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Abstract

Long non-coding RNAs (LncRNAs) are RNA with a length of more than 200 nucleotides and no sig-
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nificant protein expression. There are many kinds of LncRNA, such as HOTAIR, H19, PVT1, RMRP,
SNHGS8, NRCP, etc. More and more studies show that LncRNA is involved in the regulation of a variety
of tumors (breast cancer, lung cancer, stomach cancer, lymphoma, glioblastoma, etc.). HOX tran-
script antisense intergenic ribonucleic acid (HOTAIR) is an LncRNA with a length of approximately
2.2 kb that regulates the expression of trans genes. It is one of the most widely studied LncRNAs
related to human diseases. A large number of studies have found that HOTAIR plays a certain role
in the occurrence and development of many diseases, especially in the pathological and physio-
logical development of female reproductive system diseases, such as ovarian cancer, cervical can-
cer, endometrial cancer, endometriosis, uterine fibroids, polycystic ovary syndrome, and other
diseases. To explore the mechanism of HOTAIR’s role in diseases, this provides new ideas for fur-
ther prevention and treatment of female reproductive system diseases. This review mainly elabo-
rates on the latest progress in the study of the mechanism of action of HOTAIR in female repro-
ductive system diseases.
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1. LncRNA #LiA

PR, B8RS SRR RNA 70 AW R3S, —KESHID RNA, "REEHM: 51—
it RNA, ARIEH H 5 JEgmhS RNA ARYE K X 7 K AR RS RNA (Long non-coding RNA, LncRNAs),
KBERT 200 MEAF R T I A AR IS RNA, #1140 LL/NF4 RNA (small interference RNA, siRNA), fil/)
RNA (microRNA, miRNA), Piwi A E./f ] RNA (Piwi interac-tingRNA, piRNA), K& /NT 200 MEHERF
B[] 2RI A P g il B 1B PR AN 2% [2], ERZR LncRNA AR ERIAE A, {H LncRNA n]id i
It SRRV 38 J 7P R 05 PR R R AR R J I AR e, o Rg A I AR B ST L IR RN RR (3], AT
WL, LncRNA MUSMIgRZE. #fe . WHEE K, B2 585 RERGm[4]. BERWE[5]. #
ZIRATIEBOR[6]. CMUREBE7] (8] AL ) L ML R SR N6 [ 9] 55595 O 15

2. HOTAIR 82 5 ThEEHLHI

HOX Jx X FE K [A] RNA (HOTAIR)/E A -9l i 1A =5 Je sUIE K1 % LncRNA, 2&—FhEA 2.2 kb 4
LT R I B A0 22 IR IR AL W FLAN P e ), el 2L WG R & [10]. A1 HOX KA 39 4,
HOX #%(A, B, C, D) BILL T 7p15. 17p21. 12q13 Al 2q31 Jeiih[11]. CEMIUESE HOTAIR M FL83E A7
S PR AT AR AN (R e (0 BN A, ZEPR 4N, HOTAIR 7] DAEH B Ye (0 FOIRAS, i oA 3 (R 1) 26
ISR HEA )iz shVE AN T (112 28 PE[12]. HOTAIR Al i@t TGF-A1/Smad il BEHE T 5 A ELF4Etk, X
AT FLHEE R DNA FF3EAG[13]. 75 MMP-2/MMP-9 H1 CHEK 1 [14)25 10361k, X g 40 f () 3 7
TR (R ZB RN 251 55 £ 05 T HEA T 1% .

