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FE(NG) $1 {2l 4 41 . NC-siRNA 41 . PCDH17-siRNA 41 . miR-23b-3p 48 {8l # + Vector 41 . miR-23b-3p L {4 +
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[ Abstract] Objective To investigate the regulatory effects of microRNA-23b-3p ( miR-23b-3p) on the
autophagy and apoptosis of human lens epithelial cells induced by high glucose. ~Methods Thirty diabetic cataract
(DC) patients as DC group and 30 patients with simple cataract as simple cataract group were enrolled in The First
Affiliated Hospital of Xi‘an Medical University from September 2019 to October 2020. Conventional
phacoemulsification and intraocular lens transplantation were performed in both groups. The anterior capsular tissue
was collected during the operation. The expression of miR-23b-3p in the anterior lens capsule was detected by real-
time fluorescence quantitative PCR ( RT-qPCR). Human lens epithelial cell line HLEB3 cells were cultured in vitro
and divided into normal control group and high-glucose group, which were cultured in normal and high-glucose
medium, respectively. The targeting relationship between proto-cadherin 17 ( PCDH17 ) and miR-23b-3p was
predicted according to the bioinformatics database,and was verified by the dual-luciferase reporter gene experiment.
High glucose-cultured HLEB3 cells were divided into miR-23b-3p mimics group, negative control ( NC) mimics
group,NC-siRNA group, PCDH17-siRNA group, miR-23b-3p mimics + Vector group, miR-23b-3p mimics + pcDNA-
PCDH17 group,and were transfected with corresponding reagents according to grouping. The expression of miR-23h-
3p and PCDH17 mRNA was detected by RT-qPCR. The expressions of a mammalian homolog of yeast Atg6/Vps30
(Beclin-1) , microtubule-associated protein 1 light chain 3 (LC3B) ,c-Jun N-terminal kinases (JNK) , phosphorylated
(p-) INK,c-Jun,p-c-Jun,B-cell lymphoma-2 (Bel-2) and Bel-2 associated X protein ( Bax) proteins were assayed
by Western blot. The apoptosis rate was detected by flow cytometry. The study protocol was approved by the Ethics
Committee of The First Affiliated Hospital of Xi‘an Medical College ( No. LSL2019037) . Written informed consent was
obtained from each patient. ~ Results The relative expression of miR-23b-3p in the anterior lens capsule of DC
group was 0.35+0. 15, which was significantly lower than 1.00+0.09 of simple cataract group (= 44.627,P<
0.01). There were significant differences in the relative expression levels of miR-23b-3p,LC3B I[ / I ,Beclin-1,Bcl-
2 and Bax proteins among normal control group,high glucose group,high glucose+NC mimics group and high glucose+
miR-23b-3p mimics group ( F=21.325,28.318,17.634,15.482,22.325,26.537;all at P<0.01). Compared with
normal control group, the apoptosis rate, LC3B 1 / I , Beclin-1 and Bax protein expressions in high glucose group
were significantly increased,and the Bcl-2 protein expression was significantly decreased (all at P<0.05). Compared
with NC mimics group, the apoptosis rate, LC3B I/ I , Beclin-1, and Bax protein expressions were significantly
decreased and the Bel-2 protein expression was significantly increased in miR-23b-3p mimics group (all at P<0.05).
The results of bioinformatics and dual-luciferase reporter gene experiments showed that PCDH17 was a target gene of
miR-23b-3p,and the relative expression of PCDH17 mRNA in miR-23b-3p mimics group was significantly lower than
that in NC mimics group (P<0.05). Compared with NC-siRNA group, the apoptosis rate, LC3B [l / I ,Beclin-1 and
Bax protein expressions in PCDH17-siRNA group were significantly decreased,and the Bel-2 protein expression was
significantly increased (1=9.116,12.413,5.349,3.273,8.419;all at P<0.01). There were significant differences in
the relative expression levels of p-JNK/JNK, p-c-Jun/c-Jun, LC3B [/ I , Beclin-1, Bel-2 and Bax proteins in NC
mimics group, miR-23b-3p mimics group, miR-23b-3p mimics + Vector group and miR-23b-3p mimics + pcDNA-
PCDHI17 group ( F=24.724,19.319,23.418,17.562,20.263,15.249;all at P<0.05). Compared with the miR-
23b-3p mimics+ Vector group, the expressions of p-JNK/JNK, p-c-Jun/c-Jun, LC3B Il / I , Beclin-1 and Bax were
significantly increased,and the expression of Becl-2 protein was decreased in miR-23b-3p mimics+pcDNA-PCDH17
group (all at P<0.05). Conclusions MiR-23b-3p have a protective effect on HLEB3 cells in a high-glucose
environment, mainly by targeting PCDH17 to regulate the JNK signaling pathway to inhibit high glucose-induced
autophagy and apoplosis.
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Fund program: 2019 Scientific Research Project of Education Department of Shaanxi Provincial Government
(19JK0756) ; Natural Science Basic Research Plan in Shaanxi Province of China (2021JM-500)

