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Effect of IncRNA MEG3 on the malignant biological behaviors of cervical cancer
cells via miR-9-5p/SOCSS axis

ZHANG Yan", LI Feng™, XU Wan?, ZHANG Li", DUAN Yating'", YU Zuogiong™ (1a. Department of Gynaecology, 1b. Department of
Oncology, Chongqing Hospital of Traditional Chinese Medicine, Chongqing 400011, China; 2. 7th Medical Center, General Hospital of
PLA, Beijing 100039, China)

[Abstract] Objective: To explore the regulatory effect of IncRNA maternal imprinting gene 3 (MEG3) on proliferation, migration,
invasion and epithelial-mesenchymal transition (EMT) of cervical cancer cells via miR-9-5p/SOCSS5 axis. Methods: A total of 20 pairs
of cancer and para-cancerous tissue specimens resected from cervical cancer patients in Chongqing Hospital of Traditional Chinese
Medicine from January 2017 to June 2019 were collected for this study. Using liposome transfection technology, pcDNA3.1-MEG3,
si-MEG3, miR-9-5p mimics, miR-9-5p inhibitor and their control plasmids were transfected into cervical cancer HeLa and SiHa cells
respectively to construct overexpression and silence cell model. qPCR was used to detect the expression levels of MEG3, miR-9-5p
and SOCSS in cervical cancer tissues and cell lines. CCK-8 method and Transwell chamber method were used to detect cell proliferation,
migration and invasion ability. The expression levels of E-cadherin and vimentin in cells were detected by cellular immunofluorescence
experiments. Target genes were predicted through the Online Bioinformatics TargetScan database. Dual luciferase reporter gene
assay was used to verify the targeting relationship between miR-9-5p and MEG3, SOCSS, respectively. Results: Compared with
para-cancerous tissues and cervical epithelial HecerEpic cells, the expressions of MEG3 and SOCSS5 were significantly down-regulated

and the expression of miR-9-5p was significantly up-regulated in cervical cancer tissues and cell lines (all P<0.01). TargetScan
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database analysis and Dual luciferase reporter gene assay confirmed the targeting relationship between miR-9-5p and MEG3 or

SOCSS5. MEG3 and SOCSS significantly inhibited while miR-9-5p significantly promoted cell proliferation, migration and invasion

ability (all P<0.01). MEG3 and SOCSS5 promoted E-cadherin expression and inhibited vimentin expression, while miR-9-5p inhibited

E-cadherin expression and promoted vimentin expression (P<0.05 or P<0.01). Conclusion: IncRNA MEG3 regulates proliferation,

migration, invasion and EMT of cervical cancer cells via miR-9-5p/SOCSS axis.

[Key words] IncRNA MEG3; miR-9-5p/SOCSS axis; cervical cancer; HeLa cell; SiHa cell; proliferation; migration; invasion; epithelial-

mesenchymal transition (EMT)
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Tab.1 Primer sequences for PCR

Primer Sequence(5'-3")

MEG3 F:CTGCCCATCTACACCTCACG
R:CTCTCCGCCGTCTGCGCTAGGGGCT

miR-9-5p F:GTGCAGGGTCCGAGGT
R:GCGCTCTTTGGTTATCTAGC

SOCS5 F:ATTGATGGGCTCCCTCTACCC
R:TGCCTTGACTGGTTCTCGTTCC

U6 F:GGAAGGACTCATGACCACAGTCC
R:TCGCTGTGAAGTCAGAGGAGACC

B-actin F:CAACGAATTTGGCTACAGCA
R:AGGGGTCTACATGGCAACTG
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TRE SR KHE ML 37 CCRIR AT I E
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F1 vimentin FH P4 3 3k 2 CBH M 3 08 2= FH 14 41 i £/
10HPF*100%)

1.7 MR A A Be4RE 2 H 5230 509F miR-9-5p 5 MEG3
#2 SOCSS5 & $e.1) % &

18 TargetScan H#5 43 # miR-9-5p 735115 MEG3
F1SOCSS B AEGms X 35 [ 25567 s o K MEG3 3'UTR
5 A /5 AF B (WT/MUT) 8¢ SOCSS5 3'UTR WT/MUT
i B 2] pmirGLO #4428 J5 43 71l NC . miR-9-5p
mimics. miR-9-5p inhibitor. pmirGLO-MEG3-WT.
pmirGLO-MEG3-MUT.pmirGLO-SOCS5-WT &Y, pmir-
GLO-SOCS5-MUT #% 4t %2 HeLa 4l il 5, SiHa 41 g
48 h J » I FH XUt 2 T YA k7 R 77 2 o 4
LR 5t 3R Bl i 12k
1.8 %itsam

