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(FZE] BM KIIEF A Tenon % 5 2F 4t 40 il (HTFs) 1 1k Jy JJL A0S 45 480 il (MFs) 3 72 b i/ RNA
(miR) -29b Fl p53 By F KKK BRI p53 KRS X miR29b F£IKM IR . FHik  IHELHER K¥H—
B} )8 = B 2016 4 3—7 H AT IR BRI T AR AR IE % Tenon 40 21, F4H 2L L % 35 35 K5 57 113 J5AX HTFs (5 R 2
2 ~4 ROFUEATSCER . K AU/ 4 41 HTFs 2140 i 5 #3555 ; TGF-B1 36 /b 41 41 i F 10 ng/ml TGF-B1 4b
T 555 12T 4k 20 M0 35 Ak A LR 2T 4 40 G 5 siRINA %% e 28 K% B 1 46 BEC2H 43 1) 5% &5 p53 siRNA DL B BA 7 siRNA
YL AN 5 28 10 ng/ml TGF-B1 7G4k o 43 1) 2R FH e 98 20 404k 2 B (0 32 40 i ) IR 52 56 46 U HTF's 41 Al TGF-
Bl JG L AL 4 ML pS3 2 M K ik K F K4 M i B RE f1. SR A 9% 2 i PCR 35 A& I 4% 40 40 2 miR-29b Al
p53 mRNAMXT Fikm, R HA HTFs 2KEBIE , 40 28R HES, TCF-B1 15 4k J5 4 Ml % k.l MFs,
Y BT A AR, HE 2 TC )7 IRZS . TGF-B1 {G L AL 4N p53 2K [ YL (5 B 0 0 1 HTFs 41, 22 5 4 it
RN (1=-10.384,P<0.05) , TGF-B1 {&{L 24140 M (i AT E AL HE B0 5 K+ HTFs AU4Nifl, 2 R A G5
M (t=9.750,P=0.000), HTFs 2| TGF-B1 {f b4l \siRNA % YL 2 K [ 1 % B 20 40 ffd e p53 mRNA A Xf 3% 36
& 4504 1.00=0. 00 3. 95+2. 61 0. 06+0. 06 1 0. 98=0. 16, miR-29b X} 35 ik & 43 1 7 1. 00=0. 00 ,0. 54 0. 09 ,
5.10£2.31 Fl 1. 03+0. 09, SR L4 £ 44 G il 24 L (F=6.688,P=0.006;F=13.640,P=0.000) , TGFBI1
WAL ZH A pS3 mRNA FHXS 36384 i 25 T HTFs 4 A0 siRNA #5241 , miR-29b A%} F 3k i W F LT HTFs 4
I SiRNA F e g | 22 R G458 L (3 P<0.05) . £ 76 HTFs $ 753 MFs 5 #2 1, p53 W % 5,
miR-29b B} 8 REAK; M) p53 355, miR-29b RikTHE . p53 5 miR-29b Z A1 A] BE A7 75 AH BV Ik 98 4% £F 4t
A IR B9 T8 BY

[x#Eim] HICR; WIE; p53; fl/h RNA-29b

E&TWH: BEXARB¥LEFFILLTE (81500716)

Expression of pS3 and its effect on microRNA-29b expression in the process of normal human conjunctival
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[ Abstract] Objective To investigate the relationship between p53 and miR-29b in myofibroblasts ( MFs)
induced from human Tenon fibroblasts ( HTFs). Methods Human Tenon tissues were obtained from strabismus
surgery patients in the First Affiliated Hospital of Anhui Medical University from March to July 2016. The primary
HTFs were cultured by tissue culture method and passaged to 2—4 generations. The cells were divided into 4 groups:
HTFs group cells were normally cultured, the TGF-B1 activation group cells was activated with 10 ng/ml tumor
necrosis factorfl (TGF-B1) ,the siRNA transfection group and the negative control group were transfected with p53
siRNA and negative siRNA ,respectively. The expression of p53 protein and cell migration ability of HTFs and MFs
were detected by immunohistochemical and cell scratch assay. The relative expression level of miR-29b and
p53 mRNA in each group was detected by real-time PCR. This study followed the Helsinki declaration and the patients
or their guardians signed informed consent.  Results The primary HTFs had long fusiform shape,and were arranged
in a spiral shape. After activated by TGF-BI, the cells were transformed into MFs, and the cell morphology was

