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P IRIGIL, R B2 B TIHO TAIR¥ESL R, 1 IR A Je b A6 iU 1 XTHOTATR [ siRN A% Y
AHCC827GRANffiH, R FHRT-qPCR M Western blot J5 4 M FEHOTAIR ;, PTEN, PI3K, AKTFK kK-, [FlARH
MTTVEAG N A5 2 A Y 5 R R 2 U il e B2 (S0% inhibitory concentration, 1C,, ) , 12 FH U ZCAN ML A ST 25 4L 4M LA
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[ Abstract] Background and Objective Lung cancer is the most common cancer worldwide with the highest
morbidity and mortality, in which the non-small cell lung cancer accounts for 80% of all cases. The expression of (HOX
transcript antisense RNA) HOTAIR were abnormal in a variety of tumor tissues and is involved in the regulation of the
occurrence and development of lung cancer. The purpose of this study is to investigate the effect and mechanism of down-
regulation of HOTAIR on gefitinib resistance of lung adenocarcinoma HCC827 cells by targeting PTEN. Methods The
HOTAIR downstream target gene was predicted by bioinformatics database. The small interfering RNAs (siRNA) which
is corresponding to HOTAIR was transfected using Lipofectamine™™ 2000. Quantitative real-time PCR (RT-qPCR) and
Western blot were used to detect the expression of HOTAIR, PTEN, PI3K and AKT in HCC827 and HCC827GR cells.
MTT assay was used to detect the changes in drug resistance of HCC827GR cells. Flow cytometry analysis were used to
test the cell proliferation and the rate of apoptosis. Results The expression of HOTAIR increased in HCC827GR and
the serum of NSCLC patients with gefitinib resistance (P<0.05). Transfection of HOTAIR siRNA decreased the expres-
sion of HOTAIR (P<0.05), and increased the expressions of PTEN (P<0.05), while the expression of PI3K and AKT were
decreased (P<0.0S). Compared with the blank control group, down-regulation of HOTAIR increased the sensitivity of
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HCC827GR cells to gefitinib. The cell proliferation ability was decreased and the apoptosis was promoted apparently

(P<0.0S). Conclusion Down-regulation of HOTAIR can suppress the cell growth and promote the apoptosis, and it

can reverse the resistance of HCC827GR cells to gefitinib. Its potential mechanism may be related with the targeting of

PTEN/PI3K/AKT pathway.
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JIt 968 140 2 0 2 RN BE T A48 2 JE 4 R K v [ i
AL, e 2980% UL I R AR /N LA ( non-
small cell lung cancer, NSCLC ) W, HAra AR e y7
CCANSCLCIAIT I EE T Bz —, HhUEHESE

( Gefitinib ) AR B A K PR 752 1A P 2 R VR 11 1)
7] ( epidermal growth factot receptor tyrosine kinase inhibitors,
EGFR-TKIs ) HA RS, HBPINSCLCEE —
2 A H] Gefitinib 8 5] 15 Y7 1 L5 TC 5% A= A7 1 1]

( progression-free survival, PES ) A6 AR A, %
ZREGFR-TKIsM 254U . #3054 TR 25 O iR AR o 1 ik
T )8,

KEEEHIIRNA (long noncoding RNA, IncRNA ) /&
KT 200 ntf— AR A N IRPERNA, E AL T 4
B R ARAEA% , PRl IncRINAGI = W I 1 750 ] S AHE 1T AN B 4
MEF T, HARESE LR R Heatn LR LK
S R 200 M A A o R A T R ). HOXR SR e
RNA ( HOX transcript antisense RNA, HOTAIR ) £ F A
Kgetih12q13.13, KIEH2,364bp, BEAEATTEICSZRI,
HOTAIRS M RIk T2 MM AN, RERgE A n 24 2
it 2 A &2 542 ( polycomb repressive complex 2, PRC2 )
iz R e S e L H L4k 1 (lysine specific demethylase
1, LSD1 ) B A 4 2 R R U UK, W] fg
At - Bz 18] kit AR 01 e ) Fifrgg 400 1l A1 5 A fd/NRNA

