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Effects of circular RNA circVCAN on proliferation, invasion and autophagy of

placental trophoblast cells
YUAN Xiaolan,LIU Li, ZHANG Lei, TANG Daiyu, YANG Tong, DONG Xiaojing Department of Obstetrics and
Gynecology, the Second Affiliated Hospital of Chongqing Medical University, Chongqing, 400010, China

[ Abstract | Objective To investigate the expression, function and potential mechanism of circular
RNA circVCAN (also known as hsa-circ-0073239) in fetal growth restriction (FGR) placenta. Methods The
placenta tissue samples were collected from 24 pregnant women (12 with FGR and 12 normal pregnancy )
admitted in our hospital from January to December 2018. Real-time quantitative PCR ( RT-qPCR) was
performed to detect the expression of circVCAN in these placenta samples. Human placental trophoblast cell
line HTR8/SVneo was cultured and then transfected with circVCAN interference and overexpression plasmid,
respectively. EdU assay, flow cytometer and Transwell assay were carried out respectively to verify the
variations in the proliferation, apoptosis and invasion abilities of the cells. And the expression of autophagy
related proteins LC3 [[/LC3 [, ATG5 and ATG7 was measured by Western blotting. Results  The
expression levels of circVCAN, ATGS5, ATG7 and LC3 [l /LC3 T were significantly higher in FGR placenta
tissue than in the normal group (P<0.01). The termination of pregnancy was earlier in FGR patients than in
normal group (P<0.05), with newborns from the FGR group having lower birth body weight (P<0.01) and
placenta weight ( P<0.05) as well as shorter birth body length (P<0.01) when compared with those from the

normal group. Silencing of circVCAN resulted in enhanced proliferation and invasion abilities in HTR8/SVneo
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cells (P<0.01), while circVCAN overexpression led to decreased proliferation and invasion abilities in the

cells (P<0.01), but no statistical difference was seen in the apoptotic rate ( P>0.05). The expression levels
of autophagy related proteins LC3 1 /LLC3 T , ATGS and ATG7 were significantly lower in circVCAN interfered

cells (P<0.05), while higher in circVCAN overexpressed cells ( P<0.05). Conclusion

CircVCAN is

highly expressed in FGR placenta tissue, though it showing no effect on apoptosis but inhibiting the

proliferation and invasion of HTR8/SVneo trophoblast cells, and may enhance autophagy by promoting the

expression of ATG5 and ATG7.
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HBENERZEGAAENRZEZ IR AT, 25
FCR A" o AR 2H 3 5ok 42 % s 400 ) % HE 2
Bt circRNA 7E FGR JIE# 4RI in Sl 2 i 3k, &
I circVCAN 252 circRNA ¥ H 2 R85, A0
FELA cireVCAN g WFFExF 4, B ik HAE FGR A IE & 4F
IR NG B 20 2 b i 258, I 8 ok R A 52 5 W) AP i e
circVCAN XJ i #5277 4Hl iy HTR8/ Svneo M35 158 1A
T2 M A WER 2

1 #B5H®

1.1 ##

WedE 2018 4 1 J] ~2018 4% 12 H B R ERFK#
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YN, M E T 37 C R 5% CO, A4 35 5%,
TP 2 80% ~90% -7, 1 0. 25% W R 7E 37 °C
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1.2.2 qRT-PCR #&] circVCAN 357K *H
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c¢DNA, Ll cDNA JHi#R , A circRNA SZE}5E &= PCR iR
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S5 ¥) .5 -TCATGCACTGGATCTGTTTCTTCAC-3',
MFEGI 3 AN E AL, R EE 3 Ik, L B-actin Jy
WS, 27 ik e M R Rk i M A5 1k
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fE BRI 1, 6 B 20 25T 05 A1 3R ML I o T 24
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JE Ve E g o il & SDS-5R PN M I 1 58 I, £ L LA
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PUORBELLGIE 2 1:1 000) AT 4 CUKFERIRC, PERR,
2 M P02 h(FBELL 1:1 000) , e ECL
WG @ REAT 5, Image] HAFAT2FE R 01T, LY
HA 3o
1.3 @it FoH
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ORI 245 FOR, ARIES AR AR R, 2
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2 (P<0.01),FGR i JLH A= B WA I 46 T 1E 4T
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2.2 circVCAN 2+ HTR8/SVneo i#% 7¢ 20 L 38 34 A =
AL