DOI:10. 3760/ cma. j. cn115989-20210309-00154

Bl DR 2 — o 7 A N S A R B N 3 M R B (diabetic cataract, DC) JZ i JR i £ 3 19 3 22 IR AR I
HAE BRI B NI LR S TS BRI AN RIEZ — LRI BT B IR



. 806 - A SIS IR B2 AR 2022 4F 9 H S 40 %5 9 ]  Chin J Exp Ophthalmol , September 2022, Vol. 40, No. 9

10 E A B R A AR SR A RERY 2~ 5 4%, B
HOW R E R A B0 R R
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B DAL R AR B TR R S R
1A b B 20 a9 T AT RE R DC IR IR R R 2 —  (H R B
P % 5 ML % A 1 42 35 4 . i/ RNA (microRNA,
miRNA) &2 K B 2 21~ 23 %R 19 I 4 % BB /)N
RNA ,i#f o #1 5] mRNA 43 71 3-JF #1173 X (untranslated
region, UTR) , LA mRNA [¥ fiff s 1 1540 1 1) 77 28 00 R 2
PR3k 7 ok i £ i B 5 % W1 miRNA 7E [ 4 B
B &g LT ol 2 S 2 T, nde R N BE s Rk
FAERELL f DC', miR-23b-3p & 83 5275 g ik 44
A Rk SR T miR-23b-3p £S5 DC 1Y
RIGAIATEE . HI, ABFFE 0858 miR-23b-3p %)
BEVE T 00 SRR b Rz 20 1 B e A A T B 3 A
o DC A A S R AR A

1 #M¥EFE

1.1 g

L1 FRA S a6 Wio g 2019 48 9 H % 2020
4E 10 JJ AR VG 2 B2 2 Be o — PR BE Be A7 N B TR 1Y
DC 35 30 4] 30 IR Ao 2 1 oy B 28 35 30 451 30 R 11
am AR REELH 2L, 73 5AE S DC A ARl | P 2H
BTHRAEPWRARARH . DCAF T 19 4] 19 ],
211 ) 11 MR, AR08 61 ~81 %, 3 (64.1+6.9) %
PR 5 17 ) 17 MR, £ 13 5] 13 BR, 4R 61 ~ 79
% F3(62.249.2) %, DC BF LW N 2 BIBE IR,
AR B AR <7. 8 mmol/L, JiFEN 4~7 4F 5 FLLL N
B £ 3 A T M PR i SR B A B R HE R B
(1) B AR DR &0 JHE A 5 PR 13 1 1 P s B 5 (2) 0T
T OGHR 3% 385 A B o 4% L Ath AR R 05 2 5 (3) R I R
PRI A GIRIT#H; (4) AT HO
TR AT & o 2 A 413 PR A B b AR R LA 2
BTG 2 L (¥ P>0.05) o AR T RAETLE
2BEHE — B E S BE A B 2 DL S W R AL oE (A ST
LS1.2019037) , o 8 3 M 5 @ 4 4 45 41 55 5 A 1 IF
BB R E. NARARIR b 40 & HLEB3 >k A
B2 B ATCC 40 i % .

1.1.2  FEEH) AL e DMEM 5% 3% 3 ( Z£ E Gibeo
/NT) 5 Annexin V-FITC/PT 21 i i 7 6 0357 & ( 36 [
Sigma /A #) ) ; Trizol i #| . Lipofectamine 2000 ##% 44 i
5% ( 2€ [# Invitrogen 23 A ) ; TagMan microRNA 15 %5 5%
g (db A\ B MR A R ) ; PrimeSceript RT-

PCR i85 £ .SYBR Green i) & ( H A% Takara /A 7] ) ;
RIPA 2L ( Fi 3 = KA W) s BCA HEH & &l &
1T & (3€ [ Thermo 24 7] ) ; ECL 357 & (b 5t /K it
AR RA A Ry NS R E A 17
(protocadherin 17,PCDH17) $it{& ( HPA026817) ( 3
Sigma 2 H) ) s BT A c-Jun 2 Bk K I P (c-Jun N-
terminal kinases,JNK) #i {4 (ab199380) . % ¥t A\ W g 1L
(p-) INK $70{Kk (abd7337) At A c-Jun HiiA (abd0766) |
HPTN p-c-Jun FLK (ab32385)  Heht A A G M
1 #24% 3 ( microtubule-associated protein 1 light chain 3,
LC3B) $T 1K (ab192890) | fe 41t A i 7L 3l ¥ ATG6 [A]
J54 H (a mammalian homolog of yeast Atg6/Vps30,
Beclin-1) $ii {4 (ab207612) \fehit A B itk T2 48 i 967 -2 AH
% X % B ( Bel-2 associated X protein, Bax ) i &
(ab32503) 4Pt A B Ik I 40 g 985 -2 ( B-cell lymphoma-
2,Bcl-2) UK (ab32124) 1L F 31 % — P (ab205718)
(SE[E Abcam 237 ) s WAt 2R Ml 41 4 4k K 2 14 pGL3 |
XU Z Tl A 45 35 PRLAS: ) 4 70) &2 (36 [ Promega 23
F)) smiR-23b-3p L LY . B 14 X B8 ( negative control,
NC) UL (RN KRB A R o 55000 60 it
([ Lab Tech 23 ]) ; 521 5¢ )6 % #t PCR AL (38 [
Applied Biosystems /4 ] ) ; Thermo Varioskan™ LUX £
IHEREEHR X ( 3£ [E Thermo Fisher Scientific 2y # ) 5 CO,
B R Af (R EFEIR MR 2 | 5 ) & % 8Ot BB
(HA Olympus 23] ) 5 B R385 ( H A 5 JEOL 22
Al UM (& BD 22w s BRI R 70 i R 5
(%[ Bio-Rad A #]) .