( microRNAs, miRNAs ) FEAER, AT VR B 4 B 1)
W oA, JFS SRR SRR

BRI % B, HOTAIRFENSCLC/E & 2H 41
Rk, HZ 5 TNSCLCIH AR KR KR ER
B2 . Zhang S8 DO 5Y & BLHO TAIRAE 5 3 o #1G
PI3K/ Akt 53 #5505 105 e (B AR i 2k (9 5K T 38 1 [ U5
HIBERR AL ( phosphatase and tensin homology deleted on
chromosome ten, PTEN ) 54, MR PEF 5 P IR 41
HEREAE . LiSEUk A AR AR, HOTAIRF] 55
PTENFY I SEALFIT I, 3 EUPI3K/AKT i B M,
WA S2E i 3 B 14 FE AN 7% o Chen ¥ U27E S M bt

BT —BUWEE R . R RATHOTAIRAES 8 i i iE
PTEN/PI3K/AKT{5F 5 i A A5 Mg 1 4E
AAIFGE R F A 2 Yo AR A0 G B £ XFHO TAIR
FsiRNAFE YL HCC827GRA I, @i A=W 15 B2
P HO TATR B HE A, I i H 52 i 2 )% % iE PCR
( quantitative real-time PCR, RT-qPCR ) ¢ Western blotJ5
A HOTAIR PTEN | PI3K., AKTFRIAAKN-, [FIAT
SR FHIMT TG 25 20 40 M ) 5 AR JE Bl ik 22 (50%
inhibitory concentration, IC_ ), s AR S B 4%
LA M TR AR IR AR Ak . AR S S BRI 9
HOTAIRZ 1k A L1 i 4% PTEN/PI3K /AKT:l %, 117
HCC82741 IG5, (2T, JFrl LI HCC827GR
AN X AR R BT 25, T IMHOTAIRZE A 1l fig il A
HNSCLCH: # EGFR-TKIsi} 25 A5 A0 .

1 MREREE

1.1 SEEeAPRE WefE20194F 1 A -20204F 1 A Bk PG 27 i B2
BERRIZ BINSCLCE G ANE L 741, o e 8 e ik
SPGB F A0, T2y B, Bss], Zotkafil,
SRR (65.7£10.3 ) % . AMifEEHCCS27 40 i bk &
HCCC8277H A et 25 4iffi bk ( HCC827GR ) HHPH LA
R EEE Y AL S R AE, HCC827GRAUM M
27 Pumiaki &5 IE SCHR rh 4@ 4 1Y 75 s o Ik B2 7 R
B e FHCCs 274 by . FHCCR-812: A6 N2 4t Hfd
X AR e RO BURE, THEIC, 7620 pmol /LA A, JFH.
FEANIMEIEFRESE TR, AHOCI 25 R A E £ /D6
A, R

1.2 JiffIsE53E (i FHRPMI- 164085 7% 5L 120916 2 il v
(FBS ) 1100 U/mLEAPT (0 H ZEE Hyclone A H] )
AR AR 37 °C, S%CO,, (RFIREEREFRAE T (W H %
FOR-MAAT] ) , 0.25%3#ff+0.02% EDTA ( I [ 3 [ Sigma
ONFD) WA AR ST R E K 2
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targetscan.org) T Starbase i % (http://starbase.sysu.edu.
cn ) TIMHOTAIR K PTEN VAR A 45 A 07 1 o

1.4 siRNARGQY $Z900GH 207 62 . HCC8274] .

HCC827GR4 ., HCC827GR/HOTAIR-NC4 ., HCC827GR/
si-HOTAIRZ . HCC827GR/HOTAIR-NC+gefitinibZ] [
HCC827GR/si-HOTAIR+gefitinibZl . si-HOTAIRJF41AS’
-UUUUCUACCAGGUCGGUAC-3’, F#:X} I ( negative
control, NC ) J¥%1]°5§ s"-UUCUCCGAACGUGUCACGUTT-3’
(H EWEBRAEAREGRAAG) , FRiT1R
¥ (4-5) x 10* IR FE 244U 1, K53 F37 °C.

