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Study on the mechanism of reproducibility of stress fiber orientation in vascular smooth muscle cells
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Abstract: Stress fibers (SFs) play essential roles in various cellular events including cell movement, shape maintenance
and cell function. They also reorganize themselves in response to variation in the mechanical environment. Recently, we
found that SFs reorganized following their temporal disruption with cytochalasin D looked similar to those before
disruption in vascular smooth muscle cells. This indicates that the cells may have a memory of SF orientation. We
previously found that focal adhesion arrangement affects this memory of SF orientation, while microtubules acted as its

eraser. However, the role of intermediate filaments (IFs) to the memory of SF orientation remained unclear.

Hear we

investigated the effects of IFs during the reorganization process of SFs. We preconditioned the cells with cyclic stretch to
make their SFs align in a same direction. We then disrupted SFs completely with cytochalasin D for 1 h, and let them
reorganize in the drug-free medium for 3 h. IFs were also disrupted with acrylamide during the disruption or reorganization
process of SFs. The reorganized SFs appeared as they had been in the presence of IFs, while SFs showed random
orientation in the absence of IFs. Interestingly, the orientation of SFs tended to be coincident with that of IFs following the
temporal disruption and the subsequent reorganization of both SFs and IFs, simultaneously. These results may indicate that
IFs have a potential to interact with SFs and serve as a guide leading SFs to focal adhesions to facilitate their memory of

orientation.
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Fig. 3 The orientation distributions of SFs

Tablel The matching rate between the orientation of SFs and IFs. (meantSD)

Specimens

iii)

i
1) Just after cyclic ! . . . .
SF,1h-disruption SF&IF,1h-disruption

stretch L .
+3h-reorganization +3h-reorganization
Whole cell (n=65-89) 75.448.1 76.3+7.7 79.146.3 "
Matching rate o Nucleus region (n=20) 89.31+4.1 91.7£3.1 92.142.5"
(%) Mid region (n=20) 90.5+4.0 % 924424 92.742.4"
Peripheral region (n=20)  85.9+4.8 " 89.5+4.8 " 87.6+5.4"

"p<0.05 vs. just after cyclic stretch in each region of analysis; “p<0.05 vs. nucleus region in each specimen group.
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