1.2 Jrik

1.2.1 AiM0REFR KAr LA 3 F SR AR b Bz 46 A
# HLEB3 #£ T DMEM/F12 $5 35 Bk (& (K BLUo %L
10% Jif A4 ML B ik o0 B 1% 7 % 3%, B o0 B 1% 5 %5
)6 fLA IR, T 40 LA B 80% fil & I, F i B SR
W, ¥ A3 S IE RN BRCZH RN B AL, ar B T A
5 mmol/ L %7 B 1) 35 7% B F1 % 25 mmol/ L 4 2 #¥ 114
Figrdkh 37 C AR B 5% CO, Z54F T i 3% 48 ho
B J IR il i 7 Bk 1 9% 10 A, BE ML 3 O miR-23b-3p
B4 NC I 4] NC-siRNA 41 PCDH17-siRNA
20 .miR-23b-3p LI ¥ + Vector 4H .miR-23b-3p LI ¥ +
pcDNA-PCDH17 41, # #f& Lipofectamine 2000 izt 7 £
Ui 03 0 EATHE e AR 2R B 5% 24 h ] TR 2500
1.2.2 SERF 50 i PCR A 4% 41 20 M th miR-
23b-3p [PCDHI17 HHXS ik it W 46 i 4 I 4 21 1 %%
YIS 45 AL M, i ) Trizol X A $2 B 4 RNA | R ] 4
AN o BE T DN e BRI RNA Rk B Fn 4l B AR 4
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PrimeScript RT-PCR & 57| & 15 B 45 B RNA i 5% 5% f
cDNA , £ l miR-23b-3p 3K, #7218 TagMan microRNA
0 S R & B B B F miRNA 8% 5% ¢DNA L ]
SYBR Green it 47%¢ %€ 18 PCR, miR-23b-3p 1F [A] 5]
Y551 5-GAGCATCACATTGCCAG GG-37, [z [ 8] 4
FE51% 5°-GTGCAGGGTCCGAGGT-37; U6 IF [f] & 9 ¢
5 5°-GCTTCGGCAGCACATATACTAAAAT-3 ", % [f]
5149 R %1 K 5 -CGCTTCACGAATTTGCGTGTCAT-3 *;
PCDH17 1E [5 Bl 9 5 %] & 5-CTTGCCGATGTTGCCTA
T-3°, ) [6 5| 4 FE 51 & 5°-CCATCTGTTGCTGCTTTC-3";
GAPDH IE[5 5| )% %1 & 5-TGACTTCAACAGCGACA
CCCA-3", JZ [W Bl ¥ FE %1 5-CACCCTGTTGCTGTAGC
CAAA-37, 5|¥¥) i Ki% Takara A ]I G L. PCR
WA R 25 wl, 814 1 pl, cDNA 2 ul, PCR JZ
ZAF ]9 95 CHIASE 30 5595 CAZPE S 5,60 C IR & M
FEAH 30 s, £ 40 S {F . GAPDH Fl U6 43 jil 4E
mRNA Hl miRNA #9227 st s A ke A
B s 3 R A X A

1.2.3 XFOCRMR A HEH R R UE miR-23b-3p &5
AL PCDHI7 &R ¥ & A miR-23b-3p 455 1L
S AR Y (wild type, WT) FI % 48 B ( mutant type,
MUT)PCDH17 3°-UTR 3¢ f& % pGL3 # ik b, 15 325k
A A . B AL 1x10%/ml f %5 BE 4 Rh & 96
fLAR T, 43 NC LB 41 miR-23b-3p L4 41, T¢
4 i %5 B 3R B 70% il A B LK WT Fil MUT PCDH17 43
75 miR-23b-3p LY  NC Ly H 5% Yy 3] 25 40 4
JL b T AN 7R A P Ak S 3R 48 h, KB R
ity 3 B R G A DN & A A0 L9 0 R B R . I 3 N
AL BCOEHE, SR EE 3 K.