$%CO, . MWHNREERIEFRA T o 5B R RS (1siRNA
Flllipofectamin™ 2000 ( 114 [ 3¢ E Invitrogen/A H] ) X F1 5]
T i siRNA/ hpofectaminﬁ% M1, 100 pL siRNA/Lipofectamin
LAY T A A SRR SR AR L, TCACO,
RiFiAsh37 °Cli F 24 h-48 he,

1.5 RT-qPCR fIHOTAIR, PTENZHKIAHOTAIRS|Y)
. S-TAGGCAAATGTCAGAGGGTT-3", Fijif:

$-ACACAAGTAGCAGGGAAAGG-3’; PTENS|#¥ I
if: 5-CTATTCCCAGTCAGAGGCGCTAT-3’; Fifff:

STGAACTTGTCTTCCCGTCGTGT-3’; GAPDH: |-
if: S-ATTGATGGAT GCTAFGAGTATT-3’, Fiif: &
-AGTCTTCTGGGTGGCA GTGA T-3" ( pydt 5t s & B s
W ARARTAEARIA ) o G5RHE: P IE5EeETT
Bz dr, IGAPDHANS, RHAX: RHAA
A 224¢ [ AACq = Cq (target gene ) - Cq ( GAPDH ) ]

AR mRNAMX ik i, DL AP IRE R 3R,

1.6 Western blot il £ ZHAHMIPTEN . PI3K, AKTH [
FIRTEPEE R RAF A, AR 1 24 A U 1 JF
K HIBCAR:E i ( BCAFE 1 ik i &I 1 B pa e i A
PIRHABR A E]D) |, B30 g, A A 2xloading
buffer, S min, FCHil10% SDS-PAGEJI, FEEKE 5k 55 [F
FETHUKEE [, ARG, R 5.0,

PR EAE S IBGE S AR A, 218 AR I Marker SO FE
i, ZJETESME A fE LUK ZE v FRDK . BRI . E
5 BT AT B G 1) —HTc-MET M B-actin ( #iHELL N
1:2,000) , #HEKMFT T4 °C KA. VRS A
PR B —ht (FREELSH 1:2,000 ) , Zil N THEIR
LIRAFES2 he VRN, KOG, ECLEFES min, RHER
KA RGN XL 7 A AT UL, A Image J 3
XoF BT ] R4 T K BE AR A B b . 25 2l RE i B A
ESHAR N2 0 K BEAR LU A A s A et o i Bt . 4
HEEIK,

1.7 MTTEERG A0 25 ) BUPE  HHCC827GRAMH]
0.25% [ fif+0.02% EDTATH AL, #FpFo6flil, ¥ F37°
C. $%CO, . 1ML IRM PR IR24 b, LA
AR ER SIS, SRS, JFME
L CHRARFRW ) AR IFL (55 37 3+ 25 W 35 i 700+ 4l
f1) o ArRliigE24 b, 48 h, 72 hg: BHFLIMA KB
Smg/mL MTT (%[ﬂ&gmaé}ﬁj) 20 uL, ST FR4h, T
ZHEFRM, IMADMSOW (2 [ Sigma’A H] ) 150 uL/AL,
KPR 10 minfil 58 85 .45 §L ) 50 70 Vi i s 8 T Rl i
ZIJREMAR A (492 nm ) M HALETRIE (LIAZR
) DS EAFLAE, BAFLFIE, T A
FIR= (1-A/A0) x100% [ A: 452581k B 406 I qi 5
AO0: KINZyrdl (XFHRL) Semlifd | .

1.8 ZHMIJHT R MM R ] Annexin V-PE/7-AAD XYL,
I FH it =X A 4SO (I 9 56 EIBDZS H] ) HCC827GR
ML TR AR AL . BOECE RN A, FH0.25% 5 il
+0.02% EDTATNL, A Fefli, Rk XUt K,
S 0.25%H (NS EDTA) L4, SE1740H3T
B, EMRENY (0.5-1) x 1094 /mL4AMI, IMALES
ZEPPUS00 uL, FEEANML; FiE . ROLEE T INA7-AAD
PS uL (BRPGSCE PR R AR |, = REDE
H'S min-15 min, I ABinding buffer 450 uL, 2], f#
PRSI 455, AL uL Annexin V-PEYLY, W E
1Smin, 1hWN_EHLFEM .

