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4 A T Tpls ~ 14, 17921 ~22. 12q12 ~13.
2q31~ 32 2 YLt R X BE. HOX FE [R5 4 i) 11 2
3 HAT — AW o61 AN K R 41 B R SF 10
homeobox [F]JF &5 Fk, BTN S NKRMIIG K
BRI, 1 HAE SN & 2% B A2 b il
DA IR A A0,
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Fig. 1 The location of HOTAIR on the human chromosome 12
El1 HOTAIR ZEA 12 SREK LHIEN

1 HOTAIR EZ #MEHRFRE LIRSS
RinfEHEX

Rinn 25079 YAE N RCET 4 41 i h R I HOTAIR
SRR, BBEHS, Gupta 280905 I 75 7L Mg 1 J5
RIEFNEEF S L 2 bR A HOTAIR ik 3 T+
Yang U 5T & I HOTAIR (1] 5 3% 3k 5 - 16
BERE RN ST R CA ST i A PP TS 241 25 D0 AH G Kogo
SEUGIAIF S WAL S = 20K HOTAIR (1) 45 fig3 40 o 134
FERE M. BRIz Ak, H AT CAT 2 MO ST
/NFIF RT-PCR LA KA 248 S5 4 AR 2 o i

2 S AE O B A 1 HOTAIR 3838 K- 1847

R, B HOTAIR 76 2 F WS i o )
FaEW I FIAEE ).

%} HOTAIR 71 2 il v i g v v 204 1 J5t A
AT NI G R, HOTAIR £k i
IRF1. OPN. c-myc %5 RIS P AH G, #E 5 1
c-myc 1] L E 4% 5 HOTAIR L3 (1) )3 3 1 X 45k 4%
&, MM 2 4 E iR HOTAIR & IAR); OPNHJ LA
WL POE Akt B B, W4k CD44, ] IRF1 5 A
(26, JR59 IRF1 % HOTAIR #E K 5 &) 7 iE P
4, A _EiH HOTAIR 223664, b4k, AT
HOTAIR 5K 55 2 9 75 11 1) SNP 1$920778 47 5
FATHASRE 735, Al AL HOTAIR fRIAPI(B 2).
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Table 1 HOTAIR is up-regulated in a variety of tumors
%1 HOTAIR EZMEHFRIE LI

WML it FEASL(EH / MR HOTAIR L3 E 4Lt /%
Gupta Z5M TR 138 (6/132) 33.3
Yang 509! JHT- 4 B 100 (50/50) 53.3
Kogo &1 4 H 132 (32/100) 20.0
Lu %57 TR 584 (292/292) 332
Niinuma 2509 H Wi 32(10/22) 28.2
Chen Z5 (e R 156 (78/78) 34.6
Li &0 QIE 156 (56/100) 30.0
Ge &R0 QI 274 (137/137) 65.7
Lv % RG] 186 (93/93) 52.7
Xu & A 166 (83/83) 67.5
Endo %54 A 136 (68/68) 63.2
Sorensen 4529 BN ] 328 (164/164) 482
Kim 45! Jo R 204 (102/102) 13.7
Nakagawa 57 {E/ N2 P Ml 154 (77/77) 22.0
Liu Z5@ {E/ N2 P Ml 84 (42/42) 50.0
Li &5 W 144 (72/72) 45.8
Nie 2560 FL WA 160 (11/149) 56.9
Zhang %81 V¥) 78 J0 A0 28 1 I IRA 94 (5/89) 49.4
He %5 TN 175 (30/145) 42.8
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Fig. 2 The mechanism of HOTAIR in cancer progression
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% T HOTAIR 7t £ F g v ik i, A
113k — 2 453t 7 HOTAIR (1) 2235 55 3% P o8 1
1 A I3 BRARFAIE S UG 45 B8 BEI DG &R . Geng F5P9A
Ishibashi Z5BMiF 52 HOTAIR & 7K V- M85 55 ©
FAHOG. BAh, 7 g iRge 8 T R O, I

i 2 W s B0 il i B 4 Sk bR o, R R IR
HOTAIR [F1IE 7K P55 b3 S a1 1 R 23 39 DA
Fobk BB RS S5 WY B ORG24l B KW
HOTAIR R IA M #H TG A, X8 HOTAIR
A] CAE R —ASB 8 S 2 Fhsid (€ 2) .

