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Effect of microRNA-146a regulation on epithelial-mesenchymal transition
of lens epithelial cells by targeting Notchl
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[ Abstract] Objective:To investigate the role of microRNA-146a( miR-146a) on transforming growth factor-g ( TGF- B)-In-
duced epithelial mesenchymal transition ( EMT) of human lens epithelial cells (LECs) by targeting Notchl. Methods; Human LECs
were treated with TGF-B to induce EMT as a model for posterior capsule opacification. The mRNA and protein levels of miR-146a and
EMT related markers were detected by real-time quantitative qPCR, Western blot and immunofluorescence. Results; The expression level
of miR-146a decreased,while the transcription and protein expression level of Notchl increased in TGF-B induced LEC cells (P <0.05).
EMT occurred in LEC cells after induction of TGF-B. Western blot and immunofluorescence analysis showed that TGF-B-induced EMT
of LECs cells was inhibited by transfection of miR-146a mimics. A dual-luciferase reporter assay showed that Notchl gene was the direct
target of miR-146a. Conclusion; miR-146a inhibit TGF-B-induced EMT of LECs cells by targeting Notchl-B. Therefore , miR-146a/
Notchl probably possess the therapeutic potential for cataract.
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HLE-B3 g [ 7 %8 & M 2 7] ; Dulbecco’s ¥ B
J& 1% 3% 5 ( Dulbecco’s modified eagle medium, DMEM )
R F 3 (Gibeo, USA) .miR-146a B4 14 ( miR-146a
mimics ) F1 B PEXT BB Y] (miR-NC) 0y 7 1 2E
TAHEWA RS A 5 AR K P 7-B (transforming
growth factor-B, TGF-B) | & & B # R ( ribonucleic
acid, RNA ) #2 B i 5] & ( Tiangen, Beijing ) . M-MLV
Wik W . SYBR Green qPCR Master Mix 7] & . 3£
it E B B 4 B 4% 2 )2 W (real-time quantitative poly-
merase chain reaction, RT-qPCR) " #& F= ¥y b 1§ 4
AW E B U SR DT TE 73 BT (radio immuno-
precipitation assay, RIPA ) 24 f# 2% s i ( Beyotime , Bei-
jing) i Notehl i/ ( Abcam 24 7) 5t - ¥ HLHL
SE YA (L CST A d) Hi E-55 4 8 A r ik
(S CST 2~ Hl) PLPIE E A PR (L CST 2
F) . P W EE-3-E B B S B8 ( glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) ({47144 ( 3£ [E Pro-
teintech ) HRP #7532 — ¢ (4t 5 Solarbio 2\ &) ) \DAPI
— 1 (FE CST 2 #]) . pmirGLO & {& ( Promega,
USA) Wy B AR A ] o
1.2 Mg RRAMRER

R A b e 4 HLE-B3 40 M bk £E 10% i 2F
175 (fetal bovine serum,FBS) i) DMEM ¥ 3L 37 °C
5% CO, {1 MCO-18AC 40 iy 15 7= 46 th K5 77 , ¢ L
BRI ) 80% fi Ay HEAT SE U SE G g R BRZH
(Control 2 ) \TGF- B 4b ¥ 2 (TGF-B 4H) .TGF-B 4k
P + miR-NC # 4t 20 ( TGF-B + miR-NC 41) I TGF-B
AL PR + miR164a mimics # 4 4 ( TGF-B + miR146a
mimics 2 ) , miR-146a mimics J§ %1 2y 5°-CTT TGA
GAA CTG AAT TCC ATG GGT TGT GTC AGT GTC
AGA CC-3; miR-NC /£ %] Jy 5°-CAG CAG TTC TAT
TAG ACT GTG TAT CTA AGC TTT GTT GTC CCT A-
3o AR R B U B B HE AT WS 4R 4, B Lipo-
fectamine 2000 X} TGF-B + miR-NC #{ #l TGF-g +
miR14a mimics 41 ) P 41 HLE-B3 40 Jfg 53 51 #F 17
miR-NC Fl miR-146a mimics (#5450 4 h J5 4R
35 3 2L 2K P AL B A0 i A TGF-B L 40 i 5 7%
4 10 ng/mL TGF-B ) HLE-B3 #f g # #& 48 h, it
T TGF-B i S W LL 10 ng/mL TGF-B kb3 HLE-B3

