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[HE] BRI R EZAEIRAEMNLE Fi8id Plezol BOEARERFT ML AR Py k4 &, Fik Mk
AR AR CR a0 MR SN 3E A — R ) RO R R B B R AR B A A K A 48 FX-4000T 4 22 4% 8 da e, AR 5 TR
25 R R 0.5 Hz 69 w390 £ 42 20% 0% 2m o B 0 ram o 4 22 a- 18 2% Oh,2 h, 12 h,24 h #= 48 h HLsk & A 20, K
J RT-PCR # K ,Western-blot -] Piezol & & £ A ER B AVER Tk KF, A R#LRERE LT HMELN
Piezol & & % X e95% 55 4R . (1)RT-PCR £ £ 2 7,2h £k 5 #20 Piezol 9 L BWAaxt £ X T4 0h £k B /7 2038 e
(F=13.917,¢=0.037 1,P<0.05) ,24 h F 3k & /1 48 Piezol & W 48 sf & iA F ko4, @ 48 h F 3Kk & /) 40 Piezol & W 48 2f
FEFR24h KRB WEMK, £ A %4t F &L (F=13.917,9=0.049 5,P<0.05), (2)Western-blot 2 X 27,2 h &£k
K 7148 Piezol 9 & G 2 Xk TR E G B (0h &K B A )& A 3 hm (F=19.341,¢=0.037 1,P<0.05) ,24 h &3k & A 41
# Piezol Z e RX & %, M 48h ik p A 4069 Piezol & & KA T4 24 h £k B H 4K AK (F=19.341,¢9=0.017 7,
P<0.05), (3)Piezol %& & F i T 44 a0 ML 69 a0 IO 5 4m MLz, 5T EL I A Am Jp B 1) 64 38 m , & & 8 580 3R AL A AR L 89
¥, i EARBERF @, BN T8 Plezol KO AME AL, mB BB EMAREN N G,
Piezol & & 89 KA T3 5, 5F B 2 0 AR B M
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Expression characteristics of Piezol protein in stress models of human degenerative chondrocytes YANG (Qi-ning,
CAO Yang,ZHOU Yong -wei ,NI Shuo , FU Wei-cong,SHI Tie-jun ,and LI Xiao-fei*.* Department of Joint Surgery , Jinhua Mu-
nicipal Central Hospital , Jinhua 321000, Zhejiang , China
ABSTRACT Objective:To explore the expression characteristics of new mechanosensitive ion channel Piezol protein in
stress models of human degenerative chondrocytes. Methods: The stress stimulation model of human degenerative chondrocytes
in vitro was constructed. Multi-channel cell stretch stress loading system FX-4000T was used to treat chondrocytes. According
to the results of pre-test, the loading frequency of 0.5 Hz and the cell elongation of 20% were loaded. According to cell process-
ing time, it was divided into O h,2 h,12 h,24 h and 48 h mechanical stress group. The RT-PCR and Western—blot were used to
test the expression of the Piezol ,also the Laser scanning confocal microscope (LSCM) was used to test the intensity of the flu-
orescence of the Piezol. Results: (1)The result of the RT-PCR showed that the expression of the Piezol in the 2 h group was
higher than the 0 h group (F£=13.917,¢=0.037 1,P<0.05). The expression of the piezol in the 24 h group was the highest.
While the expression of the piezol in the 48 h group was lower than the expression of the piezol in the 24 h group (F=13.917,
¢=0.049 5,P<0.05). (2)The result of the Western—blot showed that the 2 h group was higher than the 0 h group (F=19.341 ,¢=
0.037 1,P<0.05). The expression of the 24 h had the highest expression which was higher than the 48 h group (F=19.341,¢=
0.017 7,P<0.05). (3) The Piezol protein was extensively expressed in the cytoplasm and nucleus of the nucleus pulposus
cells. And with the increase of stress processing time,the fluorescence intensity of the protein also increased. Conclusion:In
human degeneration cartilage cells, the new mechanio sensitive ion channel Piezol protein has a trace expression. After loading
periodic mechanical tensile force , the expression of Piezol protein increases with time dependence.
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Tab.1 Primer sequence of target gene

CIE7E IR 1E 21 I TS|

Piezol 1E XA 5’ -CATCTTGGTGGTCTCCTCTGTCT-3"
J Ak 5’-CTGGCATCCACATCCCTCTCATC-3"
hGAPDH  IF X %% 5’-GCACCGTCAAGGCTGAGAAC-3"
S Xk 5’-TGGTGAAGACGCCAGTGGA-3"

