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Abstract: Objective To investigate the effect of different fluid shear stress (FSS) on the regulation of planar cell
polarity (PCP) signaling, and further to explore the relationship among FSS, PCP signaling pathway and cilio-
genesis. Methods The hydrodynamic cell model of adjustable FSS was established. gPCR and immunofluores-
cence were used to detect the mRNA expression of PCP signaling pathway core protein DvI2 and cilia assembly
protein IFT88, cell targeting and co-localization under different FSS. Western blot (WB) was used to detect the
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protein expression of DvI2 at 18 h under different FSS. Results The gPCR result showed that compared with
1.5 Pa FSS, under 0.1 Pa FSS, the mRNA expression of Dvl2 was higher at 6 h and 18 h (P<0.05),
significantly higher at 12 h ( P<0.01) ; the mRNA expression of IFT88 was significantly higher at 18 h ( P<0.01).
The WB result showed that compared with 0 h, under 0. 1 Pa FSS, the protein expression of Dvl2 was higher at
18 h ( P<0.05) , significantly lower under 1.5 Pa FSS ( P<0.01) ; compared with 1. 5 Pa FSS, the protein expres-
sion of DvI2 was higher at 18 h under 0. 1 Pa FSS ( P<0.05). The immunofluorescence result showed that the
positive expression of DvI2 increased with the loading time on FSS increasing, and gradually aggregated at a
point around the nucleus; the positive expression of IFT88 was gradually transferred from the nucleus to the cyto-
plasm and aggregated at a point under 0. 1 Pa FSS, and gradually decreased and depolymerized under 1.5 Pa
FSS. Protein DvI2 and IFT88 were located in the same position in cells under 0. 1 Pa FSS and before 18 h under
1.5 Pa FSS, and colocalization of proteins DvI2 and IFT88 was not observed after 18 h under 1. 5 Pa FSS due to
IFT88 depolymerization. Conclusions Laminar FSS played an inhibition on the transduction of PCP signaling
pathway and a hindrance on the process of ciliogenesis, while low FSS played a promotion on the transduction.
PCP signaling pathway might regulate FSS-induced ciliogenesis by DvI2.

Key words: fluid shear stress (FSS); planar cell polarity ( PCP) signaling pathway; primary cilia; vascular

endothelial cells (VECs)
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VESRPEEUS 20 B RNA , $%2 RT-PCR 3257 & 1 1F 1
TR SR (LR 1) . U3 cDNA A% 20 pl =
PR ZR W SR N A58 37 °C 15 min 85 C
554 %C,

%1 hUVECs DvI2,IFT88 mRNA %% ) qPCR SEI8#H X314
F3l
Tab.1 Primer sequences of DvI2 and IFT88 for qPCR experiments
514 IE 7] S 135
Dvl2 5’ -TTCAACGGAAGGGTGGTATC-3" 5’ -TGGCAAAGGAGGTAAAGGTG-3’
IFT88 5’ -GAGAGGCTCTGCATTTGACC-3" 5’ -CCTGCATCTTTTGCCTTTTC-3’
GAPDH 5’ -CAGGAGGCATTGCTGATGAT-3" 5’ -GAAGGCTGGGGCTCATTT-3’

qPCR K SYBR GREEN %, JZ i % {495 C
3 min.95 °C 10 5,60 °C 30 s.40 cycle, 65 C 5 s,
95 °C 5 min, UL GAPDH YE N INZ R, H B EH 1Y
TR 4 qPCR X ES AT A Cr fE, 3 i 24 =8
2TCHEA AN R BT AR E
1.3.3 DvI2 & & &AK-FAEM 4S5 K o4l
A b WARA AN, A RIPA Z4B0R 1% 1AF
PMSF Z&fif 4 MR 82 11T Western blot( WB) £
I, A B I A o A, B 25 g R AR VA RN
Al 4 () SDS-PAGE _| #E 28 vh il , B Tk e 5% B,
B, BUREE, Hd — P bt A Dvi2 Bk
(1:1 000) X E 3L A GAPDH $44(1:10 000) , —#1
9 HRP-2EHLR IR (1:3 000) Fil HRP-Hedft A4
(1:3000) , A ShBEEAUEREOE 52 , X W 45 it
IR EEAEFAHE , FH Quantity One #HFHEAT E 04T,
LLH B S 635 B A GAPDH 2 i 625 ¥ A
YR H 2R AR 228K
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X-1007P 2 1% N %, PBS-3% BSA V&L, HiikMH,
Horpr—H A R PT A DvI2 Hiik (1:1 000) Kbt A
IFT88 HLiA(1:1 000) , —Hi A FPi et i hiik
(1:100) AP P2l Ao EPifk (1:100) , DAPT &
TREECIEE , B2 IR £ A, Olympus 1X83 266 i
B FARE,
1.4 SitFELE

