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IncRNA BANCR {e&fAs 134l 1% - gtk , b5 . 9al1T - fe
FI VR TEA] *

aEt Gt ATR T 8 RuA
CHEBESRICE R AL R BB L IR0 \ JEst i IRRHBFS AT \ IRBLE SRR LRI A X% A6 100005)

AE BHH9:3K % K4 4F % 75 RNA BANCR(IncRNA BANCR) £ A &4k 4k & 4n i FHL24 s+ L&k - ) R st e 46 R, IF i —
FIRA T AR LR R 3g sl TR A e AR A R AR K 5 FALHl . F7ik 12 A qReal - time PCR #:i) TGF-B #% § 4 FHL24
28 L7 EMT 48 3% 4% &4% a-SMA , E-cadherin, Coll T ,ZO1 & BANCR mRNA #8534 % 1% &, 488 % #£ 3¢ BANCR, Western ¥F i 4 ]
ZmsmpP EMT A4 AR & B A% LC3I/ [ 9B G kik, MTT i &40 mpaagdgsh Ao, 585 E5 st marbs,
TGF-B # -$#41 4 i ¥ BANCR, a-SMA, Coll I, ZO1 mRNA #4482 % ik 8 "4 B 3¢ A, 7 E-cadherin mRNA 8 % T %, 2 334 H %
5 &L (t=-5.031, -7.145, -9.023, -6.012, 5.097 3 P<0.05), v\ LB F 855 & £ 2 A HAE, £ F A %t 5 & L (35 P<0.05),
sIRNA-BANCR TGF-B #-54140 . 7 E-cadherin mRNA A8 & i % 1L siRNA TGF-B #5412 %3¢/ (t=-9.98, P<0.05);a-SMA,
Coll I & ZO1 mRNA A8 x¢£ 0] 2 28,V (t=9.003; 27.738; 19.620, P<0.05), #74%] BANCR J& 4n jL 34 58 7% /1 48,72 h B tm pL 7% 2
FBAK(t=5.032, 9.041, 3 P<0.05), 2m i & 2 FFH(t=16.772,P<0.001 ), B A7 &K G LC3 -1/ LC3 - I Wt 3 m (P<0.05), 45
B : K4 3E %7 BANCR A5 7 a4k b B fm ey 5 30 b - 18] 4540, #p+4) BANCR T 404 fh 4Rk L fm e 38 70 38 m B =& B
VO R

KT 5 R MFE, K4 3E% 4 RNA BANCR, %
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The Effect of IncRNA BANCR on EMT, Proliferation, Apoptosis and
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ABSTRACT Objective: To explore the effect of long non-coding RNA BANCR (IncRNA BANCR) on epithelial-mesenchymal
transition in human lens epithelial cells FHL24, and to further explore its role in regulating the proliferation, apoptosis and autophagy of
lens epithelial cells and related molecular mechanisms. Methods: qReal-time PCR was used to detect the relative expression of EMT-re-
lated markers a-SMA, E-cadherin, Coll I, ZO1 and BANCR mRNA induced by TGF-g in FHL24 cells. Transfect the cells with BANCR.
Western blotting was used to detect the expression of EMT-related marker proteins and LC3 II/I in each group of cells. MTT method was
used to detect cell proliferation and apoptosis in each group. Results: Compared with the normal control group, the relative expression of
BANCR, a-SMA, Coll I, and ZO1 mRNA in the cells of the TGF-§ induction group increased significantly, while the E-cadherin mRNA
decreased significantly, and the differences were statistically significant (t=-5.031, -7.145, -9.023, -6.012, 5.097 all P<0.05), the protein
expression trends of the above factors were the same, and the differences were statistically significant (all P<0.05). The relative expres-
sion of E-cadherin mRNA in the cells of the siRNA-BANCR TGF-f induction group was significantly higher than that in the siRNA
TGF-B induction group (t=-9.98, P<0.05); the relative expression of a-SMA, Coll I and ZO1 mRNA was significant Decrease (t=9.003;
27.738; 19.620, P<0.05). After inhibiting BANCR, the cell proliferation activity was significantly reduced at 48 and 72 h (t=5.032, 9.041,
all P<0.05), and the apoptosis rate was significantly increased (t=16.772, P<0.001). The ratio of autophagy marker protein LC3-II/LC3-I
increased (P<0.05). Conclusions: Long-chain non-coding BANCR is involved in the inhibition of epithelial-mesenchymal transition of
lens epithelial cells. Inhibition of BANCR can inhibit the proliferation of lens epithelial cells, increase apoptosis and autophagy.
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J& &M 4 N % (posterior capsule opacification, PCO )& 4
AR5 i DR IE AT , B S BUR AT PR T B i 3222
H SRR, PCO 5 T N A4S 8% B SR A b i 4 AE s 2R R -
HOH , TEA5 B Ak D e TR 5 Y 8 7 0 o 6 s 2 J e it
Wik, bR - 8] fi%% 1k (Epithelial-Mesenchymal Transition,
EMT) i\ 2T i PCO EZLRHALHIT, WIS LUk, B 1k
PCO RAFA RN T3, BTETF AR I BR N B AE Y 4 A sl i
B FRTETT A IR A G T FERSS, — RO s MR 7R 2
NSRRI 22 50 B e N i i 2 245 K, 5- FURMERE,
FIEEGAS bR, HITAE IR T kIR A B R IR R,
R B — A2 2 A0 DA IR A AR S PCO B & AE—E
ST A ARBHIG IR , FERF R R 2 —

