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- Abstract -

Background: The ATP-sensitive potassium (Karp) channel comprises an inwardly-
rectifying K™ channel (Kir) and a sulfonylurea receptor(SUR). This study investigated
the mechanism of different ATP sensitivity between skeletal- (Kir6.2/SUR2A) and
smooth muscle- (Kir6.2/SUR2B) type Kap channels.

Methods: Messenger RNAs encoding mouse Kir6.2, and rat SUR2A or 2B were
co-injected into Xenopus Laevis oocytes to express each type of Kap channel.
Using the inside-out patch clamp technique, the channel currents for MgATP
sensitivity were measured and analyzed.

Results: By addition of 100 uM of MgATP, the current initially decreased and then
slowly increased in Kir6.2/SUR2A. This gradual, ATP sensitivity decrease during
prolonged MgATP application was fotally blocked by LY 294002, a pho-
sphatidylinositol-3 and -4 kinase inhibitor. In contrast, a rather rapid sensitivity
decrease affer initial inhibifion was observed in Kir6.2/SUR2B by 100 uM of ATP,
which was not blocked by LY 294002. This channel activation was Mg®'-
dependent, suggesting that ATP hydrolysis is critical.
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Conclusion: This result supports the idea that the ability of MgATP to stimulate
Kir6.2/SUR2B channels reflects a faster rate of ATP hydrolysis at NBD2 of SUR2B (J

Kor Diabetes Assoc 27:332~342, 2003).
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Skeletal and smooth muscles
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Fig. 1. Effect of prolonged ATP application on Karp channel currents for Kir6.2/

SUR2A and Kir6.2/SUR2B. Mean Karp conductance recorded for Kir6.2/
SUR2A (A, n=7) or Kir6.2/SUR2B (@, n=7) currents at different times after
the addition of 100 kM ATP to the intracellular solution. The slope conductance
(G) is expressed as a fraction of the mean (Gc) of that obtained in control
solution before exposure to ATP. All solutions contained 2 mM Mg2+.
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Fig. 2. Effect of prolonged ATP application on ATP dose-response curve in Kir6.2/
SUR2B channel. Concentration-response curves for Kir6.2/SUR2B conductances
immediately after 100 (M ATP application (@, n=5) and 5 min later (O, n=7).
The slope conductance (G) is expressed as a fraction of the mean (Gc) of that

obtained in control solution before exposure to ATP. All solutions contained 2

mM Mg™".
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Fig. 3. LY 294002-insensitive and -sensitive currents during ATP application in Kir6.2/SUR2A and Kir6.2/SUR2B
channels. A. Mean Kir6.2/SUR2A or Kir6.2/SUR2B conductance recorded in the presence of 100 yM MgATP
with (@, n = 3 for 2A; n = 11 for 2B) or without (dotted lines) 100 M LY 294002. B. The dotted lines show
the difference currents (A for 2A; O for 2B). The slope conductance (G) is expressed as a fraction of the mean
(Ge) of that obtained in control solution before exposure to the test substances. All solutions contained 2 mM

Mg2+.
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Fig. 4. Mg-free ATP dose-response curves in Kir6.2/SUR2A and Kir6.2/SUR2B
channels. Concentration-response curves for Kir6.2/SUR2A (A, n=4) and
Kir6.2/SUR2B (@, n=4) conductances without intracellular Mg2+. The dotted
lines represent the data from MgATP. The slope conductance (G) is expressed

as a fraction of the mean (Gc) of that obtained in control solution before

exposure to the test substances.
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F4AE B G Q8% 07 o)FHo] WelE T
ellAe] ATP szt o] 52 &Aool 1A 57t
=2 g ek 2 Ao E SUR2AS] 5= vk
=412 SUR2BHEY} 43| 15| 9l Zolug, 1
2lE S99 ATP s53tdol o] 252 44
o] vzt ¥ ow AL Zlolck o3t A= %
< 8ol =EFTEks SUR2AE 7= 422

o

ju!

. (o]

[o5

N

i
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Ao Karp B2 BA0 Z7pl Aoz o] 3
of, AlE H37|Ho] gt HIAT Hrt ke A
vhar slch B3k Ko B2 245 I wlebAl2e]
9] ZAAE A= = SURITIo] ol SUR2A
9} SUR2BoIAE 2hgshs, AZQ LAl Ag-2 3]
A AT 9 =42 A% s SRk g &
ZAE S8 WA Kar 52 ZA49] 7714 0]
OS5 ol 9xIvks AHdS 2 Ao Aate Sl
ol A= Wb E Sol7] okme] Ade] Folkct
£ Fe3% Zlow Aztwa, PHY A s 5
o] A8 75 53t 7919t FoldF=Ao]

slofo} gkl Azl

0]
o}

ATHHA: Karr S2% Kir®} SURE FAES] 9]
th ol A7 AT (Kir6.2/[SUR2A)T} 2t
(Kir6.2/SUR2B) 9] Karp E2 Afo]2] ZF2} t}& ATPY|
gk Aol e =ARE] Sl ARlseic

i Kare 25 WA SlsiA AF
Kir6.2¢} #A]e] SUR2A 32 SUR2BE 7141 Q=
mRNAZE- Xenopus Laevis2| JFAlol] 3t & vl A
7} Inside-out =FASkaLA (patch clamp) 7% o]
g31o] Karp 29 o] A5 S48l 48150k

21 100 M MgATPE d71dto g, Kir6.2/
SUR2ANA A= Z7]ol 2HAsilar o] Xs]
Z7Vsliet. A7 MgATP7} A85]= 5]t ol
ZAAQ] ATPo|| theh 7H=419] ZH4eE LY 294002,
FtE oA E-33 -4 FIUolA] Al o]
s AgkElQdel. ook tiEAe®  100uM
MgATPo]| eJ3l] 27| A o]F g=J3] wlE ATPo|
ik 24 ZE47) Kir6.2/SUR2BoYA] =] oA A] vk
LY 2940020]] oJal] $ds] Apeks]Ale okgkar, Mg™
o] FA] s] Xpeke oAck

ZHE: o] A¥AIE= SUR2BS] NBD2ol|4] ATP
7K REl] 4571 SUR2AS] NBD2o||AS] ATP 715
B3 £% Hr} w2, o] xjo]i= SUR2AS} SUR2B
o] C-ggt 42709 op|iste] 7|5 Apo|E Yot
3L AZkIck
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