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Jitd, E-cadherin &% (4 I8 K ) & 25 AR TXHBAL T A 241 & B 4410, 3 %55 41 Snail & [ #I15/KF 8 % & T 25 [ 41(P<0.05
8 P<0.01) 5 7£ U20S f 293 T 4l Hfu o , e b Bk N T Anti-snail Frik T Hz HIT R ISR Z m TR IgG R T hr HIT 3Rk K¢
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Effect and mechanism of IncRNA HIT on cisplatin resistance in osteosarcoma
tissues and U20S cells

KANG Yuxiang, REN Zhipeng (Department of Orthopedics, Tianjin Hospital, Tianjin 300211, China)

[Abstract] Objective: To investigate the relationship between long non-coding RNA (IncRNA) HIT and cisplatin (DDP) resistance in
osteosarcoma cells and the mechanism related to epithelial-mesenchymal transition (EMT). Methods: 42 pairs of osteosarcoma tissues
and corresponding para-cancerous tissues (more than 5 cm away from the edge of cancer tissues) were collected at the Department of
Orthopedics, Tianjin Hospital during June 2017 to June 2018. Quantitative Real-time PCR (qRT-PCR) was used to detect the mRNA ex-
pression of HIT and EMT related markers (Snail and E-cadherin) in the collected tissues. The DDP-resistant osteosarcoma U208 cell
line was constructed and human adrenal 293T cell line was used as control. Two sets of siRNA vectors targeting HIT loaded on lentivi-
rus were transfected into cells with DDP-resistance as the interference group A and group B. Meanwhile, the U20S cell line was trans-
fected with HIT full-length vector and blank vector respectively, as over-expression group and blank group. The DDP 50% inhibitory
concentration (ICs)) was detected by MTT assay. qRT-PCR was used to detect the mRNA expressions of HIT, Snail and E-cadherin.
Western blotting was used to detect the protein expressions of Snail and E-cadherin. RNA binding protein immunoprecipitation (RNA-
IP) assay was used to clarify the combination of HIT and Snail protein in the U20S and 293T cells. Results: The mRNA expressions of
HIT and Snail in osteosarcoma tissues were significantly higher than those in para-cancerous tissues, while the mRNA expression of E-

cadherin was significantly lower than that in the paracancerous tissues. The mRNA expression of HIT and E-cadherin in osteosarcoma
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tissues was negatively correlated (all P<0.01). The DDP ICs, in the DDP-resistance group was significantly higher than that in the con-
trol group, interference group A and B, and the DDP ICs in over-expression group was significantly higher than that in blank group (all
P<0.01). The expression of HIT in resistance group was significantly higher than that in the control group, and the HIT expressions in
interference group A and B were significantly lower than that in DDP-resistance and control group; moreover, the expression of HIT in
over-expression group was significantly higher than that in blank group (all P<0.05 or P<0.01). The mRNA expression of Snail in DDP-
resistance group was significantly higher than that in the control group and interference group A and B, while the mRNA expression of
E-cadherin in DDP-resistance group was significantly lower than that in the control group and interference group A and B; and the
mRNA expression of E-cadherin in over-expression group was significantly lower than that in blank group. The protein expression of
Snail in the DDP-resistance group was significantly higher than that in the control group and interference group A and B,while E-cad-
herin protein expression was significantly lower; and protein expression of Snail in over-expression group was significantly higher than
that in blank group (all P<0.05 or P<0.01). The expression of HIT in the U20S and 293T cells treated by anti-Snail antibody induced by
immunomagnetic beads was significantly higher than that in the cells treated by IgG antibody (P<0.01). Conclusion: HIT can promote

EMT and cisplatin-resistance in osteosarcoma cells through up-regulation of Snail protein and inhibition of E-cadherin transcription ac-

tivity.