KaEdE 4% RNA (long noncoding RNA, IncRNA)JE:—J5 %55
AT 200 METFRRAY RNA 437, JEAREA & g
IR, (AL RNA JE ARt L2 b st K st S 2 b
JE T _ SIS BE PR ) 2k K T i R, PR PRI 2 B A 2 ) T
P2 L[] AN A A A S PR IR B SC B Y
IncRNA HHIEWF5T , T HAE RN A B 5T 38 MRS 25 . B 1Y
AT ALHE O WU FEAH X% SR A< (myocardial infarction associated
transcript, INCRNA-MIAT) £ &R 14 b 52 240 g i 40 A0 g st )
XTHEFE , AT TR A5, N 7E PCO AH I B AR P v 7E
Y % 19, K 4 dE % % BANCR (BRAFV600E-Activated
Non-Protein-Coding RNA,) & Flockhart U3 7§ 2012 4538 i3
RNA-seq fiik 14, R g 4K 9 FAKE 693bp (YHEAIHRNA,
R A LA T R I g 5 F g 0 v 22 e M R 3K A G 0,
H T, BANCR 7£ ity {4 b Bz 40 M SUs i i o8 d w9 Jm 25 o

AT IR L B2 20 22 FHL124 2 BSR4,
FI ALY EMT $rak 8 1, E- 45Kk 2 1 (E-Cadherin ), A4/
H & (zonula occludens-1, ZO-1),a- F ¥ MWL B & A (a-
smooth muscleactin, a- SMA ), Jiit J& 25 [ ( collagen, Coll)I, #F 5%
BANCR X A& b Je g ity il g7 - BT Ab e A, Ifak
— RS T HR S AR b R 2 A PR T B A AR A
KoLl

I w5 E

1.1 #4

N ERAR b Bz 4 R FHL124 (3 [ AR 2248 ) K 2 1t
Ty, SEEGH 23 —28 X, SEN A1 PU H L fH U sk £ (€ [H Sigma
/N ) ) ;Bagle's i fIE oK 1% #2 W (Eagle's minimum essential
medium, EMEM) i 4= IfiL 3 (35 [E Hyclone /A ] ),
12 EWHE
121 ¢RpE¥EZRANGE: X FHL124 ] FM(Fibroblast Medium)
3R F (35 E Alabaster /3 7]), 78 37°C ARFSEL 5% CO, By
FEAERESE B E AR T WA IR A S 4% 1:4 1540, BGE
5~8 FCHIIL, R4 0% G5 TS0 . 4ffILA 2% 107 L%
FEEANT 12 FUAR , iSRG e 1%64 I YR . dket
Bi 3% 24 h J5 R R SR 40 M 4 A 4 B4 TGF-B2 Zb ¥R 4H (SFN 4]
1 TGF-B2+SFN 4h#igl , Xt BRAL 0O AN Jin 1 pL — FF L WF AR