% 10 min,-80 CHA7 . BCA H @y & & F Wk,
FE T PAEIEAT 8% ot BE A R B — 3R TN 04 T e B
J§E (SDS-PAGE ) Hi ik 2.0 h, %% 5 )5 i — i B (i
& 1:1 000 ;Santa Cruz Biotechnology, 55 [E ) 4 “CH§f
B ,24 h J5 H PBS P 10 minx3 %, J5 A B
M3k AL Y B bR 10 19 — 40 (1:2 000, 3 = K, h [E)
37 CHEE 1 h, PRI, b2y 2otiER 8 1 min 247,
BTN, X FL N GG L B-actin fE
SN2 B R A Quantity One 4.6 #5044 2 4% 7% H7 1)
WG B

1L4.3 fgEsddt WUEREFIMANNEE &0 mAE
10%DMEM 5 5% H ] i 40 il 22 K, 1x10%/ L %5 B #%
) 24 FLAR ,37 °C,5% CO, 557 24 h, Il A 4%
Mg 2= 3 & € 10 min, il A 0.2% TritenX =100 (Sen-
taAna,CA,USA), ZEIEH 10 min, il A 5% BSA %}
MW ZE B E 1 he SRJ5 A —¥i Piezol (Novus Bi-
ologicals, Littleton,CO,USA ,1:5000) 4 CiE&IFF ,
M5 A ZEST % 9t (Invitrogen , Carlsbad ,CA ,USA ,

g 12 0k

pression of collagen type Il

1:2000) . ot R BB ML, Cy3 Bk /& I
A (Ex/Em=545/570 nm) .
L5 ZifeEhbs

N 1 SPSS 16.0 #AF#EAT S8 115 3, = 5
DA BRI bm o 22 (s ) 3RO, 4542 5K 20 0 o 25000 HL A
R HH A 8 14 07 22 0 M, Hrh B8 Y T B R
FH q K56 o 1 4050 77 GsMTx4 28 0 AH 7 14 42 5K W g
A HBCR FIRCRT ¢ K550 . DL P<0.05 22 5% A 4iit
S50 "8
2 #R
2.1 g 0B R R 2 3 R Fh e

AR 50 A S g% 2 A0 0 O i, WL A I N A
IR S 2 SR R ik (1)
2.2 HgEUEKN Piezol M H MY E R IK

PO R AL BB N SR Plezol 764K H 41 e )
FIRENL, ATUL Piezol 1) IZAFAE THCHE ARG
20 5 AN A A, I EL R I g e 1) R, AR R
EGHR BE WA AL 3G (8 2) o FTIL 2 h 225K
JITH B DGR EE L O h 22 5K N J) 4B A 3G 5,24 h
A2 5K W 7 21 1 5 B bE LA 2 A R0
2.3 FOtE & PCR R 2% 2 5 W g 4 A4 il 550 21
Piezol ()55 K AH X 235 5

RT-PCR 45 SR /R (£ 2),2 h 5K N JJ H B
Piezol JE[RAHXT Fik & EL O h 225K 1 J7 445 e i,
12 h 25K N JJ 20 Piezol KRIAHXS b HE I 2 h 425k
N 74 BH S 3, 24 h #2586 ) 4 Piezol 3 PR AH X

B 1 Hor an i m 55 e (R 2R e i e @ DAB e 8 ,%x200)  Ta. JSURHCE 20
1b. HRJ W g @5 R A0 Te. TR J504E 11 2 (2 3R 3%

1d. Z R & 1R b

Fig.1 Culture and identification of chondrocytes (toluidine blue and DAB staining, x200)

1a. Primary chondrocytes  1b. Toluidine blue staining of chondrocyte 1e. Staining of ex-

1d. Staining of expression of polyproteoglycan
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2 Piezol 1545 419 MR I 9 Ho e (2
PETER YL £, x600) 2a. 0 h il 1 4Lf Piezol
HEEE 2b.2h ALY Piezol 45 11 %3k
2c. 12h Jn J3 2401 Piezol 1463k 2d.24 h

Iy 4R Piezol KL 2e. 48 h iy 4
) Piezol & [13%ik

Fig.2 The comparison of fluorescence intensity
of Piezol protein in each group (Immunofluores-
cent staining, x600)  2a. The expression of the
Piezol protein in the 0 h group 2b. The ex-
pression of the Piezol protein in the 2 h group

2¢. The expression of the Piezol protein in the

12 h group 2d. The expression of the Piezol

protein in the 24 h group  2e. The expression of the Piezol protein in the 48 h group

*2 WHEEPCRENSARE

4 f Piezol R EE X RiZ B LB (27449, x4s)

Tab.2 Comparison of relative gene expression of Piezol in chondrocytes among different groups at different times by RT-
PCR (27424 z+s)

