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Abstract

Endometriosis, as chronic estrogen-dependent disease, is defined by the presence of endometri-
al-like tissue outside the uterus. Proliferation of endometrial tissue and neoangiogenesis are crit-
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ical factors in development of endometriosis. Long non coding RNAs (LncRNAs) are a group of non
coding single-stranded RNAs with more than 200 nucleotides that participate in biological processes,
including cell proliferation, differentiation, chromosome remodeling, epigenetic regulation, tran-
scription, and posttranscriptional modification. Imprinted long non coding RNA H19 (LncRNA H19)
may be involved in the pathogenesis of endometriosis by regulating cell proliferation and apopto-
sis, invasion, and migration, and epigenetic abnormalities in LncRNA H19 play an important role
in its pathogenesis. The aim of this study was to investigate the expression of LncRNA H19 gene
and epigenetic alterations in the differentially methylated region (DMR) of the H19-DMR regula-
tory region and the role of LncRNA H19 gene and insulin-like growth factor 1 (IGF1) and actin al-
pha 2 (ACTA2) in the regulation of signaling pathways in endometriosis, mainly including genetic
epigenetics, cell proliferation, apoptosis, invasion, migration, and recurrence, in order to provide
further theoretical support for the clinical treatment of endometriosis.
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1. 5|8

T 5 S ADRE SO R AR 2 . 1Rt A . MRS . AR TR RS, — SRR AT
T, 25%~50%FIANZE L [FI A F 8 W IR R ALAE, 30%~50% 1T 5 P IS A0E I8 o AN 2. BARF
P IESR S RS R 2 R R IR R DO UE ST, H B B SRAORE R MR AR F BOMLAE] AN TE 2 . LncRNA H
LEThEE AT AE S RNA. DNA B R R R R A A BAE A OR[1] [2]. X EMs A AL ELHE 77 4 54
MUFERs 2SRRI« M b A AE R 4H 2 5 Rl RESE[3] [4], (H 20X S ML Y LA 45 2 1
R ARG A

ARV, AL B N B A EESUR AT BEH) LncRNAs 1, LncRNA H19 £ 70 15
P R AR W R 1 22 el Ik . BLER LncRNA H19 5 EMs &% [ AH A NI BRI T 4504

2. LncRNA H19 &4 B Y5 TheE

LncRNA H19 N2 5 M D R Y e AN S5 B0 K e 70 2 fe A R I KB JE 9 RNA 22—,
EFREA T M PSS 4 ANNE RS MMNE T, SETHEE > 2.3 kb () LneRNA. H19 fERfiR K
FAAEKEETRAAEEEN, AR EERE, HAERRELEE NE, (AESFIURLCN R
BEFRIL[S]. H19 AIRHE “or T4 HURIVE NN URTETE 414 RNA (ceRNA)BIHE [ 45 & B G EHRIE T
Uit B LR s SR RN R R [6] [ 7] H19 TELHMUAZ Hh ik 5 &, 32/ FLAE 4l A% b m] B8 A H5 3 WL 8% T/ E FH 8]

LncRNA H19 SR e « ML A2 B Kl PRI S5 T 98 )2 1) LncRNA 22— SERT IR F R,
15T 5 BB S ARE £ 38 IO S AL I, LncRNA H19 (1 F @ 87 miR-124-3p f#EA &K 3 ITGB3)H
A SHe A ] )5 200 M B B MR 22 RE /1[9. IEAF, LncRNA H19 HIRRIR 5 2 W iE BAZE 44 3 7T LS o) b g
FIFERR[10] [11]0

3. LncRNA H19 7 EMs H IR ILRE S434T
Nasu K [ 1218 570 R M, F 5 W IRSADRE i #A A & —F & DNA 141 KR W7 . R st %L
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AT (R R AR A, TR AL A2 Y DNA FAIEE 5121 . SR, SRR 8L 151,
1 DNA FEEAL, ATREFE T8 AR S AAE s DX b R HE 2 EE/E ] . DNA F A48 i J8 b FR R ) DNA
SiEEAWMFE CpG 45AHE M 2 (MeCP2)45 & FIH 2L CpG 7 A R 2 R 5% 137

Sedigheh K 5[ 14 A1 5T H19 FER 15 [X 2 53 H 5640 X (DMR) DNA HSEAIRAS, SR FHC ARG
T H19 R =4 DMR X1 HEAL K, SXTRRAAMEL, 7E467 AR H19 R % — DMR X H I
TR PRI = 0.02), 17 507 P IEEZH A A 0 HE A AH EU S A 23 VE(P = 0.056) . SATTT, FEAL
AL T 5 WA A H19-DMR 28 X 351 DNA HEALBA B3 % 5 . H19-DMR [XI5[1] DNA H %4k
e FhRWE AL A, AT S ENE L R R IA . H19 it 5 e o FRAS 1 & & WA ELVE R 42 3 R 3%
BRI ALNLE] . WA TFA[151RM, AR FEAZEEE T 5 MR H19 KRB & H19 RikF=9) 5
I 0 4K T AT S T N A B ) e R Rk IR T S M B R B RN, A5 RS LncRNA H19
A BEAEANZIE AR B R FEAE

4. LncRNA H19 7F EMs SN0 ABE 594E B LS
4.1. LncRNA H19 7 EMs ZApafY 8 AATgie

Liu Z5[16]#F 70 I EMS &35 I M % 48 (PFMCs) ' LneRNA H19 Fif, H19 &A@
miR342-3p/[ER3 [ T IL-17 (504, BT Th17 40R/CDA+ T 40 Les], Mim#ndl 7 Thi7 #1434k
5 PN BRI S5 4H AR (ESC) Y85 . B 7T 7R, EMS B 5 EMS 3 LncRNA H19 FIED %I 1A S 3 K]
3 (IER3)ZFiAVH/D, miR-342-3p FiLH N, Thl17 400/CD4+ T 40 40 Eb34 . #F 78iER LncRNA H19
It F AT miR-342-3p/IER3 1@ E 4] Th17 45546 F1 ESCs K458