(dimethyl sulfoxide, DMSO), £ 2l 5 3% 48 h, 2% i il % T~ WL
FRAMDEAS . e U4HT 24 h #3557 0 FHL124 4R 5% 10° 4>
R, I 2R TR T IR R A MR 3 70% RS
B}, #R P& Lipofectamine 2000(Invitrogen 2\ ) , | ¥ ) 5% L 40 il .
FEYLTT 2 h AU BTN opti-MEM, IR AJFHE 5 min,
PR e, e E3R7SFUA FHL124 4t

12.2 qRT-PCR 323  Real-time PCR 40 P 5 RNA,
Trizol 1277l (Invitrogen 2% &, 3% ) A T 247 40 i1 . Y4 RNA J5,

{#i | Power SYBR Green(TaKaRa 7\ &), K% )fF Real - time PCR
SHT - PCRAGIRY 1 2544:95 C iz 30 5;94 ‘CARM: 155,56 'C
iRk 455, 72°CIEAf 45 5,473 40 MEF. PCRBIHTEIE IR,
Real - time PCR IS AL T ABI7500 -5 o ffi ] 27447 i
THE IR HEL AT 2R5 .

1 514rF5)

Table 1 Primer sequence for gene amplification

Gene ID Primer

E-cadherin Forward: 5'-GCTTCAGCAAAGACAACGAG-3'

Reverse: 5-GTGTAATGCAGGACCACAGC-3'
Forward:
701 5'-CGGGTCTACGCCTACGTCTTTGAACAC-
CGTGCTTC-3'
Reverse:

5'-CACAGGTCTGAGCAGCGATCCTGCTTGCTG-3'
a-SMA Forward: 5'-CCTGTCCACACGGGTGAACT-3'
Reverse: 5'-CACCAGGCCTAGCATTCATTG-3'

B-Actin Forward: 5'-ACTACCTGAGCACCCAGTCC-3'

Reverse:
5'-CACAGGTCTGAGCAGCGATCCTGCTTGCTG-3'
Coll I Forward: 5' -TCGGAGGAGAGTCAGGAAGG-3'
Reverse: 5-TCAGCAACACAGTTACACAAGG-3'
BANCR  Forward: 5'-CGGGTCTACGCCTACGTCGTGCTTC-3'

Reverse: 5'-CACAGGTCTGCGATCCTGCTTGCTG-3'

123 MTT K86 HUSEAA4006, A 5 g/ L 1 MTT %)
20 wL, #5537 4 h, 05385 B, BALAA 150 pL DMSO, 523,
2 A, 72 490 nm YK TR AT E I (A) . 21 3
B8 ) 5 ARG ) 2 IE .

1.2.4 Western Blot 3% Rl i #2 vp B W4 5 85 1 LC3
FKixAAk: ¥ 10 WMSFN YEF]F FHL124 4iifig 24 h J5, £l
LC3 {3k, WCAEANMT, IMA AR, 4°C, B 02F4% 8 cm,
12000 r/min, 2.0 Smin, Y5 B, B RS 5 SRR
2x b TR R ER R AN IR G MR IR ], AR 5 min, 52400000
BRI A BTk B  He AR 1 BT I A AR AL R
20 pg, 10% o FER BN BR TR G TR R B L vk A3 B FE o
0.8 mA/em® % H 2 h W 7% 2 R m R ML, I3
WRE IR B 2 h B RS Rl PR P i —$T (1:2000 ) % IR
A 2h,PBS ¥ 5 minx 3 Y%, TBS % 5 minx 3 &, ¥ 5 gl T8
PR 9 —H1(1:1000) ZEMFE 2 h, TBS P& 7minx 3 I, XWZE
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TRZKIE VR 2 U, IR 38 — S SR i b 0, 5 2 1 R B
TR IR BN EOR I Z8 K sp bk B0, A .
L3 Git= o

AHIFSE TG B T SPSS 22.0 B 43#T 22 et i gk
PEEAT AL, T8 BR 4 B4R B kL% Shapiro-Wilk K 3545 & 1F
B, Vhxx s Rom o 2R 22 5 FH B DK R 0 26 430 # , 4L 8] 79 7
FHH Dunett #5565, L P<0.05 A 22 A e 2 3