1.2.4  Western blot 3% K I 4% 44 40 ffg F JNK | p-JNK |
c-Jun p-c-Jun .LC3B Beclin-1,Bax } Bel-2 fE H #£ &
WA 25 5% L J5 i 40 B, in G R 1Y) RIPA 24 A Vi 42
B L BCA #4330 & I e 2 T 6 vk
BE o B30 pg B 1 RE S 5T SDS-PAGE ¥ ik fa Uk, IF
BEEN TG A PVDF R 5% RS 0k 1 = IR 4%
{4 F #F 4] PVDF J& 1 h; jim A JNK, p-JNK | ¢-Jun , p-c-
Jun .LC3B . Beclin-1, Bax, Bel-2, GAPDH — ¢ (¥ 1 :
1 000 i #8) ,4 CHEHE L, TBST EEPE 3 ¥k i AAH B
ZH(1:2000)37 CHEF 1 h, TBST 3k 3 %; R H
ECL 57 G A7  f, 5R FH B I BUIR 73 B R G i AT A
W, {1 Tmage) 3K {8 X 4% 4 #F 47 & 16 20 1. DA
GAPDH fE N2 I H5E 4 H I B AR A R A & .
1.2.5 R4 ARG HLEB3 T8 BUEH
XTHRZH i 2 . miR-23b-3p #1424  NC UL 4 .

NC-siRNA 2 . PCDH17-siRNA 41%5 % 48 h % 41 g, F
i 25 1 I AT ISR A L, R R 7 R R R 2 WK R A
A% 2 1x10° A~/4L, A 195 pl 4 Annexin V-FITC
S5EW, SRR T A0 L, TS W F Al M 7 TR A
A A . FE A R A S wl Y Annexin
V-FITC 1 10 pl 09 MLy iE B A5 3450, A B &
WEE 10 min, K 5020 A A v 5% B8 & o xC 40 A &
[ = R w1 O N = = gL
1.3 Sil* 07k

KT SPSS 21. 0 et M AT Ge it o dr . #5131
BHIES WK RIEL R ESSM, U ves TR &
miRNA % YL 20 41 Jifd b miR-23b-3p AHXf ¢ ik & LA M 20
JRLOA TN 8 WA DG B IR FE A 45 sIRNA 36 YL 25 20
i PCDHI17 mRNA AHXF 33k & H A 4% 2h % YL 20 20
Jfd A INK 8 8 1 DA K B W R O T R LA R
FHEPR 2 5 25 43 B, 2016 PR G e 3R T LSD-r £ 3
DC 20 5 .2 1 P 4 AR bR A i 28 5 2H 21 miR-
23b-3p A 3K & K miR-23b-3p LI 4 5 NC
B4 WT F1 MUT PCDHI17 41 i 7€ 56 25 B 3% 1 1
% NC-siRNA £ Fil PCDH17-siRNA £ 5 7= % 40 fifd 98
TR WA O 2 33K Fe B 8ok I ST AR A ¢ K B
P<0.05 FEFAG IR L,

2 R

2.1 gl N FE4L R DC AL 4 B 41 21 F miR-23b-
3p M Ik B AR

DC 488 # SR PR 2 miR-23b-3p AR 263k 5
9 0.35+0. 15, By B AR F o4l [ I R4l B Y 1,00+
0.09, % %4 %158 X (1=44.627,P<0.01) (K 1),

15 —

0.5

a

I

ALl N B DC

Bl RAEZEWNRBRAAD miR-23b-3p B RZEELE L
AE AR L P<0. 01 (ML AEAR ¢ #5538, 0 =30)  miR: ff/D
RNA; DC: i JR 1 11 1A o

Figure 1 Comparison of the relative expression level of miR-23b-3p
in anterior capsular membrane between two groups Compared with

miR-23b-3p AHX} ik i

0.0

simple cataract group,“P<0.01 (Independent samples ¢ test,n=30)
miR ; microRNA ; DC ; diabetic cataract
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2.2 % miRNA 5% QL 41 4 jfd rf miR-23b-3p AH X} 3% ik
N MR TR WA DGR 1 A

IE X BT = B 41 NC B4 41 miR-23b-3p
AL 4 20 2 Bt miR-23b-3p Jz LC3B 11/ 1 .Beclin-1,
Y M98 T2 % Bel-2 Bax i AR X 3k 5 SR LU ER, 22
SWAE S X (F=21.325,P<0.001;F=28.318,
P=0.002; F = 17.634, P = 0.007; F = 26.537, P =
0.003;F=15.482,P=0.001; F=22.325,P<0.001),
S IEH X AL L, = b4l miR-23b-3p ik B &
KA, 4l 08 T % T &5, LC3B 11/ 1 H{f  Beclin-1 1)
N Bax R IAE B ETHE Bl 2 ERRBEHBET
Me, 2 m A G (Y

X} B4, PCDH17-siRNA £ 40 Jfd  PCDH17 mRNA #f
Xf ik AL T NC-siRNA 41, Z S WA Gt %8 X (Y
P<0.05) (& 4) .
2.5 & siRNA F&Ju 2 U8 1238 20 M 08 = F0 B W AH O
HHRIB K