T LncRNA HI19 0] LU S R KT 1 AIGF){5 55, M 57 5 P 5 8] J5E 41 A 4 48 4 AN R
To[17]. CHMFIRGE H19 5 IGF1 5 5B X RE Y. FENEHL ™4 IGF1, £+ 8 NIEMRK A
KR p R 3 AR, 45 R IGF1 il IGF1 ZAK(IGFIR)/ %, I#7% PI3K/AKT Al Ras/Raf/MAPK
ORI, BT E ARG E 18], CAEVIAIRY, IGF1 AIRIE T E NIRRT, FEAE R
B 225 R A F[19]. H19 KIS ECIGFIR EEAKF . XMIGMSE IGF 55 L, S5 A
FRANMI[20] B3 N . Sedigheh K 25Hf 70 B IGF1 RIA I FFK AT B BT H19 RIAAK T HIFEAE, 5%t
HRALAREL, 5 A IS S ARE S AR AL A AT S 67 Y I TGF 1 RIBFRAIK,  FRAIC H19 13RI W] R 22 FE1IK IGF1
M5, TR IGFL (55, SECTE W R A00E o L 5t 40 M s Ji 28 BRI . 15 P 68 1) Joid 248 P 38 B 13X
S AR ] A T PN R SR ARE S RN H ) — NI TE ML

4.2. LncRNA H19 7£ EMs B RAMANEZMTR

Zeitvogel ZE[21IRFEAENILWL, 75 WIS ALRE (O B S A et f . IERE AR 28, Xu Z5[22]
BT 70 285 3% WP 3 /H19/miR-216a-5p/ACTA2 38 B% I SO 717 1 7 5 N BB S RE T 5 1A B 268 o 4 it
(euESC)fR BT . ACTA2 WHEHFK N a-FiF NN H (a-SMA), 25 MU R FRAS[23]. #F
BERFET I IS S 8T 5 W R4 ACTA2 AL HI i L4 br SR a0, M
SECFEILE . XER IR, — K& HI9. ACTA2 Al miR-216a-5p M35 5 12 48 7] fE 2 1697 1
PR A P ) TR R

4.3.LncRNA H19 5 EMs EXRIx &%

TEABSAEAREEARE, IMEEEETIRRAZG; R, ZENEIMAEE, RS
AR R R LT A %, WG . RIEAMF R . LncRNA H19 W RIESIRBUR . B HUE M 15
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P9 SR RS RTRUS ARG, I e I PR TLJS A CE TR 7. LneRNA H19 Ok & L2 2 Fhei Tl js
AN B TR R 7

Liu 55 A\ [24]8F 785§ LncRNA H19 335 5 5 A I8 A0 I PRARFAIE 1R 5% 3 B HAE S B R A A Tl
FHIME, BEVF T 104 655 A RS ACRE 3, BEUTES (a0 50 26 A H GERDN 18~36 M H). Hk 22
#l, BHEREEN212%, K 1 ENER 126(11.5%), RE2ENER TH6.7%), RF2FELLEE
K 3151(2.9%). 7387 22 B8 K B F FAL T E N LncRNA H19 FiE7KF KR i o 458 7R, LncRNA
H19 i RIE HAE HAR/NT 40 2 1B # B R AR 5 - 2 K logistic [FIH /31T R, /N T 40 %
ST A LneRNA H19 jd Rk & 7 5 WIS ADRE & R 2 U5 Rl %, ROC MR o F 0 FE A
JE LncRNA H19 FIE7K5F- T 0.0277 BF, 0000 5 & B BURR A FARe 7 14 3 301l 9 90.9% 1 61.0%

LncRNA H19 TJRES 5 T 75 I 0 E 1) K bR R 2 B R, 2T 5 I S e R I —
FHT VB AE TN R -« Al 5 0 A S S5 N0 B2 R 0 28T R - FE I R b Al B2, T R AN AT A
IO e fE R, DUMERIUCE 238 i PR B R AR, 38 R DAORI I fes i3 i i BE VR 9T (25

5. LncRNA H19 FE&fH IEFRALE

— I 7E R, LncRNA-H19 ZEAR SN miR-29a i &A= K ¥ VASH2, 105 IR B8 M8 i
F7 20 B B B BERT I O T R [26] . Sun ZE[27 1A 722 B LncRNA H19 @i 5 M8 P HLA0A(VSMCs) H 1)
let-7a EH45 4, BRI E A T D1 193R1A. IEW] LncRNA H19/let-7a/cyclin D1 A& 8 145 54,
W47~ 7 LncRNA H19 #£ VSMCs 14 58 AL 24 A /R FHLET BT GR, R Rg DU X 5 A IR S Ar
i A I T 2 W AR T B N S

6. RESRE

LncRNA H19 38 i 1 5 2 FobH 5C K] 7 Sz #2245 18 2 (K ) SR IK TTTAE EMs BOR A2 R e vh R A EE B4R I
BEIRNATX LncRNA H19 (A AR EMZIRER T — €8 T, [E'EX EMs AR &> THLH L2 A
U R DR 2 R 2R AR ELAE P AN OC R M OR SE AT R, R AR IR T, S REE BT TR
RN, LncRNA H19 I IR ANETT 34700 5% T S i xS iionl, AT BCE R 2 7, P
i
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