2 R

2.1 TGF-P2 BEE XA EMT X554 & BANCR F&i&

Real - time PCR JH T#: ] TGF-B2 i X+ 40l N EMT 4
KR s S BANCR mRNA FHX} 1k 5 1 2, 5 1E 8 %) i
H#R , TGF-B2 iS40 4HfifgH BANCR, a-SMA, Coll I, ZO1 mR-
NA [RA T2 k5 I 0, T E-cadherin mRNA 35 T [, %
SWH GBS (t=-5.031, -7.145, -9.023, -6.012, 5.097 ¥
P<0.05), F550% 2,

® 2 FHM EMT 8X4REY & BANCR mRNA FItHITRIZZLLEL (1 5)
Table 2 Comparison of the relative expression of EMT-related markers and BANCR mRNA in each group (xx s)

Groups n a-SMA E-cadherin Coll I Z01 BANCR
Control 6 1.534+ 0.213 1.235+ 0.302 1.001+ 0.042 1.129+ 0.232 0.835+ 0.051
TGF-B2 6 2.545+ 0.214 0.435+ 0.002 2.415+ 0.082 0.435+ 0.002 2.635+ 0.052
t -7.145 5.097 -9.023 -6.012 -5.031
P 0.002 0.012 0.001 0.007 0.009

Western blot J T 5% TGF-B2 5 5: % FHL124 4 i 4
EMT 6475008 FA 520 , 75 TGE-B2 i 41 % L 1F 3 %) 1R
20 E-cadherin &5 [ 7% 15 9% B 5 59 (=28.165, P<0.001); a-SMA,

Coll I, ZO1 FEHFRR AL, WHSITHE L (=-19476;
-15.543; -20.148, P<0.001), Z5RE LK 1,5 3.

%3 ZEARKN EMT HHXREWE A «-SMA, E-cadherin, Coll 1 #1 ZO1 #H3F %35 LB (1t 5)

Table 3 Comparison of relative expression of EMT-related marker proteins in each group (xt s)

Groups n a-SMA E-cadherin Coll I Z01
Control 4 1.755 £ 0.402 1.055 £ 0.341 1.235+ 0.431 1.217 £ 0.292
TGF-B2 4 2.132 %+ 0.357 0.629 £ 0.282 1.938 £ 0.542 1.976 £ 0.287
t -19.476 28.165 -15.543 -20.148
P 0.000 0.000 0.000 0.000
22 ARIFELAMAF EMT #8X4rEH K BANCR mRNA 18
Contrlol  TGF-B WELE
5 siRNA 75 #i1& 41 %5, siRNA-BANCR 4% % 21 Fil siR-
a-SMA — — NA-BANCR TGF-B2 i F41 41l }* BANCR mRNA 4% 3 ik
A R, 294 5011245 (= 24.341, P<0.001 ) ;siRNA %3
AR siRNA-BANCR #44u4 Legy, Hoip EMT FEFRiCHY)
E-cadherin D . a-SMA, Coll I, ZO1 il E-cadherin fj mRNA %} 3 ikt T ] i
‘ Z 7 (=1.003, 0.546, 0.978, 0.672; ¥4 P>0.05), Tfij 7£ siR-
NA-BANCR TGF-B2 i3 4l fifl ' E-cadherin mRNA A % &
Coll | i, — 3k I SIRNA TGF-B2 7 541 8 55l (=-9.98, P<0.05);
- a-SMA,Coll T } ZOImRNA #{ %f 32 | & 2 J& /> (£9.003;
: 2 27.738; 19.620,P<0.05), WK 2,3 4,
701 — — 2.3 %] BANCR Xt FHL124 £5Bf5E E %0 B 1 i 2200

5%} HR41AH He , si-BANCR 41 FHL124 4ijifi 4 BANCR
] Fik B EFHIL(= 14387, P<0.001), MTT HF#: 4] BAN-
B AN — CR J5 %t FHLI124 41 AT 1 A0S0, 4550 575 48 .72 h it

[E] 1 Western blot %M pyZAAE R EMT $8%%&E 8 «-SMA , E-cadherin,
Coll 1 #1 ZO1 FRiETAL
Fig.l The changes of expression of EMT-related marker proteins a-SMA,
E-cadherin, Coll I and ZO1 detected by Western blotting