1.3~1.7 525G 42 3. K H SPSS 19.0 #A4-%f
SEIREIE AT G M. RS A B TE EE U DA
xks T, P ALIA] LU BCR ] e kar 56, 22 20 1R) B8R FH A
2720 0T s FR T BEESK A 2 RS s Pearson A7 5¢ 70 #t
FHF 43 Bt miR-9-5p 5 IncRNA MEG3 5, SOCS5 2 [Al[]
FKF. LAP<0.055P<0.01 R/n£F7A G F Lo

2 # B

2.1 MEG3 &' & MR A tm i 7 b Ak K &
qPCR G 45 J (B 1) IR, B i 41 21 F MEG3
Tk KR B EF T % H L (=17.32, P<0.01; K
1A) ; 7 HeLa H1 SiHa 411 i 1 MEG3 3% /K 2 (1%
T HcerEpic 41 il (F=18.45, P<0.01; & 1B) . LI 45
T, MEG3 76 & 3 H N i 2 PRk

1.0

ek
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Expression of MEG3

HcerEpic HeLa SiHa

"P<0.01 vs Para-cancer or HeerEpic group
E1 MEG3 £ 8 HifEHR (A TR (B) P RIFRIL

Fig.1 Expression of MEG3 in cervical cancer tissues (A) and cell lines (B)

2.2 MEG3#p#'s Zj5mpa gl it4% 132 % 5 EMT 3t 42
qPCR kil 45 2R B, ¥ 4 pcDNA3.1-MEG3 )=

HeLa ZH il 7 MEG3 % ik /K °F & 2 i/ (1.56+0.12
vs 1.00+0.08, =16.23 , P<0.01) ; ¥ Z¢ si-MEG3 J& ,
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SiHa 2 ffd  MEG3 1A /K F 35 1/ (0.42+0.11 vs
1.00+0.04, =15.12,P<0.01).

CCK-8 yA Al 25 R i/ , i 3218 MEG3 fi# HeLa
41 (38 A ) 5 T PR (=16.78, P<0.015 ] 2A)
UUER MEG3 fff SiHa 4 A (17 3% 56 & 77 B & 1 5%
(+=17.01,P<0.01; & 2B).

Transwell SZGZE R (B 2C.D)E R, 5 pcDNA3.1-Ctrl
AL, i 275 MEG3 1 HeLa ZH i3T85 (R 2250 H &
FIR/DERS - (24.56£1.01) vs (60.12+1.23),=21.45.
P<0.01;127%:(20.121.13) vs (55.21£1.04)1,1=20.34.
P<0.01]; 5 si-Ctrl 2LAH L, YT B MEG3 Ji5 SiHa 41 3T
2285 H B 2 T8 - (122.23+1.62) vs (89.21+
1.56)/1,=11.21.P<0.01;{22%: (100.27+1.32) vs (62.78+

1.43)4,=18.94. 15 P<0.01].

Y B e e e Y SIS 25 R (B 2B PRI, 5
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(34.65+1.02)%, y*=14.75P<0.01] . vimentin P {4 &1k %
A 35 PR (22.23+1.12)% vs (58.32+1.07)%, 1*=20.67
P<0.01]; 5 si-Ctrl 24 A1 b, 3T BR MEG3 1 SiHa 41ifg
E-cadherin BH 4 3 1A 22 B & B fIK[(22.21£1.02)% vs
(50.23£1.13)%, *=21.54 . P<0.01] . vimentin P 4 &5 %
R THE[(83.34£1.21)% vs (64.45£1.15)%,=15.43 .
P<0.01).
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Fig.2 Effects of MEG3 on proliferation (A, B), migration and invasion (C, D) as well as EMT (E, F) of HeLa and SiHa cells
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2.3 miR-9-5p & MEG3 #) ¥e. 4T