Table 2 High expression of HOTAIR is a poor prognosis factor in multiple types of cancer

# 2 HOTAIR WS RESSHMEHNARFFHERX

I/ g A 0 RAEA HR(hazard ratio)(95% CI*)
REAFIR ] (OS,  Overall Survival)
Gupta 54 LR 132 3.31(1.64, 6.72)
Kogo &1 4 H 100 5.62(1.53, 19.57)
Niinuma 25091 A g 39 9.00 (1.20, 68.90)
Chen Z5 JEg R 78 2.40(1.35, 4.28)
Ge 2:u JEg R 137 3.16 (1.53, 6.52)
Lv % JEg R 93 1.99(1.23, 3.29)
Xu 25> A 83 2.13(1.00, 4.51)
Kim 2520 TR 102 2.29(1.18, 4.43)
Li &2 7] 72 2.86 (1.15, 7.07)
Nie 2400 o R 160 1.90 (1.13, 3.19)
Zhang %81 V¥) 78 J0 A28 1 IR 89 2.93(1.38, 6.22)
THE K AL R(RFS, relapse-free survival)
Yang 509! JHT- 448 P 2 s 110 3.56 (1.67, 7.63)
T B HE A7 I R (MFS,  metastasis free survival)
Gupta 54 LR 132 3.47(1.64, 7.28)
e JE R 137 4.47(1.99, 10.06)

*Confidence interval, &3 X[H).

2 HOTAIR EMELZYE Z R P BIIERILE

Bif, ZARadidt— 28,1t 7 HOTAIR 1&
Ji IR R M R v R LR D RER o3 L, R
1E JHRE 40 B - HOTAIR w3@ i 5 PRC2 1 3L )4
FA 4L (A H3 %5 27 £ & R = W gk 4k
(H3K27me3)™, FHH LKA NI, i
5 Wnt/B-catenin. PI3K %55 5@ %, JH H nl LLFA
microRNA(miRNA)FH E AR, dkifsmg 1 e 42
R OB A HRPTAN M T A R,
IXEEAT e P EURF AT R A
2.1 HOTAIR X Wnt {5 S @ iERTIAE

Wnt {75 5100 % 7 T 15 40 4 S B g i g
e A VR Y, H AR AR g A
1 Wt {5 510 B 11 50 W0 S5 22 Bl A iR 1)
RAAI @8, B9 &L HOTAIR A 3@ 1 WIF-1 3

TE Wt 18 B Rk R 1) R AR S k.

HOTAIR 75 %% 2% g v 20k B, Wi &
PRC2 &M E A, BN T WIF-1 Ja 37X
B H3K27 (1) H AL AR, AT ek e W ast 4% 1 458
FE WIF-1 FERPTERRY. WIF-1 /4 Wnt/B-catenin
5 ST — OB I 1, EEMZH 4t Wnt
fopR gl 4, M Wt 8B 18005, Kk HOTAIR
755 WIF-1 £3& T A% S 20 Wnt Gl BH0E, s
Hi B-catenin APC/Axinl [% fi# & & W) #l i JR #9,
B-catenin [ fi# Jik />, 40 M0 #% N B-catenin 34 %,
B-catenin A% LA S5, AF 4 % & 1 I #2 VEGF.
MMP-7. cyclinD1 55 FUfFRERRIE, 53R i
B EH2 28 5T DL ks 1 A= KAl
(Kl 2).

2.2 HOTAIR X Akt {55 BEEATIEIE
HOTAIR 0 n] LIg e 80 Ake 38 2% 76 e 16
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AR R R IEREAE . Li 2% 3 HOTAIR i@
I HEN PTEN HE 85 8)) 11 R 22 JUER PTEN g
K 2235, PTEN 14 ATK i 2% b i 58 () 30 i
FEDA, mTRHIE Akt 3@ B IFEAG,  ANITBHET Akt 1745
(1) NS 5 9. HOTAIR #Iifi] PTEN [#)£iA
WIFGE T Akt @, (615 Akt MR MMP-9 452
K3k i, BAX. FOXO1 255 £k N, ¢
IR 1R 22 5 IR T 40T Rl Akt 1)
AT LUl LS ps3 T8 e A8 B A% H (cross-talk)
S ma iR R (A 2).
2.3 HOTAIR *f p53 F{5 S BIEAYIAE

HOTAIR #Ii] PTEN [k, HO&H AKT i i
Jei s TEAI Akt Bt A ET DA ps3 AR e, E
et Bel-2. 43 Bax (381K, HKPLIPR 40 fu
T7; HOTAIR AT LLd kL Akt & p53 1] VEGF %%
R A i PR 7 3% R R TGF-B 25 Hit il 5 A= e I 1
RSB S R (A I AR . SR Ah, ALY Akt
WA LLUR I p21 IR IA®, fi#BR p21 X — R 5
Cyclin-CDK & &WiE PR, #4900 Rb & e 6%
B AL, HETT RN E2F B e PR Gk, A 4 i oE ik
G1 1, A3t b3 4 o ey B9 L (1] 2).
2.4 HOTAIR 5 microRNA HJtHE FE