5 NC-siRNA ZH 48t ,PCDH17-siRNA 20 21}y 98 1=
REAK,LC3B-11/ I Fofli .Beclin-1 L} Bax & [ A %
FEE B E TR, Bel-2 S MX RIXF T ET &, =
A ST E N (1=9.116,P=0.001;1=12.413,
P=0.004;:=5.349,P=0.006;:=3.273,P=0.001;:=
8.419,P<0.001) ([ 5,% 3),

N T % 2 it NC 4L miR-23b-3p UL AL
= ) Q 4. 4 4 4
P<0.05) ;5 NC ¥ 4L 100 61% 5.44% 100 449 27.73% 0.75% 2534%  107022% 4.95%
B, miR-23b-3p AR A A 10y i 10’ 10 104 ;
. 1 A ) i
i H miR-23b-3p Rk EEFE =0 : " 107 P =107 210 :
L L wl gl o T v el
o 10019398% | - 0.91% 17098, 1.60% o] 7182% 2.09% 0]9398%| _~1.09%
LC3 I/ T K A{H . Beclin-1 L) 10° 10" 10* 10° 10* 1010O 10" 10> 10° 10 1010" 10" 10° 10° 10* 010“ 10° 100 10° 10*
& Bax % IJ:—l %% ﬁ % ﬁ % 1;‘ Aneexin-V-FITC Aneexin-V-FITC Aneexin-V-FITC Aneexin-V-FITC @
7 N - 1 3 4 1 2 3 4
K%, Bel-2 3 1 &k & B F Tt LC3B [ — — =
. . N Bel-) “ll) e— a— LC3B [ - — a—
B, 2 5 A G T B X (Y - -
P<0.05) (& 2,%1.2), T - — —
. GAPDH 0 Gl Same S
2.3  miR-23b-3p #B ] 45 & CAPDH | ey i . o (D) (C)
PCDHI17 %1k H2 SARAMATEURAT BEBEAMNERE A KHAMME TR MIE B4 40 T A

WA B R JE T

FEERERIKE  C. A& AN E WA R F RIS ik E

1o IE X IR2H 52 i 453 NC U 4 5

miR-23b-3p B % 8 17 45 &
PCDH17 3 ~-UTR, miR-23b-
3p L4l WT-PCDHI17 %%
e R EFIE M 1.00+0. 11, 8]
SAKT NC I 2 0. 42+
0.05, ZFAHGI¥EX (1=

4:miR-23b-3p SUBIPA  NC.: JIPEXT R miR 53/ RNA ;Bel-2: B itk B 40 il 9% -2 ; Bax: B bk B0 40 Jif 97 -2 48
KX HEH s GAPDH : H i -3-BE B i A i s LC3B . A MG EE H 1 4255 35 Beclin-1: Wi FL 3 ¥ ATG6 [ J&
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Figure 2  Apoptosis rate and expression of apoptotic and autophagy-related proteins in different

groups A :Flow cytometry of cell apoptosis B :Electrophoretogram of apoptotic proteins  C: Electrophoretogram

of autophagy-related proteins 1:normal control group;2:high glucose group;3:NC mimics group;4:miR-23b-
3p mimics group  NC: normal control; miR: microRNA; Bel-2: B-cell lymphoma-2; Bax: Bel-2 associated X

protein ; GAPDH : glyceraldehyde-3-phosphate dehydrogenase ; LC3B : microtubule-associated protein 1 light chain

7.306, P=0.004) ; miR-23b-
3p I 41 5 NC Ll 4 41 MUT-PCDH17 %'t K i
TEMEY Bk 1.00+0.09 F1 0.98+0. 08, 2% % K412
BN (1=0.314,P=0.952) ., miR-23b-3p L1l ¥ 41 41
ffiH PCDH17 mRNA A X%} ik 524 0.41£0. 04, B g
T NC #UU 4Ly 1.00+0. 09, 22 7 A Fi it 2= 2 X
(t1=9.483,P=0.001) (& 3),
2.4 £ siRNA #4440 i i PCDH17 mRNA A X} 3%
ik A

IE H X BT B 41, NC-siRNA 41, PCDH17-
siRNA 41 4 g PCDH17 mRNA #H % 32 35 & 4> 51
1.00+0.04 .3.42+0.16.3.35=0. 13 F1 1.42+0.09, 3
i R A g X (F=41.183,P=0.001) ; H
HrE B AL 20 ALt PCDH1T7 mRNA A XS 35K & TR

3;Beclin-1;a mammalian homolog of yeast Atg6/Vps30

®1 FHEMAM T miR-23b-3p BT RIEBLE (xs)

Table 1 Comparison of relative expression of miR-23b-3p
among different groups (xzs)
2153 A miR-23b-3p MR K ik
1EH X B 3 1.000. 11
[ 3 0.39:0. 08"
NC #1441 3 0.42+0.07
miR-23b-3p #4141 3 1.63+0. 16"
F{H 21.325
Py <0.001