3. HOTAIR 58P &R
Yl 9% (ovarian carcinoma, OC)s&EEREE-L R WM, & St TR s rme, I+
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Dong LJ 5[ 16]4& 3 PI3KR3 7 §1 S5 B3 (W A v v FE R, T 7E 18 O SLIRE A b RIB A 35
234 K6 HOTAIR A1 PIK3R3 7E SKOV3. OVCAR3 Fll A2780 4HflH ((RIE /KL B, §i i SKOV3
1 OVCAR3 4iffi 1] HOTAIR F1 PIK3R3 [f15E KIFRIE K F 5 T8 A2780 4R IMRIE K. #E—LHt
FRIL, YUBL HOTAIR ¢ PIK3R3 7] F#{ik SKOV3 413658 | # 7 Fl12 2868 /1, 38 H HOTAIR 1 PIK3R3
(A ELAE F A2 il it miR-214 Al miR-217 W75 5 S 40 B 1 A M2 47 R, RN HOTAIR i af /8y g
FEH— R A T HE A, Yang C 28 A[17]% L HOTAIR AV 5 50 S 40 65 . BB MR, £
59N bR - R A(EMT). 8 I SRS AR, 4% miR-200c Jd Fak (18 23R N
YP S SKOV3 4l &1, miR-200c [1id FIAFEAK T 90 S n iR 21 . Bumae /), K THRRME
. HaTRERIMERMLSZ: LM miR-200c 5142 HOTAIR [ R, #—2 S8 E4SEE AR ET
=, MR T snail BIFRIE TR ) LEPFFRRM[18][19], #3%HF snail FIFRIA A @15 E-45%5 &
A oAb 7 PR A% 5 51 EMT . B ) miR-200c A1 K ) HOTAIR 1 [/ 22 [ U 555 40 g EMT
Pt RE, MR R HOTAIR A AT 2 O Sl B3 B 7S . Wang T 55 A [20][FIFEAR & I HOTAIR 1 i
AL HE] EMT MRS ON S A i3 sE . /5. fERN LS, qRT-PCR 20 AT Ut W75 O Bl 3
Jifg8E U Fr o HOTAIR FIERIA/KF  T 5286 FF 4R B SKOV3 2, 823 E-45%) 8 (A Rk B3,
WIEARRIER D . WAMszigdt— s, JiBk HOTAIR i T Up S 40 3 s A ek . (AU,
HOTAIR [ 58 4 Ja B0 S8 2 Wi YR I7 RS Sk 7 i se s .

4. HOTAIR 5E8iE

B 31 (uterine cervix carcinoma) e 4= BR L PEIEREAE T2 58 DU K E B R A], 2020 EHm B E0EE] 604,127
N, BIAETINECH 341,831 N[21]. B3V KA FE2 N 16 8080 18 BRI, 5, X T
BRI FE A, Forslund O %8 A4t A FL IR F-mRNA "IN 30 % DL B4t B Sy KT & T
Be[22]. [FIRE, 7ERRE M TER MmO 5, rIREs ARG, &Rk B i NI SRR &
-mRNA X AF 55 2 P B 300 01 25 (1R e PR AN U P [ 23]

HITHE TR HOTAIR B 2451, 5o o e 6 it (RRIRAS 51 AN R E 9 K 42 [23]. Zhou Y S8 A
[24]5t HOTAIR X} NFL KB EE 16 BUBAPER & S0 A0 s e - 17858, 1IESE HOTAIR 5 A FL kIR
B 16 MRAAE T E IR EF—20 mlk NAL KR 16 24 E7 K3 HOTAIR 7£ End1/E6E7 1 SiHa
Y o 1) 2232 B S P - starbase v2.0 B3 &K B miR-214-3p 573 7op FE#(CAGCAGG)5 HOTAIR
1 1806~1813 J7H5e 4z H oAb, HEAT XM 73 145 H HOTAIR A1 miR-214-3p mim-ics i 15 ik 3 i e
G, WOCEMHIEME T T4 20%, iESE HOTAIR AKX AN S A micro-RNA 2 B 764442 5 4t
miR-214-3p WIFEFH, (232 F 3000 4t e P 38 [ B 0] 2 S 4 B A 20 9 FLIGIESE T Wnt/B- 3 B A
{E5IEE T 1) -G R [ Re 8 (R B 0 20 B A 3G 5 5 5 7%