1.9 Z RIS IO B A, FH0.25% g
+0.02% EDTATNAL, A Teflin, RigExEut K.,
PR 8RR 7 1 12 ) BB 2 B FH % 3% /v
M5 B70% L BE[E 5, 4 *CIAFE R ; BUATERI AN,
1,000 r/minx8 min& L[>, & B ; PBSPEU2IK; A
150 yL RNase (S g/L) ( 3E[ESigma/y] ) 150 uL PI ¥
W (50 ug/mL) (E[ESigmasFl ) TR #OEY30
min; AL, BTG B/G . s G,
/MR S LG

1.10 Kaplan-Meier Plotter 47401 M TCGA%YE 2
( http://tcga-data.nci.nih.gov/tcga ) R 2 e R
PRI R ARG o 1) FH iy i A8 5 7 A A B ) DA SRS 2K
P45 A HOTAIR M PTENIE R (1 35 W 00, 38 3 R F
“survminer” T K] surv_cutpoint PR B A 1) cut-of F{H
I3 17 Kaplan-Meier =175y FTHOTAIR X PTENZE [H £ 1k 5
SAETER (overall survival, OS ) HYAHZEE:

111 GEitefhb B SR FHSPSS 17058 HHR R TR R A
THE PR DL B bR 22 ( MeantSD ) R, R
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5, THEURHEBCR RS, P<0.0SERRERA ST
R o HOTAIR X PTENZ K5 il WU 19 6 2R H
Kaplan-Meierti BY 70 HT M Log-rankfi 57, DhP<0.05°h 2% 5+
Agit R

2 R

2.1 HOTAIRTEHCCS827GRIM 2 2 g #1544 RT-qPCR
45 9 I 7] HOTAIRTEHC C827 GRI 24 4 Jifd v % 35 4 w5
(P<0.01, 1) , #2/RHOTAIRA[GES 5N S HAEEE
i 24

2.2 FJHJHOTAIRJGHCC827GRAN I FHOTAIRE ik [
fii RT-qPCR&ER B /R, HCC827GR/HOTAIR-NCHL
HHCC827GRAIM L LG T2 5%, HCC827GR/si-
HOTAIRH 5HCC827GR/HOTAIR-NCA ML, FY)5
HCC827GRZH I FHOTAIR mRNAHIFE kK TR (70.16
+0.57) %, AREXEF (P<0.01, F2) . 45FRHRsi-
HOTAIR %% e i 25 FEAR A0 Hh N IR A I HOTAIR

2.3 FIHHOTAIRY FEHCC827GRAN M X 7 IF 45 JE i Tif
2 MTTRGINSE H 0 7R 5 AR JE XS YL i S HCC827GRA
JL AV FH B Bt B (] B v a3, % QL S HC C827GRAH
ffi48 hIYIC A (3.15£0.08 ) pmol/L, %L Ueni (18.14+
0.17) pmol/LI RFEAL (P<0.01, K3) .

2.4 FJHHOTAIR £ EHCCS27GRANMIPTENF ik . [
fIKPIBK X AKT#35  RT-qPCR K Western blotiZ K il /3 Hr 4k
R ER, SHCCS 274141 b, HCC827GRAHI
PTENZ#E LK FFEAK, PI3BKMAKT/KFEFHE (P<0.0S)

FHOTAIRJG FHCC827GRANNL, AHXFTBA M a4,

25 HOTAIR
*%

2.0

1.0

Relative RNA level

0.5

0.0

HCC827 HCC827GR

& 1 HOTAIRZEHCC827GRi Z5 40 M h RiL I & .
Fig 1 The expression of HOTAIR increased in HCC827GR cells. **P<0.01

AP PTENY R IR K- TH&r,  TPI3K M AKT Y35 M 44
HIRFE, AEES (P<001, El4)