IR S FEAR(t= 5.032, 9. 041, 3 P<0.05), T 5% 20 AH
Lt ,si-BANCR 4 41 g 8 7° % & 2 7+ (=16.772,P<0.001),
Western blot F FHF57 411l BANCR %} FHL124 4 s & 3 114
SN 50 RRALTAE L, A BANCR B4 F Wb 5 26 11 LC3 -
I/ LC3 - T L f3il, s B Wik F-458 (P<0.05), L3 5, 3,
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Q-SIVIA - ————
E-CAdherin | oo e am———

Coll | e —— —
ZO1 — T — —
B-ACHIN | ommmm———

1 2 3 4
& 2 Western-blot ;5 MR EEE£HH EMT HHXFRAEH o-SMA,
E-cadherin, Coll 1 #1 ZO1 KA
1: SiRNA ZS ¥ BB#E 4 2: siRNA-BANCR #5348 3: siRNA+TGF-B2
$3el 4: sIRNA-BANCR+TGF-B2 348
Fig.2 The expression of EMT-related marker proteins a-SMA, E-cadherin,
Coll I and ZO1 in each group after transfection detected by Western
blotting
Note: 1: siRNA ; 2:siRNA-BANCR; 3:siRNA+TGF-2;
4: siRNA-BANCR+TGF-32

3 3t

P R S L0 — (R RS , 5 2 M 11 P 2 £ A
BEAR T B WL RAE A S BRI LR R W i e 8
{9 JEL R0, PCO YT PR MEAS bk 50 bR AR L Bz 0 1 S 1
AT, KER | 430 A A 43 G B R S B 0 R (s BB A 1
VL, B 11 PCO % A= s iy 24, 24k 31— Fh A bl
AR (0 BTSN B TEUREARS , IR 1 - ] e AL 5
B AL AT AR AR i

IncRNA J& iy RNA B4 1145 3%, 52 TFRC e Ry —
e A B L 2B S SR R s . UEJLAR
S22 BT ESs He45 7 , IncRNA FEJE T HLIAZNIIE K . 4350,
Sy, IE T S S 0 T A RNA F23 B2 845 26 117
P, AT AR HER R G  F 102 ShAE . A8 el L R 4
L bR AR 2T A 40 B PG I B £ 254 Fh IncRNA hify 86 A7
TEFIh2E R PR EEE A IncRNA (922 S 3235 1T REBE 1) 5
57 SRR B A 4k, H b U FEAR ek S A MIAT
EL I SAE TR DR A R 3 3 P B B 8, T 38 o MIAT i
Bk miRNA-150-5p 3 723k , 149 AT IR 460 P o ik 5 35 0 4 e
FREH T M S AU T, JF S 40 S R T2 78 , 4575 HC T il

* 4 FERFEEAN EMT HXFREY R BANCR mRNA M3 RIEE (xt 5)
Table 4 The relative expression of EMT-related markers and BANCR mRNA in each group after transfection (xt s)

Groups n a-SMA E-cadherin Coll I Z01 BANCR
siRNA 4 1.522 + 0.363 0.934 + 0.213 0.681 = 0.245 1.189 = 0.139 1.087 = 0.202
siRNA-BANCR 4 1.589 + 0.424 1.099 + 0.129 0.529 = 0.342 1.170 £ 0.204 0.100 £ 0.002
iRNA+TGF-Bs2 4 3.286 = 0.294 0454 %+ 0.115 1.872 + 0.415 1.812 = 0.431 3.172 £ 0.542
Si-BANCR+TGF-32 4 0.502 + 0.032 1.988 + 0.532 0.029 £ 0.002 0.921 £ 0.298 0.304 = 0.002

% 5 BANCR # /et FHL124 4Rz, AT B EHEXE R LC3 I MRIE(xt )
Table 5 Effects of BANCR transfection on FHL124 cell proliferation, apoptosis and autophagy-related protein LC3 II/I (xt )

Cell viability( 490nm)

Groups BANCR Apoptosis rate (%) LC3 /1
24h 48 h 72h
si-NC 431+ 0.37 0.56x 0.07 0.81% 0.12 1.31£ 0.22 10.23£ 0.16 0.33+ 0.18
si-BANCR 1.28+ 0.21 0.29+ 0.04 0.31% 0.11 0.32+ 0.08 2271+ 5.52 2.35+ 0.58
t 14.387 1.998 5.032 9. 041 16.772 13.287
P 0.000 0.302 0.006 0.001 0.000 0.000
55 KA R B R ORGP0, BFSEIIESE IncR- LT AEfLa R

