 0.3
1.0 wmol/L , 0 PRSP Ao oy
(N) 1, Ca* 3.0 umol/L
Ca®" 100.0 20.0pA |
umol/L , , 100 ms
( 6) 5 Ca** 3.0umol/L
(-80mV +80mV) Fig.5 Changes of channel switching incubated bathed with
free 3.0 pmol/L free Ca** concentration 3.0pmol/L
( 3¢, d, 6), * ;0. ; 1-3. ; a-d.
Ca*" 4s, +60mV: a. : b.
3.0 umol/L , ) ; 5
’ 2, +80mV: . -
, Ca™ *: substate; 0. close; 1-3. open: a-d. interval followed by 4 s, holding

2.3 WAL BB RS HEAT
WK HEFRHA

Ca™ 3.0 umol/L 40

mmol/L (TEA), ,

> >

TEA 10 min,

, 15 min

potential was +60 mV; a. channels werehad not yet fully open; b.
channels werehad fully opened with at Llevel two and three open
state; c. level two and three of channels had gradually closed with
the appearance of and occurred substate; d. Llevel two and three
of channels had were closed, and left Llevel one channel open; e.
holding potential was at +80 mV, and channels appeared cluster
open

3 Wit
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Fig.6 Characteristics of BK¢, channel recorded from SG of
E. sinensis incubated bathed with 100 umol/L free
free Ca®"concentration 100pumol/L, under at different
holding potentials
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Fig.7 Bathed Incubated with 3.0 pmol/L free free Ca*
concentration 3.0pumol/L, holding
Ca** 3.0umol/L;
s 1-2. ;a. TEA; b. TEA
10min; d. TEA 15min

potential: -70 mV; 0. close; 1-2. open; a. no TEA; b. TEA effected
for 5 min; c. TEA effected for 10 min; d. TEA effected for 15 min

-70mV; 0.
Smin; ¢. TEA
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Abstract: Inside-out patch clamp technique was used to identify and characterize Calcium-activated potassium
channels (K¢,) from cultured Eriocheir sinensis haemocytes 2~24 h after plating. Calcium-activated potassium
channels were observed in high symmetrical potassium solutions (200 mmol/L). Only small granule cell (SG) ex-
pressed BK¢, and IK¢, channels. The conductance of BK(, channel was 396 pS with open rectangle waves. At con-
stant potential, the open-rate and open-number of this channel were increased with [Ca®'] from 0.3 to 3.0 umol/L,
but decreased when [Ca®'] was increased up to 100.0 pmol/L, manifesting Ca*’-dependent inactivation of BK¢,
channel. When the potential was held at —40 or —80 mV in the presence of 3.0 umol/L [Ca®'], the mean
open-duration were (0.032 33+£0.007 41) s or (0.055 85+£0.012 99) s (P<0.01), respectively and the mean open
probability were 0.596+0.125 or 0.961+£0.012 (P<0.01), respectively, indicating that BKc, channel is volt-
age-dependent. The conductance of IK¢, channel was 88 pS, with open rectangle waves. IK¢, channel was open
when [Ca®*"] was kept at up to 3.0 umol/L, showing that IK¢, channel is Ca**-dependent. When the potential was
held at —40 or —80 mV, the mean open-duration were (0.017 36+0.004 03)s or (0.022 62+0.016 16) s (P>0.05), re-
spectively and the mean open probability were 0.699+0.065 and 0.790+0.114 (P>0.05), respectively, indicating that
IK¢, channel is not obviously voltage-dependent. In addition, the Calcium-activated potassium channel could be
completely be blockaded by a 15-min perfusion of tetracthylammonium (40 mmol/L), suggesting that the Kc,
channels have a pivotal function in cellular immunity of crustacean.
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