A5 0E X AL A, P<0. 0555 NC Ll 41 L, " P<0. 05 (3
PR T 24007, LSD-¢ A 45)  miR:f/y RNANC: [ 1% B

Note ; Compared with normal control group,”P<0. 05; compared with NC
mimics group, "p<0.05 (One-way ANOVA ,LSD- test) miR:microRNA ;

NC :negative control
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Table 2 Comparison of apoptosis rate and the relative expression levels of autophagy-related and apoptotic protein among

different groups (xs)

25 5 FEA 5 LC3B I/ 1 Beclin-1 Bel-2 Bax W12 (%)
1E H 6 B4 3 1.02+0. 06 1.00£0. 05 1.24+0. 07 1.01+0.08 4.49+0. 69
[y E 3 3.12+0. 13" 2.89+0. 04" 0.53+0.01 3.47+0. 22" 19.18+1. 13"
NC #1441 3 3.01+0.09 2.82+0. 11 0.51+0.03 3.29+0. 16 20.61+1.05
miR-23b-3p #1440 3 1.76+0. 12" 1.41+0.03" 1.04£0. 02 1.54+0.13" 5.83+0.52"
F A4 28.318 17. 634 15.482 22.325 26. 537

P A4 0. 002 0.007 0. 001 <0. 001 0. 003

V5 R IR A, S P<0. 05555 NC BB 4H A%, " P<0. 05 (BN R 5 25407, LSD -+ 1 3)

LC3B - USSR B [ | 524k 35 Beclin-1: Wi $L 3 4y

ATG6 [F] I35 F 5 Bel-2: B ik L4 R -2; Bax . B bk EL 4 I -2 AHSC X B s NC: BIHEXS B 5 miR /)y RNA

Note : Compared with normal control group,*P < 0. 05; compared with NC mimics group,”P<0.05 ( One-way ANOVA, LSD-¢ test)

LC3B; microtubule-

associated protein 1 light chain 3 ;Beclin-1:a mammalian homolog of yeast Atg6/Vps30;Bcl-2:B-cell lymphoma-2;Bax:Bcl-2 associated X protein; NC :negative

control ;miR ; microRNA

WT PCDH17

miR-23b-3p : 3'

: 5' ...UUAAUGGCUGUGUUUAAUGUGAU...3'

CCAUUAGGGACCGUUACACUA 5'

MUT PCDH17: 5' ...UUAAUGGCUGUGUUUCCAAGACU...3'

1.5 1.5 1.5
El Eul z i
H2 1.0 1.0 2410
iz hlzcy) =/
& = =
& e = =
205 a 205 = =05 L
K K e

0.0 0.0

NCHME  miR-23b-3p ‘3 NCHME  miR-23b-3p O NCHME miR-23b-3p CD

Al e W

NC P20 L3R, " P<0. 05 (Il SEAEAS ¢ K3 ,n=3)
n=3) D:% M52 PCOHIT mRNA HXE 25k & AL
FME M 17;miR A/ RNA;MUT 58748 8 NC: [ 00 ]
Figure 3 Validation of miR-23b-3p targeting PCDH17
luciferase activity between two groups
activity between two groups

PCDH17 mRNA between different transfection groups

PB4
E 3 miR-23b-3p 85 PCDH17 1&3F A :miR-23b-3p 5 5f 4= %1 PCDH17 3 5 17 16 #0816 45 & 1 5,
2 45 2 440 0 2 25 80 20 16 28 8l 0% 4 L 4K
5 NC MU 4L L4, P<0. 05 (A S FEAS ¢ K 3 ,n=3)

A ; Targeted binding sites of miR-23b-3p and wild-type PCDH17
Compared with NC mimics group,"P<0. 05 ( Independent samples ¢ test,n=3)
Compared with NC mimics group,P=0.952 (Independent samples ¢ test,n=3)

Compared with NC mimics group,”P<0.05 (Independent samples ¢ test,n=3)

Yl A
B 25 AL A0 M B AR TYUOL RGP LB 5
5 NC AP LA, P=0. 952 (M L FEAR ¢ K 3,
WT. B 4 B s PCDH17 545

B : Comparison of wild
C; Comparison of mutant luciferase
D : Comparison of the relative expression of

WT: wild type;

PCDH17: protocadherin 17 ;miR : microRNA ; MUT : mutant type ; NC : negative control

4 2.6 ALY A h INK T8 8% A F L K B v U
. T T-HEE
2T NC #8547 20 . miR-23b-3p 84 8) 4 £ . miR-23b-3p
5 LY +Vector 4 .miR-23b-3p $U{LL4+pcDNA-PCDH17
;7: T ZHZH M p-JNK/JNK | p-c-Jun/c-Jun . LC3B II/1., Beclin-
$ : 1. Bel-2 Bax % 1M1k 46 i B R PR Lo, 25 5 490 5 1
s 'r 22 Y (F=24.724,P=0.004;F=19.319,P=0.008;
F=23.418, P =0.009; F = 17.562, P = 0.011; F =
0