irregular and the arrangement was disordered. The staining intensity of p53 protein in TGF-B1 activation group was
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significantly stronger than that in HTFs group (¢#=-10.384,P<0.05). The migration distance of TGF-B1 activation
group cells was significantly larger than that of HTFs group (P<0.05). The relative expression level of p53 mRNA
was 1.00 +£0.00,3.95+2.61,0.06£0.06 and 0.98 £0.16 in HTFs group, TGF-B1 activation group, siRNA
transfection group and negative control group,respectively;the relative expression levels of miR-29b was 1. 00+0. 00,
0.54+0.09,5.10+2.31 and 1.03+0.09 in HTFs group, TGF-B1 activation group, siRNA transfection group and
negative control group,respectively;the overall differences were statistically significant (p53 mRNA:.F=6.688,P =
0. 006 ;miR-29b: F = 13. 640, P = 0. 000 ) . The relative expression of p53 mRNA was significantly higher and the
relative expression of miR-29b was significantly lower in the TGFB1 activation groups than those in the HTFs group
and siRNA transfection group,the differences were statistically significant (all at P<0.05). Conclusions During
the process of HTFs transforming to MFs, the expression of p53 is upregulated and the expression of miR-29b is

downregulated, Supressing the expression of pS53 can upregulate the expression of miR-29b. There may exist
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interactions between p53 and miR-29b,which regulate the formation of fibrotic scars.

[Key words] Glaucoma; Scar; p53; MicroRNA-29h
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fY) 245 49y S ik R i D A IRD A L N Tenon 98 S8 2T 24 41
(human Tenon capsule fibroblast, HTFs) % 1k i HIL 5 £F
ZE 41} ( myofibroblast, MFs ) -7 A K 4 4 Jifg 1 % Joi 2
T OB R AR J U8 3k 38 R i e v 40 i R B B Al ) 32
FAEAET L /) RNA (microRNA , miR) 29b J& K/
20 ~25 DRH BRI A IR PE R i/ RNA A BF 5T
B O UL R FERE D, 28 miRNA 2 5 72 4k 41
JiL 2 A S WL RS 2T 44 240 Jf 3ok 2 , He b miR-29b i ¢ HE AR
FA' o A /N BLER 4 Ak FF JE f4 3 i T 48 0, miR-29b
BERTI AR W5 H R BLAE /N R R 41
miR-29b ] i 1 it 3 3k >k 0 il iR IR A6 A1 (tumor
necrosis factor, TGF)-B1 mRNA %5 [ iz /K - 1) ik,
T S B £ A8 A B 40 A4 AR LML 4 o8 4
BB, pS3 i — e S 5 A7, X A 2F 2T 4 Al B
1k BAT AR, OF HAE(E 27 4e 1k i i 72 pr | p53
FITGF-B1 551y Smad3 3 i HAT W IRV . A7 BF 52
i, miR-29 ZZ e i 5% Al LA i 455 ) p85a Al CDC42
) 2 35 0 B7 1 4 pS3 MR L ARSI AR I MFs
FIE H AR5 AL HTFs H miR-29b H1 p53 3R 3k 7K 1, i
i siRNA 4] pS3 3R 5K WL AE miR-29b 19224k, LA
PRV OCIR B ARG U8 i E IR AL B L, o 5 G IR
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1 #R5FE
1.1 MR

111 BORRRVE W 2 BB R R 2 5 — Bt s B2 B
2016 4F 3—7 AR T AR B E RIRAYZEE T IE# Tenon
P K IR ) HTFs fE R BER N R o A5 1R
R EREE S BE S ANEZ AR S
1.1.2 F2RAH S & TCF-B1 (K [E peprotech 23
al) s i AR i (BTN PO 27522 7\ ) s miRNeasy Mini Kit |
miScript II RT Kit .miScript SYBR Green PCR Kit ( f% [
Qiagen 2\ &) ) 5 siRNA oligo ( - # GenePharma /A &) ) ;
DMEM , Lipofectamine RNAimax Reagent ( 38 [H Life
Technologies A7 ) ; 4 p53 Hyi BEHT {4 (ab62376 , S [F
Abcam 23 w] ) 3 A W) 3 - BE B U0 R A 20 U0k A A
W& DAB iR & (AL st P A2 & AW AR IR
Al) . witER PCR { (3] Agilent Technologies 23] ) o
1.2 Jik