2.5 FIHHOTAIRXTHCC827GRAMMIIA T~ K E I som
IR R AR XTHCC82740 M . T EHOTAIRJG Y
HCC827GRANMI LA K 75 A8 e Ab BT Y HCC827GRA itk
3T AR T AAS . b Annexin VIH T 7AADBAYERY
AR P T A2, Annexin VAIZAAD X BHPE 4 40 i
JAT- MR B IR PR AL . A3 AT LA AT T A At
B, WT- SN IT . SR ER, SHCC82741
AL, HCC827GRAMMIIAT T, FHY4HIWHCC827GR
MR TR PO IR TR (P<0.0S) , AR JEHCS
S HCC827 GRAN YA T3 B b 24 7 A5 Je Ab 4
B THE (P<0.0s, KES) . HCC827GRANMIHG /G 1]
YR AR, SHIANA A AR, TR I HOTAIRFAE
P AR A G /G ALY i, S AP BREH AR
e, RESINTHIHCCS27GRANMEMG /G M SIIEE 1, %K
H=G /G A RELH (P<0.05, [Kl6) o

2.6 FHAEEE T 255 NSCLCHE # M7 HOTAIRFE 4 /K F-
Jh#E RT-qPCREGAR Pn & AR R i 24 5 NSCLC A 4 1L
T T HOTAIRMY A /K- W] 5l i T3 AR e iR 9T A
NSCLCH# (P<0.05, K7) o

2.7 PTEN X HOTAIRZ A 5 fii i 95 5 1 A6 A7 B AH G
o Kaplan-Meier Plotter = 1743 A1 3% H 22 0H i 088 28 4 1Y
OSHPTENZRIALIEAIC, T HHOTAIRZE LM & 7iAH
(P<0.05, EI8)

3 g

AR E 2 A 1 IRBIEGER-TKIs, 20084EIPASSHT
FEAERIE IR, FERRIE . RN R 14 e B WA
M IINSCLC R H I —ZiRryr T, 5EEEKEG R
Mag M, SRR R APESE E I T4,
WIZHOSTE I % 25 5 . NEJGSGO02HF 77 SHIESL T IPASSHY
iR, JHEIX TEGFREZZFHMERINSCLCEE, FHaE
B —ZinyT IR ThsilE T Z4097 . SRMITEIGIR T, F#7E
EGFRZEZHINSCLC AR e BB SAEFF I Tl
s H-101 1, HEHURERG ME R, R IE
YIRS ™ EE AR R i 24

FIRKFRSF B I EGFR-TKIsAR 1SV i 25 1] JH T790M
GRAG [ o-METHe R 4 38 A e, (BATIA 249309 5835 1 it
245 B A AN BRR 0) , HCC827 & EGFRHAL 19del 5878 H. X
T AR e U ANSCLCH IR, FRATHFTIHAF TR AL
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R T AR e 2 A kHCC827GR, I HIA B
PTENAEIH 5 ifiis Jo A= R S B B UIMEE &R, T IHPTEN
FEIK AT )75 S i e HC C 82744 Jifd X EGFR-TKIs i 25117,
HAWFERRTENSCLCHT, PTENVENATKGH i | i #
SR JER, AT BH IR ATRGE B TG 1L, M BHITATK
WA R WS 5% S, PTEN A8 4 B0% PI3K/AKT
1M /> A EGFRIEZZ B ALY R T, /R PTENGRE 7]
fiE 2 S 2O /N0 it s £ X E GFR-TK s & A i 24 1) J5
Nz —, HILEARSFHLHIA AN

HOTAIR

NS
2.5

2.0
15

1.0

Relative RNA level

0.5

0.0

HCC827GR HCC827GR/HOTAIR-NC

& 2 TiAHOTAIRFHCC827GR4H A HHOTAIRTR 1% 11K

VT AEHT ST K L, IncRNAA] LK %95 55 H K
PR VR, RS IR SE R GG 5 | e SR s e WL ast
K-, SRR EERNE AR, IncRNAKIEEHA
AN, Z DR 5 R #ER . i FlncRNARS LA
SRIE T, MO AR FREER, TR IncRNA
FEMH S 5T mRNA, I 07 38 i 58 A% 8 5 i 2e
Y ZS A AT REARAD . K bFgE o2 R B ZFlncRNA
Z 5 T Wi i & E R R, IF 5 i B i UG B ik
ST T 254 S VI G R . HOTAIRGE 5 — M & IR