EfE4l NC-siRNAZ]L PCDH17-

siRNA 4]
4 FHHEMHK S PCDHI7 mRNA I RIZSE F=41.183,
P=0.001. 51F% %t HB 41 H. % ,"P<0.05; 5 NC-siRNA 4] H.%5,"P<
0. 05 (BRI R J5 240 1, LSD-t K8 ,n=3) PCDHI7: Jf 45 % bl & 1
175 NG B % 1]
Comparison of the relative expression level of PCDH17

F =41.183, P =0.001. Compared

TEH X B2

Figure 4
mRNA among different groups
with normal control group,®P <0.05; compared with NC-siRNA group,
" p<0. 05 (One-way ANOVA,LSD-¢ test,n=3) PCDHI17: protocadherin

17;NC: negative control

20.263,P=0.001;F=15.249,P=0.005) ; J 5 NC
ALY 2 He B2, miR-23b-3p 43160 40 41 40 3 ' p-JNK/
JNK FCAEFN p-c-Jun/Jun BB 25 FEAIG, 22 R 4 A Se it
7 (¥ P<0.05) ;5 miR-23b-3p ${L4 + Vector 4
Fb# , miR-23b-3p 481 {2l ¥ + pcDNA-PCDH17 40 2 Jfd
p-JNK/JNK A8 F1 p-c-Jun/c-Jun Ft{E T} &, LC3B II/1
FCAE A Beclin-1 L K Bax 2 {1 M % 55 ik 3% 7
Bel-2 H AR ik i W35 FRAIR, 2 S WA et X
(¥ P<0.05) (E 6,%4),
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PCDHI7-
NC-siRNAZl  siRNA4]
| NC-siRNA 41 - PCDH17-siRNA 4 . .
10 1046% 23.08% 0.39% 4.74% oy —
10 4 . Beclin-] o —
: = 10° 4 L LC3B 11 =
; —
. 10} LC3B |
L - ° ‘\} _
L7453 C L 1.63% o 9350‘ 0.94% Bel-2 _—
0 w'l 12 13 4 0 1I ‘Z "3 4
10° 100 10 10° 10 1010 107 10T 10" gy AP —— — (B
Aneexin-V-FITC Aneexin-V-FITC

BS5 SAMMATREBRMATHEXEAREERL A KA TR-UAME B A4 A T HOCE A RBBIKE  NCHIFEX #;
PCDHL7: J5UE5 Zh 2R 1 17 siRNA - /N T4 RNA 3 Bax: B bk U 40 MR -2 A ¢ X 2R 1 Beclin-1: Wi FL3 4 ATGO [6] JHE (1 LC3B: RO ARG 11 1 24
33Bel-2: B itf B 240 MR -2 s GAPDH . H il 1 -3- W il d S Al

Figure 5 Cell apoptosis and the expression of autophagy- and apoptosis-related proteins in two groups A: Flow cytometry of cell apoptosis

B : Electrophoretogram of autophagy- and apoptosis-related proteins NC ;normal control; PCDH17 ; protocadherin 17 ;siRNA ; small interfering RNA ; Bax; Bel-
2 associated X protein;Beclin-1:a mammalian homolog of yeast Atg6/Vps30;LC3B ; microtubule-associated protein 1 light chain 3;Bel-2; B-cell lymphoma-

2;GAPDH ; glyceraldehyde-3-phosphate dehydrogenase

®3 ESRNAHLEARAMPIARSBATHAEAENREERATEILE (x2s5)
Table 3 Comparison of apoptosis rate and the relative expression levels of autophagy-related and apoptotic proteins

between different siRNA-transfected groups (x=s)

2 5 BEA R LC3B 11/ 1 Beclin-1 Bel-2 Bax T (%)
NC-siRNA 4] 3 1.00£0. 09 1.00=0. 06 1.00+0. 12 1.00+0. 10 24.05+1.48
PCDH17-siRNA 2 3 0.35+0.03 0.39+0. 04 3.1120.28 0.410. 04 6.31+0.55
i 12. 413 5.349 8.419 3.273 9.116
P14 0. 004 0. 006 <0.001 0.001 0.001

TE: (IS REAS 40 58)  LC3B RS MICHE 1 1 #2458 3;Beclin-1: Wi FL 3 %) ATC6 [A IR 15 Bel-2: B i [ 240 MU A% -2; Bax: B it [ 20 L -2 41O X 2R
F1sNC: (VXS B PCDHL7 : 5 R 4R 1 175 siRNA /N T4 RNA

Note: ( Independent samples ¢ test) LC3B:microtubule-associated protein 1 light chain 3;Beclin-1:a mammalian homolog of yeast Atg6/Vps30;Bcl-2:B-cell
lymphoma-2; Bax; Bel-2 associated X protein; NC; negative control; PCDH17 ; protocadherin 17 ;siRNA ;small interfering RNA

1 2 3 4

NN O — O——
1 2 3 4 1 2 3 4
~ -JNK — - —
fGn 1 - P “=- U o — e e PINK - -_—
p-c-Jun — e e— —
FATN — Gttt epppet® s GAPDH s s wui s CAPDIT i S i s

Brolin: ] o — e qu— Bel2 0 c— c— .