[Key words] osteosarcoma; U20S cell; 293T cell; IncRNA HIT; DDP-resistance; epithelial-mesenchymal transition (EMT)
[Chin J Cancer Biother, 2018, 25(12): 1296-1302. DOI:10.3872/j.issn.1007-385X.2018.12.014]
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JeE A AL T TR 25 1%k AT B, SRR T T 30 S BUR
I7 R A RIS PR T PR R 40 Jf A 9 4K
PUIE AL AR FE AT 1R b Bz R 578 5 2 4 Cep-
ithelial-mesenchymal transition, EMT){E N/ 5 | 7
LA R AR B SR B AP IR, 2 5 5 T 4 i G BE B 72
FOBARTT AR B AEAT Dy AL B AR 4 LI Ccis-
platin, DDP) # 1 1 J2 Al K B JE 2 15 RNA (long
non-coding RNA , IncRNA) & I 4= 1 #4 s ifF 50 45088,
HAEN A N B A P R BRI RG22 A
fER™. IncRNA HIT 7& — F 5 FE O/ 5F [1) IncRNA, 7£
I AL SR iR A R b i R I 2 5 IR IR G B
MIRE . EFEA TR, HIT 78 2 Flol o b g v
OB ARk B A R B R A KR B
TR T A2 . AR S AR T
Boxt HIT 51 PR 41 il EMT A& DDP #K 4T ) 5% Rtk
1T THRIT, N~ IR 40 i DDP #EHT & A 1A 1)
LA SR BEHT B A A0
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1.1 ARt A H0E KA
PR ERE R 20174E 6 H £ 201846 H 42
191 PR 98 2HL 2R I A I o 55 4H 23 (R s A8 3 4% >5 em)
WA, R YIBR AR A JG i B T WA PRI B3
I R TR : 531t 27 1], Lot 15 91 s SRk 9~42 %5, <25 %
B 3001 ,>25 % B FH 12 01 A7 TE Ml i A2 1) B 5 33
], TRl ¥ He 34 9 41 ; Enneking 73 39 : TTA 3 8 5] . 1IB

W23 4] IIUBA 11 85 P B8 2 B FRFR AL, &3¢
85 B i RAE AR B 12 8 R, BRI R SAT A
TP IG T, B3 2 5@ N A 58 A A &
HAZB MG R, IR b ERAC B 2 & W
At
1.2 miatkh 2 &K A

N AR AR 5 U20S (HTB-96™, £ [F ATCC 2
")), N b 40 &R 293T(CRL-3216™, 3£ [E ATCC
NED . S DDP(Gr & i 2547 FR 24 =] ) , DMEM
High Glucose 3% 77 4 (3£ [H Sigma-Aldrich /A 7)) , V4
HE TR L PRI 258 B A 7)), 5 H 8RR
k7 2 (V9 22 A H ) 256 IR 51 4L 2 7)), TRIzol 77
( 3£ [® Invitrogen /A @ ) , Transcriptor First Strand
cDNA Synthesis Kit(3£[E Roche /A ] ), SYBR Green I
(H A TaKaRa 2 #)), 51 ¥)& e g AR TAEY) T
FRMRSS AR AT 180 #5344 JHIT siRNA 2R Fy
f# J HIT it RIE B (TR 5 BRI A R A WD,
Lipofectamine” RNAIMAX ( 3& [H Thermo Fisher Sci-
entific A ) , Ripa % fift il - BCA ok 1] &1 S Wi g =
(Methylthiazolyldiphenyl-tetrazolium bromide, MTT)
WA C R S RAEWHEARA R A ), Anti-Snail
(SAB1306281, 3 [# Sigma-Aldrich /A ) , Anti-E-cad-
herin (Ab#3195, 35 [E Cell Signaling Tech A &) , Anti-
B-Actin (A2228, 5 [® Sigma-Aldrich 24 &) , £ i %
IgG H&L (HRP) (ab6721D) . % #T i 1gG H&L (HRP)
(ab6728) Protein A Magnetic & [ A 4 ¥k (ab214286) ,
(3 [ Abcam A 7)) , ECL A4 % & 6 JE ¥ (3£ [H Ther-
mo Pierce A #])
1.3 MR A miL s atth

U20S % 293T 41 % H] 10%FBS + DMEM }5 5%
F 4100 U/ml 75 55 % + 100 pg/ml 5555 2 , 1A X

are
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£ 100%- 37 °C5% CO M58 FRi 7% . HLPi4lgnfk
F10.5.1.2.4.8 pg/ml DDP #HATH T, B 5% R &Ik T
755 2 J& DA b, R 20 s 3505 B0 A K RS 7R 3 d
Je BEAT T R i 3, ko HE 2 400 D) R P [ Ak A 1
AR AR K AL BR . i — 2P @ d i B4 Lipofectamine®
RNAIMAX /5 241 HIT siRNA 1855 5 214 54 YL &
HEPTAGM, ENTP0 A 4 S B A0 ; R, 5
HIT i ik #A Je 2% 3ok % L 22 U208 S A3 41
W o B i ek 4l e s 4
1.4 qRT-PCR #: M B 1 /& 4 2 B A0 R J& & 448
HIT.Snail.E-%5 %& & & (E-cadherin)mRNA % ik K-