1t HTR8/SVneo AU 5% 44 circVCAN JTBRF ik
FIBJTRL S5 , cireVCAN 3235 43 51l 9% s 20 T 98 A L 1
(P<0.01,[8 2A) . 555 FRAL A AR L4, 55 % cireVCAN
T4 Fk: i) HTRS/SVneo 4 fits 1 5 % i 2% T &5 ( P<
0.01,[8] 2B.C) , %YL circVCAN 1335550k ) HTRS/
SVneo 2 i35 % b R#AK (P<0. 01, K] 2B.D) , 4fiffd
TR E R TR E X (P>0.05,& 2E F .G),
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®1 EFHEIKRZES FGR ERZEARBZTUEIRIT (1£5)

T H NP(n=12) FGR(n=12) P
Kisyied 29.83+5. 15 30. 17+4. 91 NS
B/ em 157. 83+3. 74 157.75+5.15 NS
A J5 i/ kg 68.83%3. 41 68.83+8. 54 NS
R T kg 14.67+2.87 12. 67£5. 63 NS
PEETE IR 2.0820.79 2.75+1.36 NS
AR UE TR 0.50+0. 67 0.25+0. 45 NS
Ay U7/ TR 38.88x1.09 36.39+2. 41 <0.05
i L AR TR kg 3.42+0.24 1.98+0. 41 <0.01
& L AE K/ em 50. 17+0. 83 43.83+3.71 <0.01
W T/ kg 0.50+0. 01 0.40£0.10  <0.05
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K 4F.G) . [RIBf, AT 2], 51E % (IR AH L,
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WG S E7E FGR IR #4123 Hp gl aod B 380G , VLR A
B AT . F DNA FEALGE A Xt e
58T FGR H 5 IEH AR RS, RIAH 284 A
PR SE M Y 25 S5 W IEAR A L S A R R
KA S A e o 28R T T T RA A
PR AEIR B ILIGZH 1, 4003 i 2 R B 5 30 Sk i
JE X FGR, 1fi F W W] B8 2 5 9 5 &2 ] B G 8 4 38 2o
RO R, IR AT REE FGR K 1 S R

circRNA JVZAA7E T FLah ) v BB & B i AR
SEPERMRSPIES | DR M RS T e T B B R o s
Yo W53 W, circRNA ] fig 38 & 98 75 40 M 3 5 L 1=
22 AWESEZ 5T FLIRE A 28  BRE S 1 &
AP A cireRNA /TR R A 2 5
TR AT A

AHFFEXT G cireVCAN fif T 5 5 Qe B fK chr5:
82832825-82850857 [X I ( circhase ) , £ #F 5% 45 /R cir-
cVCAN (hsa_circ_0073237 ) 511 48 Jisg 5 988 169 J50 0 7 ik 245
PEA G, AT R 5 miR-1183 B 45 G L il 28 11 o 20
MR A R 28 R, M T ARBESE & B
circVCAN 7€ FGR Jifi #4140 h Rkl B 5, FGR 41

200 -
plh Yo .1 4 a
ov-circVCAN 21 =150
- o — )
138 X ST 0
AR T =
B . A ¥ : J‘ﬁ ,"4‘ ‘ E*E;l\\ 100 "
B ¥ : &p ] ?.’ . H“f_) 50
L ]
ey v MR
B R 0-
:'lf . e si-NC  si-circ  ov-NC ov-circ
gy " B e VCAN VCAN

A

>
A Transwell 52354 %20 HTR8/SVneo %8 itfZ & 4 71 (18] B 3% 6 B 448 x100) ;B 4Z & F 5% a: P<0.01 5 si-NC 2Bk 4%

b: P<0.01,% ov-NC 280t #

B 3 circVCAN #]%] HTRS/SVneo 4 ffl{2 2
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AR PIBHRZE T circVCAN 1E FGR R #4124

