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Abstract

Radiation resistance and insensitivity of tumor cells to radiation greatly reduce the effectiveness of
radiotherapy in the treatment of malignant tumors. Existing studies have shown that HOTAIR ex-
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pression level increases at different levels in malignant tumors such as lung cancer, breast cancer,
cervical cancer and pancreatic cancer. Further studies have found that HOTAIR also plays an impor-
tant role in tumor growth, proliferation, metastasis, invasion and other processes, and also affects
the sensitivity of radiotherapy for malignant tumors. Malignant tumor tissues and cells with poor
sensitivity to radiation and resistance to radiotherapy show a trend of increased HOTAIR expression,
and many studies have proved that the increased HOTAIR expression in malignant tumors is related
to radiation resistance. Therefore, it is particularly important to identify the molecular mechanism
of some patients’ resistance to radiotherapy, so as to increase the radiotherapy sensitivity of tumors
and improve the therapeutic effect of patients. It has important clinical significance.
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1. 51§

LRk, KBEIESRA% RNA (long non-coding RNAs, LncRNAS){E g3k DR 142 /0 £% (1) 5 B 40 R 1 79 52
BIFZOE, HARRKET 200 nte AgHADE I RNA, BF 505 9096 (i 7247k B 240 4 % i
A AESED RNA, RA AL 292 K12 15 5 (A T 2 h, 32252 L RNA BT 207 2 A2 T (R LR % 2
Fe KT s R JaKT) LR R IARE, FEAMARRC T RO AR L R R R i B AR 2] [2]
HOX = 3 Ha]4& RNA (HOTAIR)AL T-[RIVE #4944 C (HOXC)HE % N i) B 44 E 1) IncRNA, EAL T A
FRgetith 1213.13 [X 8 HOX FE[A Sk HOXCLL 5 A 1 S SCEE, K 6232 bp, 4ifid 2.2 kb (AR A RNA
S, B 6 MM, HOTAIR 55 HOXC BRI, RAIBRIN HOXD ZERIHIHEY, H/E
PrAAE R AR — R AR AR VR S RSB il 78 5% DR R0 5 (K] 4% [3] . HOTAIR A5
1AM I LA S 307 SR R 4 IA () LneRNA, B WFFUESS, (E&ERE[4]. IE[5]. ALIE[6]%
ZROBERE bR RIE, B HOTAIR Rk mo U Solian 7], @I T HOTAIR RyZRik ] #
38 240 P PR TSP U

2. HOTAIR 5| &2k rl seHE X o Hl
2.1. HOTAIR @i BB X i8-8 5 s U

R AR PR A0 A KT R R . AR, SRR 2 (A ST R B, (R T BUR 5 516 DNA 5
ZL (8]0 RAARIBORT B UL A0 M A0 TS S I BT DNA 475 05 5238 4% 1 5 S50 4 i o i S ik
PERFR[9]. B0 ER B Um0 HOTAIR RiAEEH &, @il N HOTAIR [IRIEF4 Tk
AN REIR ISR DR X SRR BRI RN 10.8 Gy Ja, HHailfgrai att, Mool 846/, @i B
HOTAIR 7& B 3@ A I RIAFH4A T 2 Gy X TGS, H— DRI HIF-1a (B I5E S F T la)
(IR, SE NGNS 7 B AT AN T, AT 5 B S A AR H B [10]

2.2. HOTAIR BT AT AR S 5 s Suit
T I SR8 ML LSRG B3 2 BLB 2 B[] . 4 F ST R BLLE A HCCLM3 4ty
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HOTAIR #3814 Al 4 ) S 42 RAESE AR FH I miR-761 21k, M= HCCLM3 4T A Bax.
C-Caspase-3 1A, 4URAAE /S E0 =, IHIHHRE T, BRARHTE 40 BB Bk [12] . B RF7T R~ HOTAIR
TER e 4 A0 A rh s ik, HOTAIR ik Rl b Pl 3 25 19 e i 15 5 K i CCL244 4l T2, 3%
DUARIET B A Bax KV EET S, JUATEA Bel-2 /K TEE ML, FRIN{E41H7E GO/GL HARH A M i
WA MG S, {5115 CCL244 4TS 3G RI[13]. JR 5 AT 7R, HOTAIR TERSHBTHIR R USTR 41
frh ik, 8N USTR 4 HOTAIR (32 Ja vl i 40 M 3 i J 175 S A v, 33— 2Bk 7 0
R miR-17-5p (/KPR AT AR T8 UBTR 4HMIIR T, XU R Bk 5 40 HT 7Rk HOTAIR A DU ] 417
il miR-17-5p {13k, @ NI miR-17-5p A AT LAY i HOTAIR % US7R 4t A JECH 14 BRI 2 2k Jik
SHEFHAMRAT, $R TNH HOTAIR FIZRIE AT 39 0 s o3 I8 O s vl B 5715 miR-17-5p HIRIAH K
[14]o DA ERAFFTR T HOTAIR ixh 2k m it 400 200 M AR 1 AT 5 | A FOT T HRBUR (5 Al et v P A1