6 FHBLJAMBPINK ERZAURARMBATEARZEEXKE 5 NC LI H L E, miR-23b-3p #1494 40 ) o p-JNK p-c-Jun,
LC3B 11/ 1 Ml Beclin-1 DL J% Bax 8 £ 3K 40 B, SR LRSS , Bel-2 2 A0 AR 9E , 98 B 258 5 5 miR-23b-3p UL 4 + Vector 41 FL L, miR-23b-3p
L4 +peDNA-PCDHIT 41 il o p-INK \p-c-Jun \LC3B 11/ T I Beclin-1 DA B Bax 3 113 3K 4570 898, 58 B &0, Bel-2 2 1 4500 B0, 18 4
55 1:NC #4941 ;2. miR-23b-3p #1144 ;3 : miR-23b-3p fU I +Vector 4 ;4. miR-23b-3p #1114 +pcDNA-PCDH17 41 LC3B. 4 H K E A 1
%45 3;Beclin-1: I FL 314 ATG6 [F R4 (4 s GAPDH - H ifh 5 - 3-8 12 1B 0Bl 5 Bax : B 3k B 20 )% -2 A1 E X 2B 15 Bel-2: B ik EL A0 g% -2 INK : c-Jun &
K 3

Figure 6 Electrophoretogram of JNK pathway proteins, autophagy-related and apoptotic proteins in different co-transfection groups Compared
with NC mimics group,the expression bands of p-JNK,p-c-Jun,LC3B I / I ,Beclin-1 and Bax were narrower and weaker, while the expression band of Bcl-
2 was wider and stronger in miR-23b-3p mimics group; compared with miR-23b-3p mimics + Vector group, the expression bands of p-JNK, p-c-Jun,
LC3B 11/ 1 ,Beclin-1 and Bax were wider and stronger while the expression band of Bcl-2 was narrower and weaker in miR-23b-3p mimics + pcDNA-
PCDH17 group 1:;NC mimics group;2;:miR-23b-3p mimics group ;3 :miR-23b-3p mimics+Vector group ;4 :miR-23b-3p mimics+pcDNA-PCDH17 group
LC3B: microtubule-associated proteinl light chain 3; Beclin-1: a mammalian homolog of yeast Atg6/Vps30; GAPDH: glyceraldehyde-3-phosphate

dehydrogenase ; Bax ; Bel-2 associated X protein;Bel-2: B-cell lymphoma-2;JNK: c-Jun N-terminal kinases
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Table 4 Comparison of relative expression level of different proteins among co-transfection groups (xzs)

4 51 R A i p-JNK/JNK  p-c-Jun/Jun  LC3B 11/ 1 Beclin-1 Bel-2 Bax

NC 45404 21 3 1.01£0. 02 1.00+0. 06 1.00£0. 05 1.00+0. 08 1.00+0. 02 1.00£0. 03

miR-23b-3p #LL ) 41 3 0.43+0.03*  0.31+£0.01"  0.33+0.03"  0.39+0.04"  3.14+0.13"  0.31£0.01°
miR-23b-3p L4 +Vector 4] 3 0.41£0.01 0.33£0. 02 0.35+0. 02 0.40£0. 01 3.11£0.08 0.35£0. 03

miR-23b-3p #L {814 +peDNA-PCDH17 4] 3 0.91+0.08"  0.93x0.05"  0.93+0.07"  0.95+0.06"  1.42%0.06"  0.96+0.07"
F {4 24.724 19.319 23.418 17.562 20. 263 15.249

P {4 0. 004 0.008 0. 009 0.011 0. 001 0. 005

15 NC U 41 %, P<0. 0555 miR-23b-3p 1L 4% + Vector 41l %, " P<0. 05 ( 3 & & J7 22 42 bt , LSD-t £ 3 )

INK : c-Jun 2 3 K wiiy 33 iff 5

LC3BAE MR E A | 424E 3;Beclin-1: Wi FL 304 ATG6 [F I ZE F ; Bel-2: B ik I 4N MR -2; Bax : B ik L A0 MR -2 AHSE X A s NC: BIE X IR 5 miR - b

RNA;PCDHI17 . JF 46 25 it 45 9 17

Note : Compared with NC mimics group,*P<0. 05 ; Compared with miR-23b-3p mimic+Vector group,”P<0.05 ( One-way ANOVA ,LSD~¢ test) JNK:c-Jun
N-terminal kinases; LC3B:microtubule-associated protein 1 light chain 3 ;Beclin-1:a mammalian homolog of yeast Atg6/Vps30;Bcl-2:B-cell lymphoma-2;Bax:
Bel-2 associated X protein; NC ; negative control ; miR : microRNA ; PCDH17 ; protocadherin 17

3 it
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