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Abstract: RhoA is one of the main members of RhoGTPase family involved in cell morphology, smooth muscle contraction, cytoskeletal
microfilaments and stress fiber formation. It has been demonstrated that RhoA modulates endothelial cell permeability by its effect on
F-actin rearrangement, but the molecular mechanism of rearrangement of actin cytoskeleton remains unclear. Recent studies prove that
RhoA/Rho kinase regulats smooth muscle specific actin dynamics by activating serum response factor (SRF)-dependent transcription.
To further investigate the molecular mechanism of the rearrangement of vascular endothelial cell actin cytoskeleton, we explored the
relationship between the activation of SRF and F-actin rearrangement induced by RhoA in human umbilical vein endothelial cells
(HUVECs). HUVECs were infected with the constitutively active forms of RhoA (Q63LRhoA) or the dominant negative forms of RhoA
(T19NRhoA) using retrovirus vector pLNCX-Q63LRhoA or pLNCX-T19NRhoA, the positive clone was obtained by G418 selection.
The expression and distribution of SRF in normal and infected cells were evaluated by immunohistochemistry and Western blot in complete
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medium and in serum-free medium. The effect of F-actin polymerization was detected by Rhodamine-Phalloidine staining. Infection of
PLNCX-Q63LRhoA induced F-actin rearrangement and stress fiber formation in HUVECs, as well as enhanced the expression of SRF
in the nuclei. In contrast, the cells infected with TI9NRhoA showed no distinct changes. With serum deprivation, the expression of SRF
increased obviously in both normal and infected HUVECS, but the subcellular localization of SRF was evidently different. In HUVECs,
the localization of SRF was in the nuclei after 3 d with serum deprivation, but it was redistributed outside the nuclei after 5 d with serum
deprivation. In cells infected with Q63LRhoA, the immunolocalization of SRF was always in the nuclei compared with HUVECs
infected with TLONRhoA, which was almost always localized in the cytoplasm. In HUVECs, the rearrangement of F-actin and formation
of stress fiber increased after 3 d with serum deprivation, but appeared decreased and unpolymerized after 5 d with serum deprivation.
The polymerization of F-actin and the formation of stress fiber in HUVECs infected with Q63LRhoA kept during the period of serum-
free culture, whereas the rearrangement of F-actin in cells infected with TI9NRhoA was not found. These results suggest that RhoA
influences endothelial F-actin rearrangement in part by regulating the expression and subcellular localization of SRF.
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1. pLNCX-GFP
Fig. 1. Efficiency of HUVECs infected with pLNCX-GFP was evaluated with fluorescent microscopy. A: HUVECs infected with

pLNCX-GFP were examined with fluorescent microscopy. B: HUVECSs infected with pLNCX-GFP were investigated with phase-
contrast photomicroscope. Scale bar, 10 um.

A

2.

Fig. 2. Positive clones infected with Q63LRhoA or TLONRhoA after G418 selection visualized by phase-contrast photomicrographs.
A: HUVECs infected with pLNCX-Q63LRhoA. B: HUVECs infected with pPLNCX-T19NRhoA. Scale bar, 10 um.
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3. Pull-down  Western blot RhoA

Fig. 3. Expression of total or activated-RhoA in normal and infected HUVECSs was detected by pull-down assay. A: Expression of
activated-RhoA protein. B: Expression of total-RhoA protein. C: Blots were scanned on a densitometer and the bands intensity was
quantified with image analysis software. 1, HUVECs; 2, HUVECs infected with pLNCX-GFP; 3, HUVECs infected with pLNCX-
Q63LRhoA; 4, HUVECs: infected with pLNCX -T19NRhoA.

.
Fig. 4. Immunolocalization and expression of SRF were analysed by immunohistochemistry. A: HUVECs. B: HUVECs infected with
pLNCX-Q63LRhoA. C: HUVECs infected with pLNCX-T19NRhoA. Scale bar, 10 um.

5. SRF

Fig. 5. Immunolocalization and expression of SRF with serum deprivation were analysed by immunohistochemistry. A: HUVECs.
B: HUVEC: infected with pLNCX-Q63LRhoA. C: HUVECs infected with pPLNCX-T19NRhoA. Scale bar, 10 um.
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Fig. 6. Expression of SRF in nuclei protein (nuSRF) or total protein (tSRF) were detected by Western blot. Blots were scanned on a
densitometer and the bands intensity was quantified with image analysis software. 1, HUVECS ; 2, starved with serum deprivation for
1d; 3, starved with serum deprivation for 3 d; 4, starved with serum deprivation for 5 d. "P<0.05 vs HUVECs, * P<0.05vs Q63L, “P<

0.05 vs Q63L, ™P <0.05 vs T19N.
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7. Rhodamine-Phalloidine F-actin
Fig. 7. F-actin distribution in normal or infected HUVECs visualized by fluorescent microscopy with Rhodamine-Phalloidine staining.
A: HUVECs. B: HUVEC s infected with pLNCX-Q63LRhoA. C: HUVECs infected with pLNCX-T19NRhoA. Scale bar, 10 um.

8. Rhodamine-Phalloidine

F-actin ( )

Fig. 8. F-actin distribution in normal or infected HUVECs with serum deprivation visualized by fluorescent microscopy with Rhodamine-
Phalloidine staining. A: HUVECs. B:HUVECs infected with pLNCX-Q63LRhoA. C: HUVECs infected with pLNCX-T19NRhoA. Scale
bar, 10 um (arrows show stress fiber).
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