2.3. HOTAIR &3 AT B 4ARaE HIS S H SRkt

AR 248 B 3 £ e 4 X S 2R R U R AF I 22 5, S X S R U M B 22, IX AT RE S DNA
PR E X, M ARG DNA 5221504370, 10 S W40 P BU% 1 YL ik 45
PRI T R4 DNA G2 a5 B [15]. AT R BT BUBI T b 5 bk, 5] i 40 PR - 20 A & 1
o> A, AEBURANIIGE N . AR RIS A HOTAIR Rk, HA 4R 5 HOTAIR 7E3L
I g 24 A o R O] B e ] miR-218 BIFRIA, MM B T ER S S I 4EBE CAE TI R B Bax,
Caspase-3 ML MRS 75T DNA $ifs, RKIAH G2/M HIRHF I 4H i/,  FRARTEUH UM 16].
HOTAIR 7E4 U o () 20 C33A A v ikl 1 p21 (40 J& 3R & 1 A b B 3 o DR -7 1)k
-, fRE T2 R E SR C33A Ui N S, (ERTERS AT I 0R, T U S HOTAIR K31k
f) e 50 Hela 2l b p21 FisTHaE, 443530 Hela 4000 G1 WIFHT, Ki-67 TR, 45% %1, HOTAIR
IR p21 RIFRIA 0 i A B TS S A e A SR S BT [17]. B VB HOTAIR &I =5 s 40
Ji ] 0 AT A 200 TS0 S B P AR (550) 5 | T IR

2.4. HOTAIR @3 iF%5 EMT 37128 5 saa

bR A 7 U 3 (EMT) P2 A2 B 40 M 1 o 9 40 18] 0 i 83 21 i (CSCs) & — i F 3 B8 8 (1 -4 i
PR ARG, SRR M — RS V2B . S 5 RS T ORI AT BUBUH HE BT 4 M A [19]. EMT 1
bR G E-cadherin R IAE R S 45 5 H B9 RIA S N[20]. HOTAIR Rl i@ #75 EMT A1 CSCs K4
YIbrEY) SNAL 1, FlI B-catenin FIRIE N2 5 MR iR, CIMEREBET HOTAIR RiE/KIF&
TIEHHL L ANMI[5], 25T 3 P e S e 40 M AN [5) 700 2 FRA, a5 o e S5 S 7t oo T s v 1)
AN, qPCR S84 S 7Rt T BUBC I R 1 40 AR ) HOTAIR fRIA R, #2878 HOTAIR W] BEN
B TBURH BB (R FI0 43 -, FRIB /KPR = B 7m0 T AR . Da 55 AR 70 ol £ 8 i Eca 109 48
L X ZeE 5 R B 7T B 60 Gy Il & g SLTBUR KBTI Rt 4 1 HOTAIR 46 B 2 & T
RERB AN, H5RES B IAHLL, M5 X A7 R B R3S, 0 T2 2 3H], Bk
BT BE5 HOTAIR #E a4 miR34a 171k, f#RR miR34a X HEIE A snail k0], 3 0E FiAr &
VI B 1 vimentin, N-£5%620) KB, 1 LB bR E)(E-cadherin G/ R H-1)EREH 2, M
MJa 3 EMT i f8[21], HEsmAnpsl s AR TS T e, IRARA A T2, M2 5 UK.