[ 3& 3k ) X} HTR8/SVneo {55 4 A W22 11 M 1 52
Wi, (L5 K B A 3 55045 /0 HLA B cire VCAN Y1

AR FIBLAR , A PR AR5 22523 FP o A TR ABIE ST
S 3k

[1] SHARMA D, SHASTRI S, FARAHBAKHSH N, et al. Intra-

(2]

(3]

[4]

circVCAN Xt X ZEH LC31/LC3 1 ATGS K ATG7 RiZBI =00

uterine growth restriction-part 1[ J]. J Matern Fetal Neonatal
Med, 2016, 29 (24). 3977 - 3987. DOI. 10. 3109/
14767058. 2016. 1152249.
KHAN K S, WOJDYLA D, SAY L, et al. WHO analysis of
causes of maternal death: a systematic review[ J].
2006, 367(9516) ; 1066—1074. DOI. 10. 1016/s0140- 6736
(06)68397-9.

THORNTON J G, HORNBUCKLE J, VAIL A, et al. Infant

Lancet,

wellbeing at 2 years of age in the Growth Restriction Interven-
tion Trial ( GRIT) .
[J]. Lancet, 2004, 364(9433) . 513-520. DOI. 10. 1016/
s0140- 6736(04) 16809-8.

GALE C R, MARTYN C N, KELLINGRAY S, et al. Intrau-
terine programming of adult body composition[ J]. J Clin
Endocrinol Metab, 2001, 86( 1) : 267-272. DOI. 10. 1210/
jeem. 86. 1. 7155.

JECK W R, SORRENTINO J A, WANG K,
RNAs are abundant, conserved, and associated with ALU
repeats J |. RNA, 2013, 19(2): 141 -157. DOI. 10.
1261/rna. 035667. 112.

Zs B, BEML, B F. 3R RNA cireSP3 ( hsa-circ-
0002642 ) {i¢ T2 988 20 MO 4 5 SR [T ] 28 —ZEBR R
HrrdR, 2019, 40tedS: Y AcredBivechBis - XML cbOseb BB 1/G/

multicentred randomised controlled trial

et al. Circular



http ://aammt. tmmu. edu. cn

B PR AR, 2021,43(6)

495

[7]

(9]

[10]

[11]

[12]

[13]

[14]

0258-879x. 2019. 12. 1330.

LI M L, CHEN H, HUANG P. Circular RNA circSP3 (hsa-
¢irc-0002642) promotes proliferation and migration of hepato-
cellular carcinoma cells[ J]. Acad J Second Mil Univ, 2019,
40(12): 1330-1336. DOI. 10. 16781/]. 0258-879x. 2019.
12. 1330.

DU W W, YANG W, LI X, et al. A circular RNA circ-DN-
MT1 enhances breast cancer progression by activating autoph-
agy[ J]. Oncogene, 2018, 37(44) : 5829-5842. DOI. 10.
1038/541388-018-0369-y.

WANG K, LONG B, LIU F, et al. A circular RNA protects
the heart from pathological hypertrophy and heart failure by
targeting miR-223[ J]. Eur Heart J, 2016, 37(33) . 2602-
2611. DOI: 10. 1093/ eurheartj/ehv713.

DENG N, LEI D, HUANG J, et al. Circular RNA expression
profiling identifies hsa_circ_0011460 as a novel molecule in
severe preeclampsia[ J]. Pregnancy Hypertens, 2019, 17.
216-225. DOI: 10. 1016/]. preghy. 2019. 06. 009.

WANG H, ZHANG J M, XU Z Y, et al. Circular RNA hsa

_circ_0000848 promotes trophoblast cell migration and inva-

sion and inhibits cell apoptosis by sponging hsa-miR-6768-

5p[J]. Front Cell Dev Biol, 2020, 8. 278. DOI. 10.

3389/fcell. 2020. 00278.

WANG Y, FU W, LIU J. Neurodevelopment in children

with intrauterine growth restriction; adverse effects and inter-

ventions[ J]. J Matern Fetal Neonatal Med, 2016, 29(4) .