K H SPSS 17. 0 B AT S it 2% 0, iH | %
BEAIE A5 i 22 KR, ZREAR I E L BECR F B
22500, FL W LR B LSD-e %, A 0 K

a=0.05,P<0.05 FREFAGI¥E XL,
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R 27 s R 5 0 h g, Dv2
mRNA Y E A 7E 0.1 Pa FSS /EH] 18 h B F+ 5
(P<0.05),1.5 Pa FSSYEH 61218 h B ¥ 1 & %
i (P<0.01) ,IFT88 mRNA ik & 7E K[ FSS 1 H
A3 I8 2 PR (P<0.01) ;5 1.5 Pa FSS &, DvI2
mRNA I EAE 0. 1 Pa FSS YEH] 6,18 h W4T
(P<0.05) .12 h B} g 2 F+ i (P<0.01) , IFT88 mRNA
FIKTEAE 0.1 Pa FSS YEH 6,12 h i} ¥ &g 2 FEAX
(P<0.01) .18 h B ¥ 2T (P<0.01) , L3k 2,

%2 [ FSS {EFAT hUVECs # DvI2, IFT88 mRNA 3 Rk 2
(x£s, n=3)
Tab.2 Dvl2 and IFT88 mRNA relative expression in hUVECs
under different FSS

DvI2 mRNA A%k & IFT88 mRNA A%} ik i

ikl

1.5 Pa 0.1Pa 1.5 Pa 0.1 Pa
0h  1.000+0. 000 1. 000+0. 000 1..000+0. 000 1..000£0. 000
6h 0.419+0.030 ™  0.593+0.112%  0.270+0.051 ™  0.053+0. 003 **#*
12h  0.598+0.011 ™ 0.959+0. 024"  0.612+0.069 **  0.011x0. 001 ***#

18h  0.794+0.076 **  1.519£0.390 %  0.0340.000**  0.0960. 001 ****
H:50h H#,* P<0.05,P<0.01;5 1.5 Pa FSS %%,
*P<0.05,"P<0.01

2.2 WB#&ill FSS {EF 18 h Bt DvI2 EE R IX

50 h b8, DvI2 A FRIEFE 0. 1 Pa FSS 1E
FH 18 h B FHE (P<0.05) , 76 1.5 Pa FSSfEH 18 h
i i 2 A (P<0. 05) ;5 1.5 Pa FSS [L#, Dvl2 &
F,#IB7E 0. 1 Pa FSSAEH] 18 h I FHiE (P<0. 05)
DB 33,

Oh 1.5 Pa 0.1 Pa

B 1 7A[E FSS 3t hUVECs # DvI2 AR IEH
Fig.1 Effects of different FSS on protein expression level of DvI2
in hUVECs
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%3 RF FSS 3 hUVECs & Dvi2 EEFIZHPM (3s,n=3)
Tab.3 Effects of different FSS on protein expression level of DvI2

in hUVECs
25 1.5 Pa 0.1 Pa
0h 1. 000£0. 000 1. 000£0. 000
18 h 0. 643+0. 035 ** 1. 198+0. 025 *#
W50 h &, " P<0.05,"P<0.01; 5 1.5 Pa FSS H#¢,
#P<0.05

ECILE 2) , R ER . AR FSS /EH R, Dvi2 &
FI4RH FSS A FHI ] 38 i 25 (1 P e A 2 |
TR AT AN A% S 3 — #5 TFT88 2 A MR Gk
FE0. 1 Pa FSS 1E T 28 1 240 A% 1) 40 B 5 % B
FEEAEH— 5 1.5 Pa FSS 1E T B HARE
1 DvI2 IFT88 7E 0. 1 Pa FSS {EH T ¥ T-40
Mo f [Rl—1 B, 7E 1. 5 Pa FSS YEJH 18 h NI @M T
Y[R —7 # 18 h J5 T ER 1 IFT88 &AL M,
RAEEEN I E A,

Dvi2 TFT88 Merge DvI2 IFT88 Merge

- »
—
h -

(a)OI Pa (b)1.5Pa

12 h =
B2 REREERAE FSSEMT hUVECs #EH DvI2 5
IFT88 B3 E L (bar=50 pm)
Fig.2 Immunofluorescence showed co-localization of DvI2 and
IFT88 in hUVECs under different FSS (a) 0.1 Pa,
(b) 1.5 Pa
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