2.5. HOTAIR &3 A1 4R B kS S M BUR M4
WEFERN, T80T 75 A 0 1 W R DR R0 77 A 0 52 4 A M s K B i, e A e o 1 SRR T3
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SeA5 A% AORFF AR A AR e M, AN B — PSR 32 WL [22] [23], WFFCRI, I ZU IR A0 . S
SEM . AR R G A e A B R VE L RT van R 1 A  BUEk ME [24] [25] [26] [27]. B
TR 2% HOTAIR Rikm T IEW AL, ez I K% SW 480 A1 HCT 116 i/
HOTAIR & & iA T #E[E R miR-93 [3KIA, miR-93 fE I [ W 7 i 15 N 17l 5 H A X E &4 ATG
12 (¥ 3-UTR 456 N AH A [28], AT 40 B W, 955200038 /), (R idk4afaE =, L Eui# HOTAIR
Al R miR-93 [1ERIA MM fifBR miR-93 -5 1) [ W1 1) e B A1 425 B I 200 F 1D F S BBURR P [29] . F A
7% HOTAIR 78 fifm 4L 4 b Rk W i T IEH 4144, HOTAIR AR EEE ATG7 (EWEFI IR 7)1
Fik, THHE HOTAIR /KI5 T H 0 2= (A W A1) B 5 R 45 T 4 Gy X STERIEST, MHILECRSG T
IR, A7 B B, AR O Rk, 2 B 7 e HOTAIR AT eidd
VR AR IR DR AT (10 (I R PR A DT ARG A PR U % [30]

2.6. HOTAIR i V1515 S8 2% S % W 48 B e S U= 1

1) PI3K/AKt 15 510 & A L P15 5 5% T 10 S5 L@ S 22—, A5 5 30 B 5 05 7 8 200 P 2 P 3
e LOf b T TR EEAE A, AR R BUGHEAR[31]. S5 & BLEFLIRE MDA-MB 231 4 shidid
¥ HOTAIR HIFRIAFFERA IS, FLLBRAGA, KM HOXDI0 MRIE/K- TR, TmiEid N
HOTAIR f5IE A i HOXD10 [3Rik, SRS IR T A T B3, 4k HOTAIR
ik ] i p-BAD B E/KF, M PISK #1715 p-AKT MK TR A4k, fE/RSbsegs o) it —3
RIFERIRE ) Ki-67 BIR N, U Ustt, R HOTAIR 25 U BUBE I T s L2 N
HOXD 10 )& F/E0E PISK/IAKT-BAD 15 518 2% 1M B4 S8 BURHEHL[ 7] /0 #T Bon e 41414 HOTAIR
KT RERETRESHS, EFE Hep-2 4l HOTAIR mERIAME PTEN FHalTH31k, M
PIBK/AKt {5 5, FIHI4HMIIE T, PR BN BUR A [32]

2) AR FIFR W] HOTAIR &3k 507 #GTAH G, 78 B 892 [33] . i [15] . gl [34]+ HOTAIR
FKiE LR EEE WIF-1 JE3)F XA H2K27 FIFZEL, SEms] WIF-1 f3RiE, WIF-1 2
Wnt/B-catenin {5 5 @ B 16|75, '©5 Wnt & A4S A T 53 B-catenin [IFEfE, fERR T WIF-1 X}
Whnt/g-catenin 15 51 % 4], T Wnt/B-catenin {5 5 18 % 1) 350 RT3 In i 40 oot X 26 B 5 )5 4 i A7 %
R, WeRgE Mg TEAE /), DL BV HOTAIR Al #H] WIF-1 (1358 TGS Wnt/B-catenin {5 5 i@ #%
T B AR T B M [35]

2.7. HOTAIR B AT MEREFE S SR

Zhang %5 AU R ILEFLIRIE HZR HOTAIR ik w5344, AT HANE MDA-MB-231 1
MCF-7 4iJfI e S 5 B HOTAIR Wl 3w, #E—PH 5t 27r HOTAIR (36355 HSPALA Kik/K-F & IE
FHIE, HSPALA (FVRFLEE A LA)E NI ARG R EREE S 7 AEA R AL R ERE, H]
AWFRY] HSPALA Z 5HERE A AL R S bR B AL S8, 2GR B & JE R 2R HSPALA 5
miR-449b-5p 2 [A] 45 5 4437 5., H miR-449b-5p 5 HSPALA 2 HOTAIR [ 421k £ 6k 2%, LA &I HOTAIR
T 2R W] B AL I8 I BRI R P P9 VR I ) miR-449b-5p FIA /KT, M [a) 487t 5 HSPALA /KF, 357l
TEAH I AERR ST SO AR, B IR A RS R, T S L e 4 PR L [36]

3. &hig

4 LRk, HOTAIR Tt U 15 4IMAOfCiah, ANMAME. AMMLIHT . AIIREME. EMT it K2 5 A
S5 BImEOR AR BUR e, RN T RIS 2, H HOTAIR % T2 SUsHRiia (s
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