qPCR 5 45 5 2% W, miR-9-5p £ & #iJe 4L 21
FIE KT FE m T 55 H 4 (=15.43, P<0.01;
3A) ;miR-9-5p 7£ HeLa Al SiHa £ fitd 1 26 i 7K °F i 2
75 T HeerEpic 41 it (F=28.12, P<0.01; ¥ 3B) . % e
miR-9-5p inhibitor 1 miR-9-5p mimics J& , 5 X & 41
EE#¢ , miR-9-5p 7F HeLa 4 i o Il % 14 | SiHa 4 i
T 2 (0.52+0.05 vs 1.00+0.05, =17.32. P<0.01;
1.610.13 vs 1.00£0.04,=15.75.P<0.01)
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4f e H miR-9-5p 1) K 1A /K °F (0.43+0.11 vs 1.00+
0.06,1=14.42.P<0.05) ; 5 si-Ctrl ZH A Lt , YT B MEG3
Al 32 5 SiHa 28 g 1 miR-9-5p ) 224 /K T (1.63+0.13
vs 1.00+0.13,7=15.22.P<0.01) .

5 NC 20 #H Lt , 37T Bk miR-9-5p 14 HeLa 48 i
MEG3 ik 7K *F B 2 F+ 5 (1.56+0.43 vs 1.00+0.12,
=15.89.P<0.01) ; iT % 75 miR-9-5p f# SiHa 4H fiid
MEG3 % iA /K1 {2 2 F [% (0.41£0.06 vs 1.00+0.12,
=16.56.P<0.01).

IRSEER £ AR, B S 4E i MEG3 BT LLEL
5 miR-9-5p 454, HW & BA M BAH R/EH .

MEG 3'UTR WT 3'._ AGUAUGUCGAUCUAUUGGUUCU...5'
miR-9-5p 5'. CCTGAGTCTCTCAGGACCAAGT..3'
]
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A and B: qPCR was used to detect the expression of miR-9-5p in cervical cancer tissues and cells; C: The binding site between

miR-9-5p and MEG3; D and E: Dual luciferase reporter gene assay determined the interaction between miR-9-5p and MEG3 in

HeLa and SiHa cells; F: Pearson correlation analysis of the association between miR-9-5p and MEG3
&3 miR-9-5p £ S HRALAMMEHHNRIALES MEG3 H5EEI X &R
Fig.3 Expression of miR-9-5p in cervical cancer tissues and cells and its targeting relationship with MEG3
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2.4 miR-9-5p 1R #t g # J& tm le 3G 58 L LA A
EMT # 42

CCK-8 S5 45 F 3 M, YT BK miR-9-5p B & P AIC
HeLa 4 (39 58 Bt 11 (1=17.54, P<0.01; E 4A) s id %
15 miR-9-5p B 2 38 5% SiHa 41 i (138 FE AE /1 (=16.84,
P<0.01; & 4B).

Transwell 35 46 25 S & 8, 5 NC A1 te, UT 8k
miR-9-5p fff HeLa 41 FER A2 2840 H 1 Bd [T
1% :(45.14+0.78) vs (122.34£2.124>,1=19.32. P<0.01 ;
1278 (22.13£0.86) vs (52.10£1.06) 4~ , =13.31.
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1
o
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(59.23+1.12) 4>, +=19.13, P<0.01; /& 7& : (144.32+
1.18) vs (50.27+1.04)/,=18.93.P<0.01; K 4D).
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P<0.05]+ vimentin [H % 3 ik % 0 & B fIK [(43.32+
1.01)% vs (80.12+1.05)% , °=15.56, P<0.01; [ 4E];
it #18 miR-9-5p i SiHa 4 }fd E-cadherin PH % 3 1A
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A and B: The proliferation of HeLa and SiHa cells was detected by CCK-8 assay; C and D: Transwell assay was used to detect the

migration and invasion ability of HeLa and SiHa cells (x200); E and F: The expression of E-cadherin and vimentin in HeLa

and SiHa cells was detected by immunofluorescence staining (x400)
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Fig.4 Effects of miR-9-5p on the proliferation, migration, invasion and EMT of cervical cancer cells
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A: qPCR was used to detect the expression of SOCSS5 in cervical cancer tissues; B: The binding site between miR-9-5p and SOCSS5;

C and D: Dual luciferase reporter gene assay was used to detect the interaction between miR-9-5p and SOCSS5 in HeLa and SiHa cells;