Y 48 h, W AR A M HEAT T — 2D BRI A A3 B o
1.3 SER*RHEE PCR(RT-qPCR)

WS Ak B ) 1 5 A M i BRI P A 2D R L DU
& RNA 2 B & H2 BUE RNA DL M-MLV 33 5% 5%
it F4 $2 B 100 ng & RNA 3% 5% 52 cDNA FEA
cDNA 55— 556 i die B U B 5 17, cDNA 37 38 119
PCR JZ i # /% :16 °C 30 min,42 °C 30 min,85 C
5 min, ¥ SYBR Green qPCR Master Mix ix 7] &
#E47 RT-qPCR, " 3§ 1K & 20 pL, § 354 144:95 C
5 min,40 4~ PCR ¥ (95 C 10 s;55 C 20 s;72 C
34 s), MK mRNA KK L GAPDH { N £
FLA , micro-RNA DL U6 NS 3k A, 1352 B A S SE K 1Y
Cff, DL 2 M RoR WM £k &, 519 F 510
1R,

*& 1 Real-time PCR 5| 41 F %1

51414 & Bk 2] 741 (bp)
miR-146a F:5-CAG TGC GTG TCG TGG AGT-3’ 46
R:5-GGG TGA GAA CTG AAT TCC A-3’

a-SMA F:5-CCT TCC TCC CAA TAC ATC TCC-3’ 174
R:5-GGT CGT TGT ACT GAA TGG TCC-3’

Vimentin F:5-AGA GAG GAA GCC GAA AAC ACC -3 156
R:5-GAT TCC ACT TTG CGT TCA AGG -3’

E-cadherin F:5°-CCT TCC TCC CAA TAC ATC TCC-3’ 80
R:5-GGT CGT TGT ACT GAA TGG TCC-3’

Notchl F:5-GAT CCG AAC TGC ACG CAG TCT -3’ 63

R:5-TCT GTC TCT TGA ACA GAG ACT GCG -3’
GAPDH F:5’- GAC CTG ACT GCC GTC TAG-3’ 128
R:5- AGG ATT GGT CGC TGT -3
U6 F:5- GCT TCG GCA GCA TAT ACT -3 79

R:5- GTG CAG GGC CGA GGT ATTC -3”

1.4  Western blot

DA 55 A7 1 TR A0 ) 700 A HR i 75 SR RTPA 24
Z% v O 85 3R 19 LECs 20 g 3 47 40 i 224 A 40 ol 45
ZMREEFE W98 1 Western blot B9 fx E i £ 3 47
P MU BCA 8 [ R & B, R 76 SDS-
PAGE BEBERE EHEAT LUK 0 B, P A 3R i 1 &
4% [ poly (1,1-difluoroethylene) ,PVDF | & | %% & , 5%
JBERE W5 1 W = W E P 2 h, RO — $T: BT Notchl
(1:1.000) H0 a-F-#5 ML B2 F («-SMA,1:500) |
E-$5K5 2 1 (E-cadherin, 1: 500) /& 1 (1: 500) |
Hit GAPDH(1:500) ,4 CW & d 7%, %k H PVDF JER
SR A TBST BRI 3 W, B3 8 min, 73 ) fiT A
Pt HRP FRid 9t (1:3 000) , = | FHEH 1 h, £
U TBST PR 3 W, #:1K 8 min, f% J5 fil i AL 2% &
3t ( electrochemiluminescence, ECL) I} ¥ W I 3%,
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H R IKKF-LL S N2 AP 2K B RR .
1.5 SBERXDH

ARG SR G I LECs 4 M 78 % IR T AR DL 4%
Z R EEE S 15 min, JH 0. 1% tritonX-100 i i% 4b
30 min, f£LL 1% 11 =F 10 3% 34 15 min, 5 40 )
DAPL —47(1:200) LA K BT o-SMA i fA (1:200)4 C
TR K, RIE S AN Cy3 Arid B9 Z bt iR AE
37 CTF#E 1 h, UL DAPL AT E e )5, biadok
VR 3 7 3000k 40 B AT R K AR 400 A5 UK 1)
PG U T WL A
1.6 WRARBMWEEESH