1.2.1 s 5 NIRZEIETT Tenon 38 21 2157 1Y
£90. 5 mm’ FHOIR , -4 T 408055 SR B B R T
PRI BN 5% CO, 1937 CARIELEG FR 4 P, 2940 min)5
I, A 10% Jif 4= L3 9 DMEM (5 4 55 35 5k o
AR I 35 % 4 b B 3R, 1 HTEs 4l 396 f0 IS 1 AR 2y
80% Iy FH 5t it 73 % 0. 25% JPe s F R AL e R 2= 2 ~4
.

1.2.2 Gy 2Uba kil ps3 MRS K
I A 20 L 0. 25 % JBE AR 1 I AL S X A0 M g
1E 6 FLA B 40 2 i 2 40, HTFs 41 0 A T i
AbBE, TGF-B1 3% L 41 A 10 ng/ml TGF-B, ¥EH] 48 h
DL S HTFs 3 462y MFs'" "0 {125 6 FLAR o i) 40 g
FiFRUE, PBS W5 UE 3 W, AR 73 B 75% £ B T E
30 min;PBS #h gt 3 WS I A & B4 % 0. 3% Triton
X-1008% £ 15 min, PBS ¥ Ut 3 i ; #% IR G 2 4 U4k o7
B & UGB B R AR, I AR B> $ 3% H, 0, 7 T
15 min, PBS #fjsk 3 I ARF A, % I F 15 min,
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BA pS3 —$0(1:100)4 CHFF L, #1] PBS wfiik 3
U AR B, %0 W 15 minJ5 PBS w3 0k,
A5 C Z iR F 1S min, DAB B¢, M40 5 (&
HE S ARG O ARKE R b2 DAB 4% {457 ;200
fEW B T4 M, DL GAPDH iy N £ M, Al Image
Proplus %X {4 ( 32 [#] Media Cybernetics 2\ ] ) #R 45 SF
W ' BE AR AT 43 T o

1.2.3 S or e Ab B 5 AR AP B 3R B HTFs 42 7
T 6 fLtlrh, g3 HTEFs 41\ TGF-B1 KL 4 \siRNA %
YU 2H AR X BRZH 1R 40 A Kz L AR T AR 60% I,
TGF-B1 1H LA (siRNA B 5L 4] DL K 914 %of 1R 20 4 i 5%
FEWCF AL 5 W 910 ng/ml TGF-B1, siRNA %%
YL M PE Lipofectamine RNAIMAX Reagent i B 5 , 4%
I8 siRNA Fl LipoRNAIMAX %5 [t 5] & 4 J5 n A p53
siRNA , & 7L siRNA ¥ FF 560 nmol/L, % YL FF 156 hJ5
SO0 M 4 W, DT AE DO WAEE T WL siRNA #% 4L 54
R 5 BP0 BR A 42 BRU[R] 9 A 25 F1 siRNA HTFs 21 2
JLH RS 3R o N 4 2H A0 I Il 37 °C O IR B 7R 46 B
Je 48 b, JE6 s Kt PCR 3 KW 4% 41 40 L th pS3 mRNA
L miR-29b FIKH A2 5

1.2.4  p53 PR miR-29b 9 4 BOR G 55 5 o4
AN, 4% B8 miRNeasy Mini Kit 35057 @ #1577 1% 6
ML 0.25% J A F AL S, B0 £ BT A
700 wl QTAzol, Jz 5 WCHC 40 Y, % I A S5 min J5 A
140 pl & A47, P 15 s, # 8 2 min, 4 C 444 F 12 000xg
B0 15 min, BCEJZKAINA 1.5 5K F1100% £ B,
WA JE B 700 wl £ RNeasy Mini spin Column 1,4 C
FMET 12000x g B0 15 s, 350 L A 700 ul
Buffer RWT % RNeasy Mini spin Column H1,4 C &4 F
12 000xg &> 2 min, B RNeasy Mini spin Column #
TH Y2 ml WEE Y, 2.0 1 min, ¥ RNeasy Mini spin
Column & F 1.5 ml Y &4 v, M A 20 ul RNase-free
K4 C AT 12000xg 2.0 1 min, 15 5] ) RNA £:5¢
Bk KR 8 58 IR, # IB miScript 1T RT Kit 33 4% 5% 3
700 G T B A A G SRl B B IO mRNA T miRNA
BT PCR U, % & I v &4 :37 C 60 min, 95 C
5 min, 131 5% %15 3] cDNA,