E and F: Pearson correlation analysis showed the relationship between miR-9-5p and SOCSS5
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Fig.5 SOCSS expression in cervical cancer tissues and cells and its relationship with miR-9-5p and MEG3
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A and B: CCK-8 assay was used to detect the proliferation of HeLa and SiHa cells; C and D: Transwell assay was used to detect

the migration and invasion ability of HeLa and SiHa cells (x200); E and F: Immunofluorescence staining was

used to analyze the expression of E-cadherin and vimentin in HeLa cells and SiHa cells (x400)
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Fig.6 MEG3/miR-9-5p/SOCSS axis regulated the proliferation, migration, invasion and EMT process of cervical cancer cells

are



b

ikHa, 25 . IncRNA MEG3 8 i miR-9-5p/SOCSS fili X} 5 251Jes 21 i ST AR W24 A T N KT 52 i . 733 -

PL bS58 45 B 2% B, MEG3/miR-9-5p/SOCSS5 #
R U 4 R R B B XA IR B AT EMT #EFE
3 %W it

B 3t S b A P R R A R T LR 1 5
2 KSENE MR, o AE R AR 2 H AT, FAR AT
FUTBOT %o B S0 197 RO AN NI, R Sl 2 7 I
WMEaEEE. WZERCEE T 5 I8 A
2, A AR SO 9 R0 R AR, X L i
BERR TP AREE R A A Y R VAR
% v P O P R R B A R bt 5 2 R v A 1) 5 3
SR A= Wb A Z O L

IncRNA /& — 28 RNA #3554, K B KT 200 %
FERN, FAT DL B R dm g B R G 5%, FRTEAE D)
SRR R R I E AR, IncRNA MEG3 R i %5 3%
DRI R 1K , TR PRIIREU) L R AR I 4 T VR PR i
H LG AR . W AR B, MEG3 1E B 20 41
IR R, HRIA H B3 U5 % VIAE ¢, H MEG3
e r BN NEETE A b P s 2A U N
SEIG R I, MEG3 78 5 300 240 23RN 40 i R R IKER 1A,
5 R SOk IE — 3 ik ik MEG3 mT#01] = #5041
o35 A2 2% TR A EMT iERE . (K MEG3 A 7] fig
VB — B BT 1 (1 AR b B B R 16 T T ¥ A

miRNA 1 45§15 K] R R 1A A T 40 B 11 A= )
AR, Wi o Ak JEEEANTE T Y, A SR I miR-9-5p
LR R A 55 . LIZE0 R B, miR-9-5p iEid
P E N LA K R T B 22 48-2(TGFBR2) (IR 1A
R 3 A /) £ it e 200 1 388 B R0 % B2 s WANG 2620
8 miR-9-5p I8 i #H [) 75 B L 2 B 25 KT (GOT D 1)
i e e 200 L ) 3 AR 2B AN R AR . AR
FLEE RRK W, miR-9-5p 78 5 2 2H 2341 g R A =
FIE ;1L R IE miR-9-5p AT BEAE 2k B 2000 20 P (1) 35 5
1228 1% 5 EMT HEF2 ; B F TargetScan (4 & Tl
MEG3 5 miR-9-5p [ 45 &7 1, X% i 4 Sk K]
S8 33F — 25 AE 52 MEGE 5 miR-9-5p #E 7 5¢ &, H.
MEG3 5 miR-9-5p [{) 3Rk & .

SOCS5 #& — Ff SOCS £ 1 &K Ji% i It , SOCS &
1 X 5 # Bk v STAT- i 5 1) STAT 411 fil] 71 (STAT-
induced STAT inhibitor, SSI) , £, SOCS1~7 il CIS %%
8N o WIEFLIOR B, SOCSS 7 AR iy AN T v
KFRIE . AHFF KB, SOCSS 78 & #ii 2H 44 F1 48 i
FrRFRIA , 1 FIA SOCSS ] 1] £ £y 41 i 1) 34
WE 12 2% iEFE A EMT HE 2 ; 1 F TargetScan £ 45 2
T miR-9-5p 55 SOCSS (1) 45 A 7 s, » W% 't 2= g 4k
o4 JE R ARG — 25 IE 52 T miR-9-5p 15 SOCSS [ #E i)
K%, HmiR-9-5p 5 SOCS5 [ 31k 5 Al 5%

