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BRSNS I caPakl mRNA , IS AM0A 5 72005 3 B o 0 240 i 301 IR iR L IR S8 VR i & 8 RN 3R A8 Ak, T 3 G o B8 i — 25 1
ARG I (% 88 T 25 40 . PR 03 MR % e ioB PCS2-caPakl $% AN & ik P9 B2 4 Chuman umbilical vein endothelial cell,
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Effect of Pakl on embryonic vascular development and the related mechanisms

DONG Fei-fei, ZOU Jun, JING Qing, QIN Yong-wen”
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[Abstract] Objective To investigate the effects of p21-activated kinase 1 (Pakl) on embryonic vascular development and
to discuss the underlying mechanisms. Methods In vitro transcription reactions were performed with the linearized PCS2-
caPak]l templates and SP6 RNA polymerase. Overexpression of constitutively active Pakl (caPakl) mRNA in one-cell stage
embryos of zebrafish was achieved by microinjection. The morphological changes of the embryos were observed under an
inverted microscope and the ultrastructure of vessel was confirmed by transmission electron microscope. PCS2-caPakl was used
to transfect into human umbilical vein endothelial cells (HUVECs) via Lipofectamine LTX; cell viability was tested by MTT
based assay; and apoptosis of HUVECs was analyzed by flow cytometry with Annexin V /7-AAD double-staining.
Results Obvious cerebral hemorrhage was observed in the embryo of zebrafish at 30-36 h after fertilization, and the hemorrhage
phenotype was observed in the caPakl overexpression group, with the incidence of hemorrhage being 25%-30%. In the caPakl
overexpression group, transmission electron microscope found damaged vascular endothelial cells in the bleeding sites. Inverted
microscope also showed abnormal morphology of cultured cells with caPakl overexpression, rounded up and started to detach
from the dishes. MTT assay showed significantly decreased cell survival in the caPakl overexpression group (P<C0.01), and
flow cytometry demonstrated a significantly higher rate of cell apoptosis (P<C0. 01). Conclusion Pakl overexpression may
affect embryonic vasculogenesis through inducing apoptosis of vascular endothelial cells in zebrafish.
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J¥51.5'-GCC TTC ACA TTC AAG GCA TTA-3',
RNWARZR 20 pL, KW 45AF:95°C 1 min; 94°C 15 s,
60°C 15 5,72°C 10 s, 3% 40 MER,

1.3.2 @& A#&N HUVEC #4810 441 i
1% B 2R 2 96 FLA T, A Lipofectamine LTX ¥
PCS2-caPakl %% A4, XF FE 20 Ab 2 W] /i L O 38 & 0
TS, 5509 48 h 5 AFLINA 20 L WRIE A
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Fig 1 Overexpression of Pakl in zebrafish

embryos caused cerebral hemorrhage
A: Embryos injected with ddH,O; B: Embryos injected with

caPakl mRNA. Black arrows indicate hemorrhage
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Fig 2 Overexpression of Pakl protein in zebrafish
embryos as detected by Western blotting analysis
1: Embryos injected with ddH,O; 2. Embryos injected with
caPakl mRNA

b A 1N 9 e D0 W AR Y = v R i | A
VIR, O S5 o B W48 2 kg, an il 3 s, e i
Y L R i Sk O A A B A A ORI TE R {ELIL A BE 4G
oy e A b AR, SR B A L AR A B 400 i A K 20 i
A T, e 0 AR L L M DAY S B s YRR L 200 i 8] 3 4
BRI . X 2 A A R AR i R 25 R T
RN ) 3 1 K A A oA 3 20, T Y A

B3 EHFERETHDERRALHLE

Fig 3 Intracerabral vessels of zebrafish embryos

under transmission electron microscope
A: Embryos injected with ddH.O; B: Embryos injected with
caPakl mRNA. The white arrow indicates the endothelial

cell. Original magnification: X 20 000
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it PCR Kl Pakl 3o 33516 00, 45 R 07R % e d 4
i F IR TR A AN I Y Pakl 335 7K P& 0) B 20 T
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IR Pakl 24715 (9 40 M WY 2 98 /> (P<<0. 01, &
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Fig 4 Morphological changes of HUVECs

under optical microscope
HUVECs: Human umbilical vein endothelial cells. A: HU-
VECs treated with Lipofectamine LTX; B: HUVECs trans-
fected with PCS2-caPakl. The white arrow shows the cell
with morphological change, rounded up and detached from

the plate
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Fig 5 Pakl1 expression level in HUVECs Fig 6 Viability of HUVECs as detected by MTT assay

as detected by real-time PCR HUVECs: Human umbilical vein endothelial cells. Control:
HUVECs: Human umbilical vein endothelial cells. Control: HUVECs treated with Lipofectamine LTX; caPakl:
HUVECs treated with Lipofectamine LTX; caPakl: HUVECs transfected with PCS2-caPakl. ** P < 0.01 vs
HUVECs transfected with PCS2-caPakl. ** P < 0.01 vs control. n=3, ¥=%s
control. n=3, T*s
4
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Fig 7 Apoptosis of HUVECs as detected by flow cytometry
HUVECs: Human umbilical vein endothelial cells. Apoptosis analysis of HUVECs labeled with Annexin V (APC channel) and

7-AAD (PerCP channel).
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