TRIzol 2 1 #2 41 21 2 41 B8+ 5 RNA, BU 1 pg
RNA 3 5% , 100 5 556 7= 1) c DN A B4R, B B 1 51
)% 0.5 umol/L, 51 ) 5 %1 4 HIT F: 5" -ACAACT-
GAAAAGGTTTCGAGGA-3" , R: 5" - CTGGTTTTC
ATTTGCCACAGG-3’ ;Snail F:5’-GGCCTTCAACT-
GCAAATACT-3" , R: 5" - TTGACATCTGAGTGGG
TCTG-3" ; E-cadherin F: 5’ -AACGCATTGCCACATA-
CAC-3" ,R:5"-AACGCATTGCCACATACAC-3" ; -
actin F: 5 -CTCCATCCTGGCCTCGCTGT-3" ,R:5"-
GCTGTCACCTTCACCGTTCC-3" . R ¥#5 % ¢ Y Bl
SYBR Green I Z 3R FI1A R T 8 & H i 1T LFE, qRT-
qPCR Jz I 72 7 % B : 95 °C 5 min; 95 °C 15 s, 60 °C
30,4 °C 40 MEHF: o WEINEEAL TG
KR AL ACTIH , UL B-actin ]y A S FE K TS AH N 2
1.5 MTT k4] 8 i, DDP ICs{A

M 2x10° 41 5 96 FLAR , BB S N E AL, 1§
S EE J5 5041424816 pg/ml DDP &b HE % 4 4
i1 24 h, MTT X715 10%FBS+DMEM 1557 5£ 1:9 18
A B AR B R B 37 °CHE E 2 h, K K 490
nm &b 6% B (DE , PAREZH 41 0 pg/ml DDP ¥ &
DIEAFARMEA LR, T & AN ICfH . LR EH
3
1.6 Western blotting 5= 34 0 4@ io & & & & K-F

Ripa 22 fife W 2 fe 40 Wi B 5 2 1, BCA il &
K I 5 2 R, B 40 png 25 A HEAT A2 R 120 V Y
10% 58 DA s 1 Jrig 58 Jie HL WK 5 i 260 mA e 2= il R 4T
Y ME(NC D 5 10% BG4 95 = 3 412 h, 121 000
Ptk 4 °Cl BRI 14 h, PBS WEME 3 7k, P = iR
YRR 2 h, PBS Wl 3 ¥k, ECLA M B 11178 &, %17%)
% 10 s, GelDoc XR Biorad %1 8if% & G i 47T K &
I, DL R 5 4 2 36 (K] B-actin (KK B LU ABL AR M
IR RIEE . LIREE 3K,
1.7 RNA % & & & % 9% 5 i< (RNA binding protein
immunoprecipitation, RNA-IP) A 4 ] HIT 5 Snail &

B A E L

WAL 3o B AE K 3 U208 K 293T 4 il , 14 PBS
AT e 41 i, 4 °C 800 g &5 0> 5 min, 200 pl RIP %4
FR IR+ 10% B B 7K EARFESHAL 10 min, BCA
T 7R G AR R E , B 30~40 g B H A Input, X1
mg 2 [ {E N 1gG & Snail 41, 4377 1gG & Snail 412
RN 10 pl S 1k 4 °CTRIE B 2~3 h, In A IgG
Je Snail LA 2 pg, 4 °CHEH 14 h, 30 pl FufZ i 2k 4 °C
P2 2 h,4 °C.2 500x g & 0> 30 s, 7 L3 J5 400 pl
RIP buffer 5 & 4% HE Tk , PBS Wetii ¥k 3 ¥k, TRIzol #2
HUREZS i RNA #E1T qRT-qPCR S26 K6 HIT [y 21k
DA Input £ 48 1 HIT )R E AN 2, 1 5H 1gG & Snail
HEATHIT AN KA E. HRHE 3R,
1.8 “%hitzam

K FH SPSS18.0 B AT Gt i 2% 40 Mt » 1 & ¥ 8k BA
ks T AR TE] AR ) eRE 56, 22 2H ) B RR: FH
IRl & 7 22 59 BT Je SNK-q 1656, AH 5% 14 43 #7 2K A Pear-
son AHFEHEATIGAIE , PA P<0.05 Bk P<0.01 £n 27 H %
HEZ- &