1.2.5 26w PCR k2l p53 mRNA Fl miR-29b fy
ik HHE miScript SYBR Green PCR Kit i 7| &5 14 BH
5, H cDNA R B 3 ~5 £% #2025 l 1y SN ik R 47
RBie 51 A WA 1, 51w Bl TAEY TRA
B2 w5 B, RO 25 195 C Fil 8 7% 15 min ;94 C 22
P 15 5,55 CiB & 30 5,70 C #Efifi 30 s, 3L 40 PMEFFR,
BAREARCE 2 AN AL, Hob A B H A2 B A

FAPEXS BE, L2585 7K AURF cDNA 47 PCR [ 4
WLk = AR 1 CF ST IH 5, AC =
Ctun@gw _Ct(}APDH ,%Fﬁ 2_MCl/L\\ﬁﬂ‘%%7“EX¢%ﬂED

x1 EHRSYFT

FE A SlYFEI(5°3") [ B (bp)

53 F:ACCTATGGAAACTACTTCCTGAAA 24
R:CTGGCATTCTGGGAGCTTCA 20

miR-29h P.TAGCACCATTTGAAATCAGTGTT 23

U6 P.AGAGAAGATTAGCATGGCCCCTG 23

GAPDH F:GGAAGGTGAAGGTCGGAGT 19
R:GAGGTCAATGGAAAGGGGTC 20

T : GAPDH « B R H- il 1 1l 1 Al

1.2.6 ARl Kb 7 X 800 1 K 0y 240 i
PL 1. 5x10°/fL Ay 25 B 35 20 B2 AP T 12 FLACR, 40 K 2
AL g A T ml B 3R A T ml & 10 ng/ml
TGF-B1 YR F ik, 55 9% 12 ~ 24 h I 29 K %= 80% , ]
10 pl B Al Sk 75 12 LA b 3 B, PBS #hik 3
i, A 37 °C 5% CO, K746 h dk 2L 35 5%, I 72 QR
J&i 6 bR 12 h BUREFTI IR 0 AN [ B [ G A A X3
M3 SEEEIE 5 0 h JC 40 I DX 3 98 B Lk 8¢, B 4 i AH
XPER IR .
1.3 Gt Jrik

K H SPSS16. 0 48 it 2= F /1 (32 1§ SPSS 24 | ) i
114153 M, R ] Graphpad Prism ( 3¢ [ Graphpad %
OSED HATER, FABIEE W R R 2 IESSAE, D
xvxs Fono TGF-B1 ff k4l 5 HTFs 4141 ffd v p53 & H
e g R A ST FEAS ¢ G 6, 3T B8 R B R R
AR PIN R 7 25007, HTFs 41\ TGF-B1 31k 4l .
siRNA % e 21 R BH P X BE 41 40 g p53 mRNA & miR-
29b AR 3R K B LR BRI Ry 22 43 A, 4[] 7 T
LR A LSD-r k5 . P<0.05 AZESAGIFFE X,

2 H#R

2.1 AR A S AL S A R B 2

Tenon Y2 ZUNE 372 2 Ji o] DL HTFs M2 250 2
Kt ,6 ~8 JA R UL HTFs 4 1 IS , 40 i i BV K, &
BURY Y i PR AR TE | A B A e, S R0 B R 2
Z ) 2 B R HES (] 1A) o 10 ng/ml TGF-B1 i fL)5
48 h 203 Ak MFs , 20 i 7R FRUS K HIB AL, 4
SRR MR ETTFRE(E1B),
2.2 TGF-Bl1 i%{k4l 5 HTFs 20 40 g v pS3 & (A %
ko
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1 J'cq-iﬁﬁTMEHTFS%ﬂMFSQEHﬂ 22 (100, f5 R =
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B HAUL 745 ] B, pS3 I TE HTFs 41l #%
B R IR B AR (A R 18 M S A A A B PR L
35 TGF-B1 AL 40 g b pS3 M 1 e (0 4 (L 7% 2 9]
W T HTFs 41 (& 2) . TGF-1 iG {4140 i p53 &
FY 0 B2 O 0.042+0.012, 5 2 5 T HTFs 20 1)
0. 00920. 008, 25 534 i 12¢ 75 X (1=-10. 384, P<0.05) ,

