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Occludin is an integral membrane protein localizing at tight
junctions in epithelial and endothelial cells. Occludin from confluent culture
MDCK I cells resolved as several (more than 10) bands between 62 and 82kD in
SDS-PAGE, of which two or three bands of the lowest molecular mass (Mr) were
predominant. Among these bands, the lower predominant bands were essentially
extracted with 1% Nonidet P-40 (NP-40), whereas the other higher Mr bands were
selectively recovered in the NP-40-insoluble fraction. Alkaline phosphatase
treatment converged these bands of occludin both in NP-40-soluble and -insoluble
fractions into the lowest Mr band, and phosphoamino acid analyses identified
phosphoserine (and phosphothreonine weakly) in the higher Mr bands of occludin.
These findings indicated that phosphorylation causes an upward shift of occludin
bands, and that highly phosphorylated occludin resists NP-40 extraction. When
cells were grown in low calcium medium, almost all occludin was NP-40 soluble.
Switching from low to normal calcium medium increased the amount of NP-40-
insoluble occludin within 10 min, followed by gradual upward shift of bands.
This insolubilization and the band shift correlated temporally with tight
junction formation detected by immunofluorescence microscopy. Furthermore, they
found that the anti-chicken occludin mAb, 0c-3, did not recognize the
predominant lower Mr bands of occludin (non- or less-phosphorylated form), but
was specific to the higher Mr bands (phosphorylated form) on immunoblotting.
Immunofluorescence microscopy revealed that this mAb mainly stained the tight
junction proper of intéstinal epithelial cells, whereas other anti-occludin mAbs,
which can recognize the predominant lower Mr bands, labeled their basolateral
menbranes (and the cytoplasm) as well as tight junctions. Therefore, they
conclude that non- or less-phosphorylated occludin is distributed on the
basolateral membranes, and that highly-phosphorylated occludin is selectively
concentrated at tight junctions as the NP-40-insoluble form. These findings
suggest that the phosphorylation of occludin is a key step in tight junction

assembly.
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