2 # B

2.1 B AE L8R IE 5 48 22 HIT & Snail . E-cadherin
mRNA 9 & 3% K-F & b ik

qRT-qPCR A5l 25 R (B D o, B R 2
HIT 1 Snail mRNA [1] 323 /K~ i 3 5 T 9 55 41 41
(0.043 £ 0.005 vs 0.022 + 0.003, £=3.503, P<0.01) .
(0.219+0.018 vs 0.079+0.011, £=6.280, P<0.01) ; & A
J8 4H 21 BE-cadherin mRNA FH X} ik & & 1K T 55
ZH41(0.223+0.025 vs 0.380+0.050, £=2.798, P<0.01) .
22 B A B4 L HIT % ik K F 5 E-cadherin
mRNA & & K-F 2 7 48X

Pearson A 5¢ 45 I ( & 2) &£ 75 , HIT 5 Snail
mRNA ik 76 i 2 A1 5 (R*=0.152, P>0.05) , 5 E-
cadherin mRNA % ik 2 17 #H 5¢ (R*=-0.437, P<0.01) »
23 WA DDPIC AR ¥ 3 T &

MTT Al 5 2R 7R , #KPT 41 41 s DDP 1Cs {8 i
FEE TR A A TP B 4[(6.38£0.47 vs
2.62+0.18.4.16+0.31.3.85+0.33) pg/ml, ¥J P<0.01, &
3A], T3 A 4K T4 B 4140 il DDP ICs & % = T
XFHEZH (P<0.05) . 1E RIS ZH 41 e DDP 1Cso 2 35 =1 T
725 241 [(3.97+£0.30 vs 2.55+0.16) pg/ml, P<0.05, &
3B].
2.4 & %A %m @ HIT. Snail & E-cadherin mRNA # %
AR B b A

qRT-qPCR %5 (& 4A . B) .7, K70 24H 40 g HIT
mRNA FRIE/K P23 & T XL, T3t A 41 5% B 4140
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it 5 A T 3R BT 4 S5 R 2H (P<0.05 B P<0.01) ; Hi& T
A 4H F2 B 420 0 Snail mRNA £ ik &3 5= T
ot 1 ZH 21 B ; K0 4 48 ) E-cadherin mRNA 14 i 3%

CT AR T A A BN, 1 FKIAH HIT £
B0 E T2 AHEM M, E-cadherin mRNA FiA i 3
T2 H 440 M0 (3 P<0.05 B P<0.01) .

g
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g 0.10 b4 g 04 * R ‘ .
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© . . o s 0.5[ T *
2 0.05} 2 02t 5 < KO
4=] . s 2= . i o na
= Yy = Aas, P00 3] Toatat
~ Y X vy b< 4 7y P X3 = Apant
0 4 0 b—sat ass * = 0 o
Q
Paracancer Ostesarcoma Paracancer Osteosarcoma Paracancer  Ostesarcoma

"P<0.01 vs Paracancer group
1 B REAL KRS AL HIT X Snail\E-cadherin mRNA BRIEKF

Fig. 1 mRNA expressions of HIT and Snail, E-cadherin in osteosarcoma tissues and paracancer tissues

0.8

Relative expression of Snail

0.8

0.6

Relative expression of E-cadherin

2 B FIELEL HIT 5 Snail, E-cadherin mRNA FA7K ERIHEE M ST

Fig. 2 Correlation analysis of mRNA expressions of HIT and Snail, E-cadherin in osteosarcoma tissues
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Fig. 3 Comparison of DDP ICs, in each group of cells

2.5 &40 %\ Snail & E-cadherin & & % ik K- B rb &

Western blotting & il 45 H (& 5) 7R, ik i 4 4
Jil Snail 2 [ Ak 7K 5 3 w0 R T A 4 %
T4 B 4H.(1.322+0.089 vs 0.194+0.026+ 0.515+0.053+

0.348+0.035, P<0.01) ; #EHLH 41 il E-cadherin 1A 2
FAR TR P A K B AN (0.136+0.017 vs
0.846+0.087.0.374+0.038.0.569+0.062, P<0.01) . it
RIKHMM Snail EARB K TFRZESTTAA
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(0.439+0.041 15 0.112+0.025, P<0.01) . i ik 4H4H
fil E-cadherin 5 A & 1A /K V8 Z K T2 A2 (0.050+
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Fig. 4 mRNA expressions of HIT and Snail, E-cadherin in each group of cells
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Fig. 5 Protein expressions of Snail and E-cadherin in each

group of cells

2.6 HIT 5 Snail X A8 &4 H

RNA-IP ¥ I 45 5 (& 6) &7~ , 7£ U20S & 293T
N, G i B4 5 Anti-Snail HUAA R HIT & EH
[ 22 1k 7K1 38 2 v T ) R TG PiAk i 1 2 48 (P<
0.01).