2 L - B %
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AR TR FE B W] 0 K T HTFs 2 40 00, 22 5+ ¥ 1 42 it
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2.4 440 M p53 mRNA K miR-29b #H %} % ik &
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HTFs 41 . TGF-B1 1% Ak.4H . siRNA %% Y 20 1 B #: %t
WEZH 40 s B pS3 mRNA A X % 3k & 4> 5 4 1.00 =
0.00.3.95+2.61.0.06+0.06 #1 0.98 0. 16, miR-29b
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F1.03£0.09, Bk LB ER A RITFE XL (F=
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0 h 6 h 12 h

HTFs 21
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(BRI R Ty 25007, LSD-t K% ,n=3) HTFs: A Tenon 4 i £F 4 £
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WG RB, p53 KA HE p53 . p63 Fl p73, HAE
BT YE AR A S P Rk B LR AR A 4
OIE it B, ps3 J& th TGF-B1 i 5, TE 1 £ 21 4k 1k
FERPREZEA/EM, HYS TGF-p1 i 5 {2 £ 4: 4L 1
Smad3 3 % H A7 Hh 5/ T . Kodama %5 BF 5% &
B, p53 &3k M N AT LA S /0N BUTF IE 40 A 14 45 46 21
21/ K K T ( connective tissue growth factor, CTGF) &
i, IS BUN BT LT 4L . Samarakoon 451 B 5
TESE, 76 /N BV R 27 2 A0 JE it B oy, p53 11 3 35 it 4
e Wu 251k ATER pS3 15 25 4 AL IR T I 110 56 2
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PG b N RE R ORI 00 5 BEPE A R SR T
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AL MFs  p53 mRNA J 7 i & 3k i 3¢ HTFs B
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o

MiRNA J&—Fft Py JEPE (19 3E 4 % RNA | H T 8 2 2
i mRINA I 6 A s 300 ) B0 3 SR 4 L R ik e
Roderburg 45" %t /1N LT 2F 4 4k 41 21 9 miRNA 42
BUG 4 MriE s, miR-29b v # ] HSCs Hh fi J5 26 14 1 26
ik, IFAE HSCs I Ak 4 18] N 98 5 [6) B X 2 ~ 4 90 &F 2
bR T BFERE A i miRNA SE47 4087, 25 8 s
JHF£F 44k 20 21 b miR-29b 7£ HSCs 3 fb 1 8] 9, Li
ST B RO R B X HTFs ) MFs g
miRNA HE17 0 25 & 3, 6 1k J5 i) MFs 1 miR-29b (1) 3%
KRV, i Zhao Z£7° Fi1 Park %57 b % Bl NF-kB-
miR-29b-p53 il fif %t L A 40 A 0 1 AL A R . H Al
X miR-29b J p53 78 £F 4RI i b 09 A AR L OG &R
T8 /D, T p53 mRNA ARy 5% 5% 5, AT LLIE 45
miRNA FIREF 26350 0 MR I AR BF 50 45 31, F& A1 3 )
p53 mRNA AJ 3 5 90 ] miR-29b (14 4% 55 S A ¥ 5 F 2F
A=A o WOCH AT AR RR Y 1S , p53 mRNA )3
KT, AT miR-29b By RIE . AR, 3xX 4 5L I 45 SR
{XUERA T p53 5 miR-29b Z (Al I K R FF A
BUE pS3 23 i W — 137 45 X miR-29b A e i it A7 9 J
SR AR A AR P B R R .