8 3 f# i TargetScan ( http;//www. targetscan.
org) A1 miRDB ( http ; //www. mirdb. org) £ ¥ 15 B 2
B PR R miR-146a 0 n) 1 A9 5E (A Notchl A& 5
g o 78 HEK 293 T 4 Jifg v ¥y 1 XU 5% 't 3K i 4 A
et o #ro ik PCR 974 Notchl 9B /A (WT)
3'-UTR ¥4, -4 H sg B 3] pmirGLO #fk i, >R J1]
HLRAE S Notehl €72 Bk (MUT) 3'-UTR J3 4]
(A5 57 F 3'-UTR JE 51 242-263 region) , I 7
FEF] pmirGLO 2 4& 1, {ii i Lipofectamine 2000 ix, 7]
¥ pmirGLO-Notch1-3'-UTR-WT &, pmirGLO-Notch]-
3’-UTR-MUT 5 miR-146amimics 8f miR-NC F:#& v
293 T UMb, et 48 h J5 , 4% B0 & Ui W B
BRAE AR , 8 X 5¢ O 2R I A a7 & 0 A AR X e
DGR BEIEE
1.7 SFESH

KA GraphPad Prism 6. 0 3 {4 ¥ 47 48 11 43 #7 o
THEGERILL (v £ 5) IR, 21 ) HO BT ¢ 4 50 55 [
R 2900, P<0.05 N2ESRAGIFEX.

2 #HXR

2.1 TGF-B % 5K LECs 40 B th miR-146a FA
Notchl FIXE T

HIE# % B4 LECs 41 il # It , TGF-B 5 &
LECs 418 J§ miR-146a 335 7K FEREAL, T Notchl [y
HRMEARIKIKFE S, ZEREAR T2 EX
(P<0.05), WLE 1,
2.2 microRNA-146a AT #I 4] TGF-B i S8 LECs Z8
B EMT

Western blot & il 2% 5 £ I, TGF-B 4t # LECs
M f5 ,fE i LECs 4038 1 8] B AR 5 %) o-SMA [ Vim-
entin ik b Fb, 0 I AR &) E-cadherin 3235 T B
(P <0.05) ;1M % Yt miR-146a mimics Ji5 o] ] TGF-
BT a-SMA | Vimentin % (4 ik L7, I #2 7
E-cadherinf) 3235 7K (P <0.05) . WK 2, #ysak

ek B, TGF-B 55 o-SMA 7 LECs 4 st Y 4
5N S R, B Y miR-146a mimics J5 7] i %
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zn o EMT 48 % & @ a9 4 s A8 &, *P<0.05, b5 &% P8 20 JL &2 #P<
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2.3 miR-146a i@ T #8 [ 8 $5F Notchl B FRE

i 3 ] FH TargetScan Human 7. 2 (http ://www.
targetscan. org) A= W 5 B = B0 JE AT R R A B,
Notchl mRNA f 3'-UTR J# %1 242-263 il & miR-
146a 454 51, #2785 Notchl 7] fE & miR-146a 1y
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FOIE R 22— SR FH U o 32 il 41 4 ik PR 3R A7 5 1) 4
Br, 45 5 5 R : ¥4 pmirGLO-Notchl-3' UTR-WT A
miR-146a A5 4004 255 e it | FH G 9 ' 28 i 7 1 B 3
P (P <0.05), I4h, pmirGLO-Notchl-3' UTR-
MUT #1 miR-146a #5480y 5 o R 10 i %€ o6 K il 1)
FE T 7 M, BT miR-146a B 32 £ 4] Notchl mRNA
1) 3'UTR, DLIE 4,

X} M4 TGF-B 41 TGF-B+miR-NC 41 TGF-B+miR-146a mimics 41

B3 SREWLERN LECs M F o«SMA BIRIAKF
(x400)
440 A 4T a-SMA A DAPL % &, oSMA: oSMA & & %
e & DAPL: fm JAE S T % € s Merge :aSMA R @ o i Lk &
SREER,

region 242-263
A Notch1 WT 3'UTR 5-TGAGAAAACAAGCAAGTTCTGA-3"

miR-146a 3-TTGGGTACCTTAAGTCAAGAGT-5'

Notch1 MUT 3'UTR 5'-TGAGAAAACAAGCAGTGATCGA-3'

B

1.55 NI
Eul . W nmiR-NC 41
= B miR-146a 2
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"
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B 4 miR-146a 3t Notchl 3% mRNA #5 3'-UTR K #P I
ER
WT: Notchl %% % mRNA A& 7] % 4 A ;MUT: Notchl # %
mRNA /5] % & A | A. Targetscan 4k 4 71 2 miR-146a ¥ &
Notchl mRNA # 3'-UTR;B. % HEK 293 T a2 ' 2t 47 R 5 & &
B4R 5 A7, A ) # 4 miR-146amimics 3 miR-NC # Notchl % 4
AWT)RREEA, *P<0.05,5 miR-NC 44,