5. HOTAIR 5FENERE

F B P IESE (endometial carcinoma) B2 HF B P IEFESE (low-grade endometrioid caicinoma, LGEC)
DA ECER MAE VR, 578 ARG A MEME 2R (ER) . AR ZRPRKIAI A K. TEAk
AR M5 (uterine papillary serous carcinoma, UPSC). 1% A4 1) (clear cell carcinoma, CO)Fl =2 7 1 5
W i F9% (high-grade endometrial carcinoma, HGEC){EZL 4124 A N2 B f6 15 W iR i) 32 2R 8025,

HOTAIR /& HOXC 2 [F [/, & — Mg b 5470, 72 A [RI A 2 i eg 1) 4 A N 28 45 AR
Zhang XH %5 A\[26]KH qRT-PCR A 73471 1 58 4155 N Bides 1 23RN 22 4] 14 5 P g 2H 2 rp
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HOTAIR FJRIAKF, KITE M 58 H 1 HOTAIR Rk /KB & T IEF AL gl
ROSMTEIR, 15T 5 NS0 2 (HEC-1A 1 Ishikawa 411 2) ks HOTAIR, K40 8 45 B9 46 G1
#; HOTAIR [P 3ik, {2dE4ufi G1 JHm S ke . #RRSLidE—2HIESE T HOTAIR #4i] 7 PTEN
MFRIE, HE S PI3K/AKt 38 B R AL R 4n a3 5, FIJE T, KRR 5T 45 R HOTAIR 7 il
Tk R R o e B P A A O B 1 IR SR 0 2 P R I R B AT R . Li H S8 N [271 FIFE )
B, 2 IR A M 3R B, FE % B HOTAIR B P F ARG T 40 i 22 (HEC-6 A1 ME-180)"" MMP-2 Fil MMP-9
(2235 B 2385, HOTAIR A]#)1i| miR-152-3p, A0S IR JE 21 LIN28B J{iE ik LIN28B ik, 1
R TR P R (1) 4R 22 RN 56 H4% . Chi S %5 A\ [28] W %2 51 7E Ishikawa. HEC1A.HEC1B Il AN3CA #fiffih HOTAIR
H1PRB ik N AL, 2 kA SZIGIESE T HOTAIR R R 5E 175 A B s o Z i a3
N4 G HOTAIR AE AR MR TT T 5 W IR 4t 7 B AR .

6. HOTAIR 5FZ A8

F B WIJF (uterine leiomyoma, UL)EYRE T ¥ 5P UL40M, &5 WL+ 5 R EME . HOTAIR &
HOXC H:K ()74, HOX K n] g0+ 5 WUZ AP IR ) A KA 736 [29]. {2 HOTAIR X+ 5 WU
YER Nz £/0>, Farzaneh F %5 \[30]1%4% 152 4 A 1 B WUE I o MEA 182 44 5 2 A= S VT TC 1) e R o Mt
TP X BRI 9T, WO R B L th T B 5 HOTAIR 1s12826786 £ &MAHK, 1S5 HOTAIR
154759314 Al rs1899663 Z AT K, (HEMIEHNHIEAIEHE, TFEE— B FIEL.

7. HOTAIR 5FEHBE R

T B B S AE (endometriosis) & A ¥ 1 1T B B H SRR AE T B i LAAMR R B 311, HRIE ML
WA . T8 DAAMPAL  L TR  ORER. FERRE YA . WO E R SE . BRIk Ah, B
G RBEFE R, AL IR GUE v e, 512 v (et H & HEL) [32]; HIUERIE,
SRR (33], T 5 WIESEADER CABME R . H S MPmIEt A T R oy F EIRR R, M™EH
WG KA%, & T a Rk AR —.