2151 Oh 2h 12h 24 h 48 h

E ITVIE| 1.326+0.017* 2.261+0.039 5.234+0.031°" 22.385+0.178 10.163+0.325***
GsMTx4 4 1.213+0.027 1.678+0.059 2.471+0.072 10.273+0.092 4.907+0.017
t{H 0.042 7.932 8.743 9.117 7.882

P1A >0.05 <0.05 <0.05 <0.05 <0.05

T AS[Al B[] P 20 Piezol (19 56 5 A X 22 35 1 L, F=13.917 ,P<0.05,
**%4=0.049 5, P<0.05

5 2 h 4 4, *¢=0.037 1,P<0.05;*¢=0.019 5,P<0.05,

5 24 h A H L,

Note : Comparison of gene expression of Piezol in chondrocytes between two groups at different times, F=13.917,P<0.05. Compared with 2 h group,q=

0.037 1,P<0.05;**¢=0.019 5, P<0.05. Compared with 24 h group, **

%‘%L_QAL_'“ {E ,48 h 25K i J] 41 Piezol i X A X 3%
A &M b 24 h A2 9k N ) 4 T REAR o 4 ) )
GsMTx4 4111 Piezol Jk PRI AH X 2 3% 1t AH 45 1 X0 I 9
2h 12 h .24 h 48 h 725K [ 1 21 Piezol Fk A (¥ 4 X
FEREAR, 1M 0 h Z25K N 72 (%5 [ % R4 '?E
FERL AP 7] GsMTx4 41 iy Lu i 25 7 RS it 2 X
2.4 Western—blot £ MAENLWE N HVEH T Plezol _L.’E
P17 A5 2L A 20 i Y 3R 58
2R WR (3 3),2 h 5K ST 4 Piezol HH
FIRHLL O h A2 5K W 7 41 BT 38 i, 12 h 22 5K 1 7y

*¢=0.049 5,P<0.05

2l Piezol #HF A/ HL 2 h A2 5k I Sy 2 B 2. 1%
24 h A2 5K N JJ 4 Piezol B KR5S B IE(H ,48 h
25K N 1 21 Piezol 2 1R IA i AH L 24 h 42 5K 1 )
HA BT, 7] GsMTx4 4111 Piezol K (% ik
A TR AT 2 h 12 h 24 h 48 h 42 5K i )7 20 1
Piezol 2 [ 323K f FRAIC, 17 O h 22 3k )i ) 41 (25 (A )
) 5 AR A7) GsMTx4 21 /1 4% 25 5=
Qﬁﬁ“”‘éﬁX(! 3),
3 itig
AW IE O 2 3% B JAZ A W 4 it nT DL 3R 38 Piezol
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# 3 Western-blot # il & A% B 41 i Piezol AR IEE L& (x+s, KJE(H)
Tab.3 Comparison of Piezol protein expression in chondrocytes among different groups at different times by Western—blot (x

+s, Gray value)

2H 5 0Oh 2h 12h 24 h 48 h

CE QUIE| 0.134+0.017* 0.209+0.011 0.412+0.067** 0.911+0.009 0.277+0.034***
GsMTx4 41 0.112+0.017 0.183+0.049 0.214+0.043 0.428+0.010 0.101£0.015
L1l 0.197 6.978 7.884 9.437 7.119

P14 >0.05 <0.05 <0.05 <0.05 <0.05

T AN ) B 2 Piezol B 2R 14 4635 5 HLAR, F=19.341,P<0.05. 5 2 h 41 F#z, *¢=0.037 1,P<0.05;**¢=0.019 5,P<0.05. 5 24 h 4 L%, "=
0.017 7,P<0.05
Note : Comparison of Piezol protein expression in chondrocytes between two groups at different times, F=19.34 1,P<0.05. Compared with 2 h group, *¢=

0.0371,P<0.05;**¢=0.019 5, P<0.05. Compared with 24 h group, ***¢=0.017 7,P<0.05

Q N N
& R N e © § N & 8
S © S O & & S
G A% & AT WS o WS Y WO
& \{S\' & &* & @"" & \;(\"' & \g\"'
S & v @ & F N &
Piezo1 protein - . - L2 ] - 252kd

Braclin qus wes S cue owe oue e s w—e = 42kd

B3 A5 i A Western—blot 45 4

Fig.3 The western-blot results of different mechanical stretch group and the GsMTx4 group
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MMP3/MMP13 ¥4 2545 %5 i B 235, 4R 1 A4 g w1 1
KA o AT G5 R BLAE T — 48 LA R B

18 Piezol & FIMAFTE; W] T HAFTE M & U2 5L

AR S 3 DIAROCHY , ATAE S HLARAR 5 i SR SZ 445 i A

TE TR A A - FUZUEW] T Piezol 25 18§ 38

B, HEBT 24 h 25k 5 )1 4109 335 8 it

Z (2 H ARV FIPLT A T ik — 2B BE S
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