NA-BANCR 4 A5 F A i 5% I 98 46 ek e 5 s v 22 e e 3R
ik, JERTRE S 40E EMT s B AH ¢ 22, ARAF ST 483 IncR-
NA-BANCR 7 FHL24 Ziffishi9E . it B9 & 3 TGF-B2
FE A A % A= EMT J5 41 BANCR ik FiF, *IW] BAN-
CR 7% FHL124 ZMiAF4ifbad B bl fe i 2R . o T —
AAESE, FRATTFI A siRNA ORI Qb R JIESE siRNA-BANCR
AIH0HE EH TGF-B2 #5514 FHL124 40T 4eft, (45 5 it 8
ARy — R YA FEEEP 4 o-SMA , E-cadherin, Coll 1,Z01 &
B2k, itk 2 BANCR 5 FHL24 20 g Y £F 4 Ak R 4
AH2G, FIH BANCR FiA ATl B TGF-B2 5%y FHL124 2

FH PR R IncRNA-BANCR Al g S 55 Fn), 2245
WAL R {5 5 8 % (mitogen-activated protein kinase,
MAPK ) {5538 i , #MACFIEE M6 5 0 , Fafb IR 15 5 % 8
BRI QT AR, 2 5 AAE G N R S A SR HE
fEe26 . BANCR 1E 7 U ML 220, 72 AR 1A ] A 2
PR IHERFE R A, ABFFRWMAIESE, T8 BANCR ik ]
) FHL124 40850, e B0 Tof A v A o2 a0 i 7R
f AN AN I P Az i AL A s K A SR IT S R
RERY—FEEATFRESR, Yt E2 R 4R miEy k.
eIV LN AR, RS SRR 2R A 3R o Lt
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si-NC si-BANCR

LC3-I
LC3-II

B-actin | A —

[ 3 Ml BANCR &ik%f FHL124 4 ARE4EXE A LC3 [ (1 &Rix
A
Fig.3 Effects of inhibiting BANCR on the expression of autophagy-related
protein LC3 II/I in FHL124 cell

T, AR S S AET, MRS W 4R AT T A 1 B
A UOBEE ", IEECRS T A0 T i i A H AR R E R
MAPKSs [ i % , B B2 4 A 0 32 S AR s AR A T 5 T
HE S R T B N BRI b )R S
AMIIEFEAE . AW S EMT SR, WA U 7 A A 2 K ) 7
ST AATENTE IR 25 B B% Z [A] ) crosstalk £ {5 54, T %
TR " B " AR AN FE SR SR AR A R AH B, B aE
Py " A EAEH] " TR S b, BOR A REA H CAH
XIS B ZR G, AT EANSE R, SR A0 P A 25 A EAEAE
SEATE— BRI —F B IL R AR IR, B B bl A S
AR A AT R e, B HATC K BLZ F miRNA Al
IncRNA Z: 5 g (R K & A S TN BRI . A FALF
FER B, BANCR AT DLt i 38 [ 945 T 07 55 A ) 33 A 45 AN )
9 LE 2, I H. BANCR FEAN[A] A9 241 2L LA K B v 14
R PR A AT BEANR] o AW 5T 45 SR 40 20 #6378 BANCR 1k
FHL124 21 g bl REAF g 22 B IH 1~ )Gk EMT i % & MAPKSs
I WEH (8% 42 A4 crosstalk, B[R] A FH I8 5 e 40 a0 5 4 T B
L, 00 G b R - ) A SR DG AR BRI 2, T DA UG
N FHIAIT AT PCO AT S 4R AR

25 BRTA AR T K EEIE A BANCR X dh ik
b B BRI RIVE R, JERE— 2D IRSE T R SA b B
BEL AT B A W, G b B - TR B AL SR AR S AT PL . LAY
TS A D20 L P 45 0 25 A 3 B 114 7 R
XS PCO A tILifil A BRAgE , S R B8 R GTHR & B 25 B i
FRBEHTHL AL
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