HOTAIR 1 miRNA i i 5 M ceRNAs
(competing endogenous RNAs) #5441 B 5 =
5 g 1t 3k B . HOTAIR 1E & miRNA i 43
(miRNA sponge)5 miR-331-3p ¢ miR-124 4551,
32 HER2 S55EH K0 i, HEmes Akt 5518
B, R R AN O R 3 I R R 285 . HOTAIR
A LLFT miR-130a 25452, i N i miR-130a 5:3%
PTEN 25 RN, Mo Akt {5 538 2 52 m i
G R Y AE b R ) T A (EBMT) i 72
miR-141 PURF € (175 N 45 & HOTAIR E 1 454 47
&, [A) I 3E 1 Ago2 (Argonaute2) 5 A A4 DL AK it
miR-141 (175 X 874 HOTAIR, #Eifi i1 HOTAIR
T fesn. JF H miR-141 A LU 4% HOTAIR [ #E
FER TN snail JERIZRIA, AT 855 it 963 40 P 1)
12 ¥ 25 68 1. A I HOTAIR B w] LI i
miR-141 f#EIEY ZEBL. b4k HOTAIR @it K i
HoxD10, [f] # 5 3 miR-7 K &L F @, {§
EGFR AL B, TGS Akt (5 5@ 5%, 2
HE IR A0 M IR 28 5 AR (1] 2).

J34b, Ding %5SIE I HOTAIR  n] LLig it
N RBM38 it I 4 iz 22 5%, (HH AT
HOTAIR i i RBM38 {i¢ 41 fu 12 28 5% 11 2k

1 FIMLE A RER AT FU(E 2).
3R 2=

S HOTAIR T 28 1 R MR A 5 4 3 1 — A
WAL T, 0B R L) 2E D RENL T 5T
IS [R)IE LA AT, AR 2 MR B 7. L,
HAr B & & Bl HOTAIR o] DL o 41 % A
H3K27me3 %5 7 AT R M B AL &1, FECT X
WIF-1. PTEN 5L PR (1R8I, H5m T Wnt.
Akt G55 IE . HALE BRI I N 2 R AR AR
LRI ETH, Al VA7 Ak 2 10 3L R 52 21 301
5. IS4 WL R SE R 52 31 HOTAIR 3%,
T I A DR ST Sl WO AL 3 - R 3 B 2 5 il
RIMEESEE, EFREEGENER. L4, H
AR B ARG iS RNA w] LU #s 3 R R 15 X
HZLFl, B4 HOTAIR B T 5 PRC2 3t [ 1E H &
HRWBAELRZES, REERELNN XSS TR
TR R IE A fRE— PR,

FEWGPR I FH 7T, A H AT AR R A I
PRIGEK bR A TRy il T HOTAIR 1 R 5 2 Fh g
MR B LG % VA5G, $#78 HOTAIR A
DA Ry — A8 (i 7 (1 B T 23 b, i
BEET X HOTAIR #E— 25 BIF & AH 5 1) K IR 771 6
P& RS 1) R BRI 20 KFEA
LIS B0 AIE g7 5535 137 1 HOTAIR IR IA /K,
X T R (e PR L3S WL FLS P 4 LA
FI N M. HOTAIR |12 55 7%k 4
Josass . TS, MR, RBER S RIBIEE
R EE,  H TS & L HOTAIR AJ LU fin i 9gg o
g7 e 25 PEs, IR e AT DAHEND R I HOTAIR
(PRI KV 1] LA A e v 7 R B i e . H i,
RNAi TP AR e hi )iz o b -+ A% B
FEDI RS A, AT 2 5K PR 44 2 2 ] B0
— S T [ g i L A ) mRNA AR RNATE A,
FEAHDY 1) RNATL R J75IAE R /Ny 1 259 v 1%
PERR AR VAT, RIS TR E, £
% RNAiL 40 © 3N T I K 3K o6 550, % T
HOTAIR 75 J}gg e A8 Je b (r) EEBEAE AT, mf BA P
W, HE— L IHE R ) HOTAIR 84 5 1 () RNAI
J7 5 B I I PR T SRS A R e, Y T8
PERRR SR R IR . B2, JER X 45 HOTAIR
7E N IncRNAs IR ANAFST, F13E— 2040 i AT
B IR DR R 2 A, R g N SR &
G TR Bt L B AR B
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Abstract Long noncoding RNA (IncRNA) play important roles in cancer progression. HOX transcript antisense
RNA (HOTAIR) was observed upregulated in a variety of tumors. Over-expression of HOTAIR is a poor
prognostic factor. HOTAIR interacts with Polycomb Repressive complex 2 (PRC2), resulting in histone H3
tri-methylated atlysine27 (H3K27me3), which silences the expression of some down-stream genes, such as WIF-1,
PTEN and p21, then mediated Wnt, Akt and p53 signaling pathways transduction. As a result, the properties of
tumor, including invasion and metastasis, evading growth suppressors, resisting apoptosis and inducing
angiogenesis would be affected. Thoroughly elucidate mechanisms of HOTAIR in cancer development will have
important theoretical significance in cancer etiology and pathogenesis. As an important biomarker and potential
target, HOTAIR may also has important clinical application in cancer's early diagnosis, therapeutic evaluation,

prognosis, and even potential gene therapy.
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