AW F K B, miR-9-5p 7] fE #E 1) MEG3 il
SOCSS5, Ff H.id i 8 [m) 5¢ Rk AT S 42, itk — 2P
B AU AN G R 28 TR A EMT 32 . (R,
MEG3/miR-9-5p/SOCSS5 %l v] 4111 il] =7 £ 20 Jfd (14 3
YA 1225 TR R EMT HERR 5 A B o B 3 A A
(ELOMEEIE Y=

g LRTIR AW 5T 45 R 3R B B T MEG3.
miR-9-5p 55 SOCS5 7 T Z A M AFAEAH HAE K &,
MEGS3 i i miR-9-5p/SOCSS5 Fli 1 il = 2z (1) K A2 K
J& . B, MEG3/miR-9-5p/SOCSS5 % m] LA FH A 2% fift
ST R AR T SRR .

[&%3C#K]

[1] SIVAS,DEBS,YOUNGRJ, etal. ®F-FDG PET/CT following chemo-
radiation of uterine cervix cancer provides powerful prognostic
stratification independent of HPV status: a prospective cohort of
105 women with mature survival data[J]. Eur J Nucl Med Mol
Imaging, 2015, 42(12): 1825-1832. DOI: 10.1007/s00259-015-
3112-8.

[2] SEO Y, KIM M S, YOO H J, et al. Salvage stereotactic body radio-
therapy for locally recurrent uterine cervix cancer at the pelvic side-
wall: feasibility and complication[J/OL]. Asia Pac J Clin Oncol, 2016,
12(2): €280-288[2020-02-04]. https://onlinelibrary.wiley.com/doi/abs/
10.1111/ajco.12185. DOI:10.1111/ajco.12185.

[3] CUIXR, YIQ,JING X, et al. Mining prognostic significance of MEG3
in human breast cancer using bioinformatics analysis[J]. Cell Physiol
Biochem, 2018, 50(1): 41-51. DOI:10.1159/000493956.

[4] DATY X, WAN Y K, QIU M K, et al. LncRNA MEG3 suppresses
the tumorigenesis of hemangioma by sponging miR-494 and regu-
lating PTEN/ PI3K/AKT pathway[J]. Cell Physiol Biochem, 2018,
51(6): 2872-2886. DOI:10.1159/000496040.

[5] JIN LY, CAI Q, WANG S H, et al. Long noncoding RNA MEG3
regulates LATS2 by promoting the ubiquitination of EZH2 and inhibits
proliferation and invasion in gallbladder cancer[J/OL]. Cell Death Dis,
2018, 9(10): 1017[2020-02-04]. https://www.ncbi.nlm.nih.gov/pme/
articles/PMC6170488/. DOI:10.1038/s41419-018-1064-1.

[6] ZHANG J, GAO Y L. Long non-coding RNA MEG3 inhibits cervi-
cal cancer cell growth by promoting degradation of P-STAT3 pro-
tein via ubiquitination[J/OL]. Cancer Cell Int, 2019, 19: 175[2020-
02-04]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC6615085/.
DOI:10.1186/s12935-019-0893-z.

[7] SHUKLA G C, SINGH J, BARIK S. MicroRNAs: processing, matu-
ration, target recognition and regulatory functions[J/OL]. Mol Cell
Pharmacol, 2011, 3(3): 83-92[2020-02-04]. https://www. ncbi. nlm.
nih.gov/pmc/articles/PMC3315687/.

[8] LI W F, LIANG J J, ZHANG Z C, et al. MicroRNA-329-3p targets
MAPKI1 to suppress cell proliferation, migration and invasion in
cervical cancer[J]. Oncol Rep, 2017, 37(5): 2743-2750. DOLI: 10.
3892/0r.2017.5555.

[9] VOJITECHOVA Z, SABOL I, SALAKOVA M, et al. Comparison of the
miRNA profiles in HPV-positive and HPV-negative tonsillar tumors
and a model system of human keratinocyte clones[J/OL]. BMC Cancer,
2016, 16: 382[2020-02-04]. https://www.ncbi.nlm.nih.gov/pmc/articles/



734

rh R AE MR T 2R &, 2020, 27(7)

PMC4932682/. DOI:10.1186/s12885-016-2430-y.

