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ABSTRACT Objective: To investigate the Single-molecule localization and spatial distribution of BK channels in cultured HEK293
cells. Methods: BKa and B2 subunits were labeled with fluorescence proteins, such as mEos2, Dronpa, TagGFP. Then the plasmids were
transferred into HEK293 cells and cultured at 37°C for 24 h. The cells were observed by laser scanning confocal microscopy (LSCM),
total internal reflection fluorescence microscopy (TIRFM) and photoactivated localization microscopy (PALM). The effects of
fluorescence proteins on BK channel were also investigated by patch clamp recording technique. Results: Fluorescence images obtained
from LSCM and TIRFM microscopy revealed that BK channels assembled into irregular clusters and BK o subunits were well
co-localized with B2 subunits in HEK293 cells. While the PALM microscopy illustrated that there is spatial distance between BK« and
B2 molecules. The localization and function properties of BK channel were not influenced by the fused fluorescence proteins.
Conclusion: Each cluster of BK channel was assembled with many a and g molecules but they were not fully co-localized. This result
revealed the structural basis of BK channels at the molecule level and provided a model for studying the molecular mechanisms of protein
interaction. Also PALM microscopy servers as a new tool in the research of many vital activities, such as gene expression, signaling
pathways and protein-protein interaction.
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tion microscopy, STORM ) 4 & v 9¢ ) il /% (photoactivated
localization microscopy , PALM ) 4548 55 /0 W 2R i ik 0 6 i 1%
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I 3L 30 4 3235 2K pcDNA3.1/Zeo(+) L) S it 4 pcDNA3.
1-TagGFP,pcDNA3.1-TDimer I ,pcDNA3.1-mEos2,pcDNA3.
1-Dronpa,pcDNA3.1-mSlo1,pcDNA3.1-hp2 ,h2-myc Hi A% 3%
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B IFAE3TC L EA S % CO, IEIREEFRAR P A I BRULHT—
KBE R M % 78 2 24 LA, f % BE R 21 80 % ~ 90
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Fig. 1 Expression and subcellular localization of BK channels in HEK293
cells: ( A )Representative confocal images of HEK293 cells expressing
mSlo1-TagGFP and h2-TDimer Il . ( B )Immunofluorescence imaging for
the plasma co-localization of mSloland hg2 in HEK293 cells
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Fig. 2 Single-molecule localization and spatial distribution of BK channels

in cultured HEK293 cells
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Fig. 3 Fluorescence proteins have no effects on the kinetics of BK
channels: (A) Kinetics properties of BK channels in HEK293 cells. (B)

Representative current traces of mSlol and mSlo1-mEos2
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