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B, e S e 9 4L (4 K Western blot 73 B ASHill =Fh 48 M kA AL B1 )5 SRF 5R3E, KIL: 5 HUVECs 4ifalb#:, V12Racl
FE B4R, 48 h HUVECs ¥4k 97 SRF A B S F %, SRF AAZBEAL 2 30 B407]; M N17Racl &L )5, B4 HUVECS
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Racl accelerates endothelial cell senescence induced by hypoxia in vitro

HAN Ya-Ling'", YU Hai-Bo', YAN Cheng-Hui!, KANG Jian', MENG Zi-Min!, ZHANG Xiao-Lin', LI Shao-Hua?,
WANG Shi-Wen?

!Department of Cardiology, General Hospital of Shenyang, The Institute of Cardiovascular Research, PLA, Shenyang 110016,
China; *Department of Pathology, Robert Wood Johnson Medical School, New Jersey 08854, USA,; Institute of Geriatric
Cardiology, General Hospital of PLA, Beijing 100853, China

Abstract: To investigate the role and mechanism of Racl protein in the process of the human umbilical vein endothelial cell (HUVEC)
senescence, we used hypoxia as a model for modulating HUVECSs entering replicative senescence in vitro. Premature senescence of
HUVECs was evidenced by detecting the SA-B-Gal activity and PAI-1 expression. Meanwhile, cell cycle distribution and cell prolif-
eration rate were investigated by flow cytometry assay and BrdU staining. The results indicated that the HUVECs became enlarged and
flattened, both SA-B-Gal activity and PAI-1 expression increased obviously, while cell proliferation was inhibited and G, phase cell
cycle arresting occurred when HUVECs were treated with continued hypoxia for 96 h. Accompanied with these changes, the expression
of activated Racl increased obviously in cells after hypoxia. All these observations suggested that endothelial senescence could be
induced by continued hypoxia and it might correlate with the activity of Racl. To further define the relationship between Racl and
HUVEC senescence, HUVECSs were transiently infected with the constitutively active form of Racl (V12Racl) or dominant negative
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form of Racl (N17Racl) using retrovirus vector pLNCX-V12Racl or pLNCX-N17Racl. We observed the changes of these three kinds
of HUVECs (HUVECs, N17Rac1-HUVECs, V12Rac1-HUVECS) after hypoxia for 48 h and 96 h, the expression and localization of
serum response factor (SRF), which is one of the downstream signal molecules of Racl, were also investigated. The results obtained
indicated that after continued hypoxia for 48 h, HUVECs infected by V12Racl showed obvious senescence accompanied with SA-3-
Gal activation, PAI-1 expression increase, G, phase arrest and cell proliferation inhibition which were similar to HUVECs after
continued 96-hour hypoxia treatment, while the senescence of HUVECs infected by N17Racl was significantly inhibited even if the
cells were exposed to hypoxia for more than 96 h. All the results identified that the activation of Racl might accelerate HUVEC
senescence induced by hypoxia and that inactivation of Racl could partly block the cell senescence. To further investigate the
mechanism of HUVEC senescence induced by Racl, we detected the expression of total SRF (tSRF) and nuclear SRF (nSRF) in these
three kinds of HUVECs by immunofluorescent analysis and Western blot assay after hypoxia. The results showed that the expression
of nSRF decreased obviously and the nuclear translocation of SRF was inhibited in HUVECs infected by V12Racl compared with those
in the normal HUVEGCSs. In contrast, the expression of nSRF increased obviously in the HUVECs infected by N17Racl. These results
suggest that activation of Racl accelerates endothelial cell senescence and inhibition of Racl activity prevents HUVECs from entering
senescence induced by hypoxia, while the nuclear translocation of SRF regulated by Racl might play an important role in the process

of senescence.
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K 1. #4505 HUVECs A% MAE
Fig.1. The morphological change in HUVECs after hypoxia with phase contrast microscope (X-gal staining). Scale bar, 10 um.
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x Fig.2. The assay of SA-p-Gal activity in HUVECs
0 after hypoxia with phase contrast microscope
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48-hour hypoxia 96-hour hypoxia (X-gal staining). Scale bar, 10 um.
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Kl 3. Northern blot 2222 #r il G40 5 HUVECS PAI-1 B:[F 542 1k
Fig.3. The expression of PAI-1 in HUVECs after hypoxia was detected by Northern blot. Blots were scanned on a densitometer and the
band intensity was quantified with image analysis software.
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Fig.6. The expressions of total and activated Racl in HUVECs after hypoxia were detected by pull down assay and Western blot.
“P<0.05 vs HUVECs.
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Pl 7. pLNCX-GFP i S0 7 80 A e 2 - A0 Dl

Fig.7. The efficiency of HUVECs infected with pLNCX-GFP was evaluated with fluorescent microscopy. A: HUVECs infected with
pLNCX-GFP were investigated with phase contrast photomicroscope. B: HUVECs infected with pLNCX-GFP were examined with
fluorescent microscopy. Scale bar, 20 um.
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Fig.8. The expressions of total and activated-Racl in normal and infected HUVECSs were detected by pull down assay and Western blot.
“P<0.05 vs HUVECs.
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Fig.9. The assay of SA-B-Gal activity in normal and infected HUVECSs after hypoxia with phase contrast microscope (X-gal staining).
Scale bar, 10 pum.
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Fig.13. The expressions of SRF in nuclei protein and total protein in normal and infected HUVECs after hypoxia were detected by

Western blot. Blots were scanned on a densitometer and the band intensity was quantified with image analysis software. “P<0.01 vs
HUVECs.
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Fig.14. The immunolocalization and expression of SRF were analyzed in normal and infected HUVECs after hypoxia by fluorescent
microscopy. Scale bar, 10 um.
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