[10] ZHUANG G L, WU X M, JIANG Z S, et al. Tumour-secreted miR-9
promotes endothelial cell migration and angiogenesis by activating
the JAK-STAT pathway[J/OL]. EMBO 1J, 2012, 31(17): 3513-3523
[2020-02-04]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC
3433782/. DOI:10.1038/embo;j.2012.183.

[11] YU J W, ZHANG J L, ZHOU L L, et al. The octamer-binding tran-
scription factor 4 (OCT4) pseudogene, POU domain class 5 tran-
scription factor 1B (POUSFIB), is upregulated in cervical cancer
and down-regulation inhibits cell proliferation and migration and in-
duces apoptosis in cervical cancer cell lines[J/OL]. Med Sci Monit,
2019, 25: 1204-1213[2020-02-04]. https://www. ncbi. nlm. nih. gov/
pmc/articles/PMC6383437/. DOI:10.12659/MSM.912109.

[12] WXk, FEBETE, KR, 46 C-FEIE & FIH] TGF-p1 % 31
#UJ: Caski 21 i - j - 17) 78 J53 % Ak [0, b B bR A= Wi 97 2% 3,
2020, 27(2): 129-134. DOI:10.3872/j.issn. 1007-385x.2020.02.005.
DOI:10.3872/j.issn.1007-385x.

[13] DIVER E, HINCHCLIFF E, GOCKLEY A, et al. Minimally inva-
sive radical hysterectomy for cervical cancer is associated with re-
duced morbidity and similar survival outcomes compared with lapa-
rotomy[J]. J Minim Invasive Gynecol, 2017, 24(3): 402-406. DOI:
10.1016/j.jmig.2016.12.005.

[14] NOVIKOVA I V, HENNELLY S P, SANBONMATSU K Y. Tack-
ling structures of long noncoding RNAs[J/OL]. Int J Mol Sci, 2013,
14(12): 23672-23684[2020-02-04]. https://www. ncbi. nlm. nih. gov/
pmc/articles/PMC3876070/. DOI:10.3390/ijms141223672.

[15] EADES G. Long non-coding RNAs in stem cells and cancer[J].
World J Clin Oncol, 2014, 5(2): 134. DOI:10.5306/wjco.v5.i2.134.

[16] SHI'Y, LV C, SHI L, et al. MEGS3 inhibits proliferation and invasion
and promotes apoptosis of human osteosarcoma cells[J/OL]. Oncol
Lett, 2018, 15(2): 1917-1923[2020-02-04]. https://www. ncbi. nlm.
nih.gov/pmc/articles/PMC5776952/. DOI:10.3892/01.2017.7463.

[17] GAO Y L, HUANG P, ZHANG J. Hypermethylation of MEG3 pro-
moter correlates with inactivation of MEG3 and poor prognosis in
patients with retinoblastoma[J/OL]. J Transl Med, 2017, 15(1): 268
[2020-02-04]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC
5747938/. DOI:10.1186/512967-017-1372-8.

[18] WANG C, YAN G, ZHANGY, et al. Long non-coding RNA MEG3
suppresses migration and invasion of thyroid carcinoma by target-
ing of Racl[J]. Neoplasma, 2015, 62(4): 541-549. DOI: 10.4149/
neo 2015 065.

[19] LI G, WU F, YANG H, et al. MiR-9-5p promotes cell growth and
metastasis in non-small cell lung cancer through the repression of
TGFBR2[J]. Biomedecine Pharmacother, 2017, 96: 1170-1178.
DOI:10.1016/j.biopha.2017.11.105.

[20] WANG Y N, XUE J F, KUANG HY, et al. MicroRNA-1297 inhibits
the growth and metastasis of colorectal cancer by suppressing cyclin
D2 expression[J]. DNA Cell Biol, 2017, 36(11): 991-999. DOI: 10.
1089/dna.2017.3829.

[21] WANG J, WANG B, REN H Q, et al. MiR-9-5p inhibits pancreatic
cancer cell proliferation, invasion and glutamine metabolism by tar-
geting GOT1[J]. Biochem Biophys Res Commun, 2019, 509(1):
241-248. DOI:10.1016/j.bbrc.2018.12.114.

[YFs HHA]  2020-02-05 [&EHHA]  2020-05-19
[(A3c4miE] Wil