WG o , HTFs {464 MFs J5 p53 ik B & T+
1, miR-29b 3k B i B A, 10 24 $0 i) pS3 3K B, miR-
29b ik Z Tt A B %5 HTFs 35 £k > MFs, 41 iy
ERERE W Z Yok, I ZE HTFs %745 5 MFs 3 fi
H1,p53 5 miR-29b 2 [A] 47 76 AH L AE FH >k 08 45 2F 2 AL
JRIIE B

25 LR AR S 86 i PR pS3 R ORIRITH S

miR-29b MM, T T D6 IR U8 i R S U8 aed i R
TE B AR GBI I 20 7 DL IR AR S5 IR O 4 v T
AR R HA HEE S, T G IR AR S 1B R R P
IR AT FE SRR Y S B . S ARAS B ST AT AE — LT
BRFE , WNUR G e 20 24 7 J7 15 %) pS3 S H AT RE
RTINS HER o [R]IN, OR R T SR SE N B4 A O X
UEH] p53 5 miR-29b Z ] A A 1k
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BEBMEA3 Y HARLERAYATE 2 D Tirmilid
KIRFHER 2. B A AR 1.0, 2R 0.2 R
JEAHR A 14 mmHg(1 mmHg=0. 133 kPa) , £ HR 2 16 mmHg; %
JEZEHR 5 —1. 00 DS/-1.25 DCx90° % 1E T Bl ; ZL BT 8 i i T
XM iy I Jo) 30038 mT DL A U0 ) B A, o S o e DX B 5 2 R
RAATR e R M 5» 200 C2N2P3) |, I8 (AU A TR i, IR oK L W]
B AT IR SARAARE I IR S5 0 1E R . R T 2005 4F 4 )]
10 H 7 74 B 47 SR 3806 AV Ff I B8 428 (laser-assisted in situ
keratectomy, LASIK) AR | REFE B8k . A B J1 4 0. 1, -4.50 DS/
-0.50 DCx70°=0.8" , ZZHR M 71} 0.4,-1.50 DS/-0. 50 DCx90°
=0.87 s fA MR AT IR K, =44. 6 D@99° K, =44.0 D@9°, £} K,
=44.8 D@ 88.7°,K, =44.1 D@ 177°, LASIK R L% JJ il &
(Hansatome , EE 1S A A , I E =X AMR A 6.0 mm, 1R
4 6.5 mm £y AR EE 160 wm , ELAR g 8. 8 mm s SOV HIA FE
AR 90 wm, ZE MR 51 pm, ARJS 1L A IR 0.8, 2 IR
H0.8; K53 E WAL R 1.07,+0.25 DS/+0.75 DCx165°,
R4 0.8,+0.75 DS/-0.75 DCx85°, X HR HR wij 5 4 A K B IF
WOBERAEER, ZFRARME L. 456 B I %R, IR
LW AR AR U LASIK RS .

TEAEAS 5 AR 0T 2 28 i A 5, 98t MO 4 B i 111
PR R 75 L AL BRIk A 2 4R AN T IR & (intraocular lens,
I0L) A A o A HTXF A EBEAT T 42 T 5 8 19 P74l : Pentacam £ i
P 45 5 W 1; RTVae BR 35 56 A0 - W7 )2 49 4 (optical
coherence tomography, OCT ) {6 A . 7~ £ JE 5 & 29 153 pm,
FHM A 8.8 mm, #BE OCT 7% 2 BE X 00 ) i 4% )2 )% % )
535 FA TRV B2 AN T8 2 377 A /mm® A8 5RO 355 W AE B
oA B I A IR B A 24072 mm, BT B IR R
4.34 mm, FORARJEEE SN 3,04 mm;; ffy JE AR R E K, =42.80 D
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(SN6AD1) , 1w il ASCRS 7E £k i1 5 1155 IOL ¥k 19. 63 D;
IOL Master Haigis-L 2y 2035 TIOL U 19.5 D(+0.24) ,20.0 D
(=0.11) ;LS 900 ( Haag-Streit ) Shammas 2\ 3 31 5 10L B %N

19.5 D(+0.05),20.0 D(=0.31) ., HRZ U IOL FEHCH 19.5 D,

Bl YHEAHBMNANEEEIANHERESS &R IOLHAR
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156.2° JEAS X FR, ff IS B2 S 489 wm , Fg 5 HT 100 = FE +2, J5 R0
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