3 it

ARG A TGF-B 755 LECs 41 Jfi 22 <7 PCO
MR AR TGEF-B 3% T 5 LECs 4 %/ EMT,
HAGE T R, TCF-B 3% i 2k & [H - (epidermal
growth factor, EGF) | ;T 40 i A & K F ( hepatocyte
growth factor, HGF ) 55 Z i 411 il [K -7 7 figh % EMT,
H TGF-B # & BUAE N B J5 /Y B3 K b 3% 71

TWALIE B TGF-B Xf A J5 5% B LECs #9344 (i % Al
e o3 b 25 N N i e b R A OGS PR, & LECs 1
AR B R R AR T
Zavadil %" HGE , TCF-B 5250 f5 1 6] fC 14 oo 1
S LECs 40l ffdid i TGF-B/Smad {5 7 i #% 1) J0 , f2
fiff LECs g rg EMT %/ A F 58 R LECs 4f
M 28 TCF-B 7555 ML 2 b (9 18] BT AR ic ¥ o-SMA 1
FFI8 LTE, FIHT Western blot 2 — 25734 46 il 25 H
Tk R R TGF-B 5% )5 LECs 4ii it A
ALIE] BiARiC Y «-SMA Vimentin %35 EJF, H EEAR
WY E-cadherin i 2 R[5, W LECs 40 s 290 H 2k
25 20 M AR P T ) ) BT 2T A Ak e AR, 3R A B) BT AR AE
iR BRTET S 45 R, 78 TGF-B 7& LECs 4fi i EMT
TR SCEAE T, TS 5 PCO iR

miR-146a 3§ BN g ¥ L I8 45 i 983 240 B 1)
Ak JEFH TE R MIJE T4 2 Rk L YL Hd
B2 A ESE ™ R W], miR-146a 2 546 11 Y K
SELE N RY A% Bl IR T B K s A T LR . AT BT
787 R, miR-146a 5 105 HE IR AL 5% A 6, 7818
P A 7 R OC M ¥ BE AR 4 (age-related macular degen-
eration, AMD) & 0 X IS Py 52 40 Y P miR-146a
W3 BV, I8 o 2 5 9 #MA 7 H( complement
factor H, CFH) 41 G B 4 A 5% i % 45 18 A . T
Poe %512 i i #4540 s s T
miR-146a il i Notch {5 Z7E N AL bR A 4
HAS RAE T 4 A5 00 AL S R PR . AR
WFFE T WK B, miR-146a 7E TGF-B ¥ Sy LECs 41
Ji 25 R B T e B¢ miR-146a mimic fiE B 2 40 1
TGF-B 5531 LECs 4 i i EMT A5G 8H H 1 % 1k,
f&7n miR-146a A RES 5 N BE AR5 PCO 1 & R i
F#,FF H miR-146a i & #l #i] TGF-B i 5 ) LECs-
EMT Sk & ¥ K BEVE .

WA ABIF 5 38 3ok X2 2R i 4 5 PR S 5 Kk
I, Notchl & miR-146a [HE L[ 22—, Notchl |8 T
Notch # H %< % , Notchl & 3 Al i 4 ¢ £ Fil
EMT A5G K (9 2635 I TTT 5 EMT 19 % 24 o i
il Notchl J3% I8 55 TGF-B if5 3 1) EMT, 3R 3N
E-cadherin % 35 I8 70>, 1M o-SMA | snail 4§ 3% 1A 1
", Noteh {55 75 PCO % 9 ML il H o i 75 o %2
YEH . Han 25" 8, miR-34a i@ 1 #0 5] Notchl fg
it LECs 401 i) EMT %A=, 9 H A Notchl [y /)
3 F AR DAPT s a] LA 2040 ] TGFB 5 % )5
LECs 4 ffd 'f o-SMA | Vimentin , £ 3% 2 [ ( fibronec-
tin, FN) 9 3k T+, AT 4% LECs 40 fifd o TGFB
PRy EMT, T A 0F 58k B, 4 F) ] TGFR H 3#%
LECs 41 il J5 , A {1 miR-146a % ik K F F B, H
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