U208 293T
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Relative expression of HIT
N

1]

1eG Snail IeG Snail

P<0.01 vs 1gG group
El6 Snail & 1gG #uiF3f HIT &R RIAKF T EEENFMN
Fig. 6 Effect of Snail and IgG antibody on the down-
regulation of HIT protein expression
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IncRNA J& — 7% 58 K 2 KT 200 nt 1 3E Jw i
RNA, H 1] 5 DNA.RNA K& [ A 454, fE 5%
TG 5% Ja KV R FE R B AL R AE Y. 2 In-
cRNA # K 2 5 & W B K 4 K JE . IncRNA
MALAT! £ & W8 20 23 b ik B, 1 4b i 1%
MALAT] Ji5 4t fi 14 56 F1 452 28 RE 77 5 325 BAIC, (R ) 1
FAAHBAZ PR (PCNA) 3 7 428 B (1 9(MMP-9)
PR A PIBK A1 AKT (3R 14 52 2| B &2 4 17 IncRNA
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HOTAIR [R5 3Rk T8 R AR F , 5 B35 e o
W22 5y O R S B DDA G, @i f HOTAIR Rk
J& AN AR P AR RS B8 0 X MMP-2/MMP-9 4131k
2 F| 0 H%; IncRNA PVT1 I 0] 3@ i f1 i 3 45k s
RNA-195 (miRNA-195) {i& 3F 5 PR I8 41 i J& 3 I 41 i1
PR, A 5 2 M T A 38 5 % 3% #21)s IncRNA MEG3 7£
HRBEALN P RIAE T, HRE S BH KK B
AN R R AR, H MEG3 KR IE [/ N2 g
T 3T G e R 209, IncRNA HIT 2 i £ I8 #.5)
V) BRI AR R B B OB o, 7E IR 2R K A i
RRIED, UTEA TR, HIT 16 2 Pl M i
U2 b ek E R A, A HE LR A AR /)N A i e
(non-small cell lung cancer, NSCLC) , H. 7] i i AN [H]
BARLE MR A0 R R AE A AR R HIT 52 23 A0
KA BCTGF-B) [ 1 4% , fi B HIT 332 Jim 7L A g 40
il NMuMG iT % . 12 28 F1 EMT ¥ 52 31 & 2 0 1] , [
IF, HIT FJ 38 I o 4% 5% s DR 1 B2F 1 33k 17 i 4% AH o¢ 42
LR, {2 34 NSCLC 21 Jfd () 38 51 {H HIT 765 PR
K AR ) 2 RN AN . EMIT S2 b 2 SR 5T A i
SR T B S B 20 B L 5 e 80 4 0 M 3R B R LAk T
A B VA 55 . E-cadherin J2 2 i) 6] % B 2 42 1)
BT AENEMT i EEZ Py Tz —, HEEZ
Foft S S g Hp 2RI TR A L B T A A AR SR R RS I
FALTT BT AITE BZU14 ; Snail 1) AT 1 A %4 5% K1 5 E-
cadherin J3 3T _3iF E-box Juf4- 454, #1iil] E-cadherin
()% 315, R FE & EMT KRR £ 2 —. EMT[H
FE 2 H PR A AL T HEPT B DG B R 36 . 28 AR A1)
7EHF 78 o0 R B, IncRNA H19 738 i i 3 & A
(Vimentin) } N-cadherin 21 , {2 17F 5 A% 41 itd DDP
M 2. A 870D, S B AH 9% & (1 2 (s-phase
kinase-associated protein 2, Skp2) [A] ¥ 7 {i¢ i3t & (A &
Y EMT R A, /i 5 40 g B O PA i 25 1R i A2 o
T HIT AR JFE A AHIE FOAE I R 42 S Ak ok
KR GE T HIT 5 & A3 44 il EMT J2 DDP #X 5t /)
KR

AHIEFAE 42 B IR 2L 43 K g 55 L 4 R R T
HIT f 3R, KB H AR HIT RiE B 3% L,
PN HIT A B2 58 W I R AE R, [RS8 AR 41
2t EMT AR &4 Snail A1 w1, 5 HIT RIA T W&
A4, 1M B-cadherin 318 N , 3 5 HIT £ 1A 71 AH
Ko RYITHIT £I& 5 & PR EMT 2k & A7 7£ 7 72 5%
2L BN . 3T EMT 5 8 40 i
IT PRI VIR &, AW T E /R A 3 T DDP 3k
PO AR 40 i 2 5 % B DDP R HT 40 i HIT %34
i, HERE Snail mRNA & 8 A # ik 19 i & E-
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