HOTAIR

X%¥

25

2.0

Relative RNA level

0.5

0.0

HCC827GR HCC827GR/si-HOTAIR

Fig 2 The expression of HOTAIR decreased in HCC827GR cells after down-regulation of HOTAIR. ***P<0.001; NS: no significant.
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HCC827GR
HCC827GR/si-HOTAIR
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s
S 60
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Gefitinib concentration (mmol/L)

B 3 TIAHOTAIR¥ #HCC827 GRAA A X = IE%E e KMt 25

20
- 15
°
£
E
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5
5
0

HCC827GR HCC827GR/si-HOTAIR

Fig 3 Down-regulation of HOTAIR increased the sensitivity of HCC827GR cells to gefitinib. ICsy: 50% inhibitory concentration.
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& &
& &
¥ N
N &
o N
e e & PTEN
& & P 0
3.0
PTEN
T 20
<
<
g
PI3K v
=
B
2 1.0
AKT
0.0 A N
< @ N\
éib% fi\b &'é S
GAPDH & & & X
F P {°
X &
O &
& &
& NS
RS
" AKT o PI3K
25 3.0 *% **
E 2.0 25
g E
< <
zZ 15 < 20
= [
5 10 2 10
o o
&
0.5 05
0.0 o 0.0
A\ $ X
q) & S & &
] S Ny & ¢ o N\ O
$ S X R & N\ X
™ NS & O o) \&
& & N A &
cb'{'\ Q;\’ ’\Q> cb'{v\
& & e &
< NS & ]

B 4 TEHOTAIRFI IR EHCC827GRABMPTENRIE, MEIKPIBKRAKTZRIE

Fig 4 Down-regulation of HOTAIR can increase the expression of PTEN in HCC827GR cells,and decrease the expression of PI3K and AKT.

F S SUHE SEIncRNA, - T3 1+ 7 55 PRC2 (i AH by 21 46 1 %
A H AL, R (R 2B G A S R () 3R Gk T =
e ik JEe73] ) Nakagawa %524 % BINSCLC i
HEAUPHOTAIRINFRIB KT 5 MR KN . AR B 1
SR IEAG . BATAIIFFE & HOTAIRZEHCC827GR
Tt 245 44t B S 75 Al JE T 24 R I h AR R A, R
FFRATIA & B R A HOTAIRJG , HCC827GR il 14 5
REI T RE, AT T, IRl 51 G /G 3040 A

BELA . [ RER i HC C827 GRAM MK & %t 75 AE 5 Je il fik
B, $&7RHOTAIRA BES 5417 T NSCLCIYHIER e
2% . BEAE C A 25 7R HOTAIRTE 15 N R |

Wk S 9 A L s v RT3 o) B0 ] 1 #5 PTEN /PI3K /AKT
i B AL R A RN R . Ma S5 BIHOTAIRRE S
FmiR-130a%5 4, it T MmiR-130aF 3 PTENSIEH T
W, RS AR TS 5 38 B 52 el Jib g i e e, 3R
138 A 1 B o Hr W B HO TARI AT/ — e 4
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HCC827

HCC827GR/si-HOTAIR

HCC827GR/HOTAIR-NC/Gefitinb

HCC827GR HCC827GR/HOTAIR-NC

HCC827GR/si-HOTAIR/Gefitinb

15 15 20 N
* *
s < 15
= 53 =
2 10 = 10 g
g g e
o 9 =210
e S 3
3 =3 a
S 5 8 5 =
< < < 5
0 0 0
HCC827 HCC827GR HCC827GR HCC827GR HCC827GR HCC827GR
/HOTAIR-NC /si-HOTAIR /HOTAIR-NC /si-HOTAIR
/Gefitinib /Gefitinib

B 5 TIHHOTAIRIR#HCC827GRAA A=

Fig 5 Down-regulation of HOTAIR promotes the apoptosis of HCC827GR. *P<0.05

‘@W/JETEERNA ( competing endogenous RNA, ceRNA ) 5
miR-526b-3p . miR-519d-3p & miR106b-SpH HAEH, TEIL
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Fig 6 Down-regulation of HOTAIR decreases the cell proliferation ability of HCC827GR (P<0.05)
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