660-668. DOI. 10.3109/14767058. 2015. 1015417.

GLUCKMAN P D, HANSON M A, COOPER C, et al.

Effect of in utero and early-life conditions on adult health

and disease[ J]. N Engl J] Med, 2008, 359(1): 61-73.

DOI: 10. 1056/ nejmra0708473.

TANTBIROJN P, CRUM C P, PARAST M M. Pathophysi-

ology of placenta creta: the role of decidua and extravillous

trophoblast[ J]. Placenta, 2008, 29(7): 639-645. DOI;

10. 1016/]. placenta. 2008. 04. 008.

CURTIS S, JONES CJ P, GARROD A, et al. Identification

of autophagic vacuoles and regulators of autophagy in villous

trophoblast from normal term pregnancies and in fetal growth

restriction[ J ]. J Matern Fetal Neonatal Med, 2013, 26

(4): 339-346. DOI. 10.3109/14767058. 2012. 733764.

HILLMAN S L, FINER S, SMART M C, et al. Novel DNA

methylation profiles associated with key gene regulation and

transcription pathways in blood and placenta of growth-re-

[16]

[17]

(18]

[22]

[23]

[24]

stricted neonates[ J]. Epigenetics, 2015, 10(1); 50-61.
DOI: 10.4161/15592294.2014. 989741.
CUGOLA F R, FERNANDES I R, RUSSO F B, et al. The
Brazilian Zika virus strain causes birth defects in experimen-
tal models [ J]. Nature, 2016 ,9;534(7606) . 267 -271.
DOI. 10. 1038/nature18296.
ZHANG Z W, LI Z L, YUAN S. The role of secretory auto-
phagy in zika virus transfer through the placental barrier[ J].
Front Cell Infect Microbiol, 2017, 6. 206. DOI. 10. 3389/
feimb. 2016. 00206.
RYBAK-WOLF A, STOTTMEISTER C, GLAZAR P, et al.
Circular RNAs in the mammalian brain are highly abundant,
conserved , and dynamically expressed[ J]. Mol Cell, 2015,
58(5): 870-885. DOI: 10. 1016/j. molcel. 2015. 03. 027.
YU J, XU Q G, WANG Z G, et al. Circular RNA c¢S-
MARCAS inhibits growth and metastasis in hepatocellular
carcinomal J]. J Hepatol, 2018, 68 (6).: 1214 - 1227.
DOI. 10. 1016/]. jhep. 2018. 01. 012.
DUW W, YANG W N, LI X M, et al. A circular RNA
circ-DNMT1 enhances breast cancer progression by activa-
ting autophagy [ J]. Oncogene, 2018, 37 (44). 5829 -
5842. DOI: 10. 1038/s41388-018-0369-y.
HUANG R R, ZHANG Y, HAN B, et al. Circular RNA
HIPK2 regulates astrocyte activation via cooperation of auto-
phagy and ER stress by targeting MIR124 - 2HG[J]. Au-
tophagy, 2017, 13 (10). 1722 -1741. DOI. 10. 1080/
15548627.2017. 1356975.
OU Y, ZHU L, WEI X, et al. Circular RNA circ_0111277
attenuates human trophoblast cell invasion and migration by
regulating miR-494/HTRA1/Notch-1 signal pathway in pre-
eclampsia[ J]. Cell Death Dis, 2020, 11(6); 479. DOI;
10. 1038/541419-020-2679-6.
ZHU C, MAO X, ZHAO H. The circ_VCAN with radiore-
sistance contributes to the carcinogenesis of glioma by regu-
lating microRNA-1183 [ J]. Medicine ( Madr), 2020, 99
(8): el9171. DOI: 10. 1097/md. 0000000000019171.
ZHANG L, DENG X R, SHI X, et al. Silencing H19 regu-
lated proliferation, invasion, and autophagy in the placenta
by targeting miR-18a-5p[J]. J Cell Biochem, 2019, 120
(6): 9006-9015. DOI. 10. 1002/jcb. 28172.

(%5 :2020-10-14; 4& = : 2020-12-03)

(%4 I 1)

https://creativecommons.org/licenses/by/4.0/