T5 WA B o HOX 2 [FI(A, B, C, D)PUANMERH AR R FRA 7 H[34], NiE—PWF 7, Chang
CY %5 N [35]F) A FE R AL R R 43 A 156 B, 7 HOTAIR 151838160 B 1517720428 7 p5 4 AL 48 J A
EEA T P SRS 1) R R B 1, L6 AR, rs1838169 [ C-G B3R IR A 1T e vk sE 1 B P I 5 SRtk (14
TEEBERRIC(p = 0.0174, OR = 1.685295%, BEASIX[H]: 1.1924~2.3816), ZFHA G2 Lo 151838169
Al 117720428 Z [A] 118 4L B 422 512 HOTAIR Z5M AR e A8k, #E—PiEsk 7 HOTAIR HJAE
FHOR T e/ 300 BA% B R 2 S VE(SNPs) 5 1 5 B LA I R A2 B A G . RIS, AR 51 540 40 2 1A
1R T 5 N R S RE BB A H = ) HOTAIR 7K (p = 0.0009); H. HOTAIR A ik~ i HOXD10
FTHOXAS IX P ANEE S 0 A i B i B B A AL 288 8, RIEH AW Thfe. KRR HOTAIR w]
697 1 5 AR S ACRE I BT #0542 ) A 4 288 B R AU

8. HOTAIR 5Z EOPEES1E

Z YN LA E(Polycystic ovary syndrome, PCOS) & & & # 4o 1 UHE SRS 2 22 A HE YR [ 5 R IE
WL AN W, A%, 28 B, BMERAZ Y EERIERERI, B FE Bk A B,
KREWFTINNZEAE R R RS R REMATE T AE 0. PCOS b2 gl NS KM, MR,
NEEB AT AR 255 AE AL O ML P 55, 7™ 510G S 1k S AR [36]

Jiang B %5 A\[37]{# | RT-gPCR &l 6 PCOS K HOTAIR HJFRIE/KF- 54, PCOS 4 HOTAIR
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FIRAKT @ T IR R BRI K, AT ILER IR, PCOS HMERZR(B) HERE (T) A BT AR A ik
RLH)AKPTHE, TR RENEER (FSH)KE TR, #H] HOTAIR /K-F )7t E2e 5| LA N 43 il (1) 25 3L
TOORL A )R T AN SRR ARG . S — B IESE T HOTAIR /2i#id 5 miR-130a 36445 At
3G 7 IGF1 (JBRE R T DIRIEINE | N RIZREL, FHIBOR 40 85, A SEUNER
EZRARIE .

9. HOTAIR 50885

i 3 B 3% (premature ovarian failure, POF)Z$8 2ot 40 % CLAT H A2 4 IR DD RE Ut FUMES 2 /KT %
%, &R R PEGH . Th AEAS 4 (primary ovarian insufficiency, PO K Bt [38]. HOTAIR IZ At 5 T
POI B RAE[39], fREBR4EMrIET, SO LR fHia[37].

Zhao W % \[40] HOTAIR J@id#i% Notch 15 5@, k|0 HE4NAAET:, I HUESL T U L4Uf
IMIEFEA T HOTAIR 7K-F#8 T AE A T OF 5552 i 4aAR . AR KIBER T LUEIE Noteh 15 5 8 401 il P18
URYERTFE A L (Rt Ip BEAN B AT . e ME R KT [41]. BRI 4N (ovarian granulosa cell, OGC)fETS H
Fem GRS ThRE, AR TR SE PR BETE L R M UBUR 40 ML (OGO I35, {232 POF R

10. /N&5

g Pk, LA, % HOTAIR MIBFAL A4S TR R, #R1) 7 HOTAIR Ml |5 2 55 5
TRV IR A . R RZREENLRI MR 7T, SEIRE UL T HOTAIR Jid 2 5 EMT {2 g
WA R . [EfHERMZ, SNPs [t — DAt rE ik e . BRitb 2 b, HOTAIR &7 5 & L4
PN 43 (R 25 L ) P B DIV 1D T BRI A 400 B P 38 B T S B MEAN A R AR, (U H RTIOARF TR R
A, BFEEEBIESE. B, BT R X HOTAIR MIWFAT, A 80D LA R G 2 Mim Rk ER
Ji&, MImH st AT A

E&WE

B 7 B Bt #OT Bk FF L 4 (JYFC2018FKJI104) 5 B8 bR Bt 8 B= 2% IR IR % 4k 1 1 3 B 5 &
(JYHL2018FMSO03); %717 & S0 & 11 RI170 H (2022 YXNS043).
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