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Fig. 1. BKy1 is specifically expressed in mouse bronchial smooth muscle (BSM)
(A) Real-time PCR analysis of BKy subunits (BKy1-4) in BSM (N=3). (B) Real-time PCR analysis of BKa, BK31 and BKy1 in several

types of smooth muscle tissues (N=4-5). (C) Western blotting using specific antibodies against BKo,, BKB1 and BKy

1, respectively. (D)

Immunostaining was performed to reveal intracellular localization of BKa and BKy1. Images were acquired using a confocal microscope.

In Fig. 1C and D, representative pictures from three independent experiments are shown. Aorta was used as a control in this study because

of little BKy1 expression.
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Fig. 2. BK channel in mBSMC:s is activated at physiological membrane potential and pCa 8.0

The outward currents in mBSMCs and mASMCs were obtained using a whole-cell patch-clamp technique. (A) Current traces acquired

form mBSMCs or mASMCs before and after the treatment with 1 pM PAX, a specific BK channel blocker. Voltage steps from -50 to +50

mV in 10-mV increments were given to myocytes. (B) PAX-sensitive current-voltage relationships in mBSMCs (n=6) and mASMCs (n=4).
(C) PAX-sensitive current density at 50 mV in mBSMCs (n=6) and mASMCs (n=4). *p<0.05. Intracellular Ca’>" level was fixed at pCa

8.0.
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Fig. 3. MTX does not activate BKca currents in mBSMCs at pCa 8.0

(A) MTX was cumulatively applied to mBSMCs and mASMCs. After

treatment with MTX, PAX was applied to determine BK channel

current components. Voltage steps from -50 to +50 mV in 10-mV increments were given to myocytes. (B) PAX-sensitive current-voltage
relationship measured with or without MTX (n=4 in mBSMCs and n=4 in mASMCs).
(C) Concentration-response relationships for MTX in mBSMCs and mASMC:s, respectively. The peak outward current amplitudes at 50

mV in the presence with each concentration of MTX were normalized
*p<0.05, **p<0.01 vs. mBSMCs, #p<0.05 vs. non-treated Control.
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Fig. 4. BKy1 knockdown decreased BKca channel activity in mBSMCs

(A) Infection of AAV was confirmed by GFP fluorescence in organ cultured mBSM for 48 h. (B and C) mRNA and protein level of BKa,
BKB1 and BKyl in mBSM treated with shBKyl were analyzed by real-time PCR (N=3, B) and Western blotting analyses (N=4, C).
mRNA and protein expression was normalized to that of shControl. *p<0.05, **p<0.01. (D) MTX (1 uM) was applied to mBSMCs treated
with shControl or shBKy1. Voltage steps from -50 to +50 mV in 10-mV increments were given to myocytes.

(E) PAX-sensitive current-voltage relationship measured with or without MTX (n=4 in shControl and n=4 in shBKyl). (F) The
PAX-sensitive current density at +50 mV after treatment with 1 uM MTX is compared. (n=4 in shControl and n=4 in shBKy1). *p<0.05 vs.

shControl, #p<0.05 vs. non-treated control.
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Summary

Excess contraction and remodeling of airway smooth muscle (ASM) are associated with airway diseases such as asthma
and chronic obstructive pulmonary disease. Bronchodilators (BD) including muscarinic receptor antagonists and 3>
adrenergic receptor agonists are used in the treatment of these diseases. Relaxing ASM using BD is also effective for
prevention of sever and chronic airway diseases, because repetitive excess contraction causes irreversible bronchial
remodeling. However, pre-existing BD cannot be used for patients in some cases due to side effects. Therefore BD more
specific to ASM needs to be developed. Large-conductance Ca®'-activated K* (BK) channel is an attractive target for
bronchodilator (BD), because BK channel hyperpolarizes membrane potentials and inhibit contraction in bronchial smooth
muscle cells (BSMCs). Recently leucine-rich-repeat-containing (LRRC) proteins are identified as novel auxiliary (y)
subunits. However, the roles of BKy subunits in SMCs are unclear. We found that LRRC26 (BKy1) is highly and
specifically expressed in mouse BSMCs (mBSMCs). Co-immunoprecipitation and single molecule imaging analyses
showed direct interaction between BKa and BKyl in mBSMCs. Whole-cell patch-clamp analyses revealed that significant
BK channel currents were evoked under the conditions where [Ca®']; was fixed at 10 nM (pCa8.0) in mBSMCs, but not in
mouse aortic SMCs (mASMCs). Mallotoxin, which activates BK channels that do not contain BKy1, dose-dependently
activated BK channel currents in mASMCs, but not in mBSMCs. Knock-down of BKy1 in mBSMCs significantly reduced
BK channel currents at pCa8.0 and recovered sensitivity to Mallotoxin. These results suggest that BKyl in mBSMCs
increases BK channel activity and inhibits bronchial contraction in physiological conditions by keeping membrane potential

negative range. BKyl may be a potential target for BSM-specific BD.



