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Abstract

Objective: To investigate the expression and action of LncRNA SNHG1S in thyroid cancer cells.

Methods: The LncRNA SNHGIS expressions in human undifferentiated thyroid carcinoma FRO cells, thyroid
squamous cell carcinoma SWS79 cells and human thyroid ductal carcinoma TT cells as well as normal thyroid HT-
ori3 cells were determined by qRT-PCR. In FRO cells after transfection with SNHG1S siRNA or negative control
siRNA sequences, the cell proliferation was tested by CCK8 assay and colony-forming assay, the cell apoptosis was
measured by flow cytometry, and the expression levels of apoptosis-related protein were analyzed by Western blot,
respectively.

Results: The expression levels of LncRNA SNHG1S5 in FRO, SW579 and TT cells were all significantly higher
than that in HT-ori3 cells, with the highest level in PRO cells (all P<0.05). In FRO cells transfected with SNHG15

siRNA compared with those transfected with negative control sequences, the proliferative and colony-forming
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abilities were significantly decreased, apoptosis rate was significantly increased, and the protein expressions

of caspase-3 and Bax were up-regulated, while Bcl-2 protein expression was down-regulated significantly (all

P<0.05).

Conclusion: LncRNA SNHG1S expression is increased in thyroid cancer cells, and moreover, the poorer the

differentiation of the cells, the higher is the expression of LncRNA SNHG1S. LncRNA SNHG1S silencing can

inhibit proliferation and promote apoptosis of thyroid cancer cells.
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KEEIE A RNA (long non-coding RNA,
IncRNA ) 2&— KK EH200M %8R 19 & <F F Ji i
RNAY, H iz 2 541800k diMiim . kK
FH 45 F25. LneRNA SNHG15FEH & A7 T7p13 4L
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SNHG 157 A 43 £k B R 98 vh Br 2 i) 4 i oK
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1.1 SEgwht

R Ak HIR IR A0 M FRO . A H R R 8% 9
HMMISWS79 . A HUIR IR S48 908 40 i TT S GE & IR
B AT T -ori 33 W) P G Ko B 2 e S0 3 0
RPMI-1640%5 33 . Ja4 1L iE 240 H 25 E Hyclone
AHl; Western blot il —4i g {4 £ [FBD Al ;
HRPHRIC A —H0 0 [ R DU - 8 A Y R A R
Al ; TRIzolIA I F 35 EInvitrogen/A &l ; SNHG15
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siRNAFIXS FsiRNAJF 91 1 5 B A )RR B ko
1.2 XWHZE

1.21 @K, #2540 MRAYRH
RPMI-1640 15 7% 3 ( @ 10% I 4 mwig ) , 7
37 C. 5% CO, 5 F ik AT 85 95, Fr 4 MK = %)
B 5, FRO 40 0 L 3 x 10° 4> 40 i / £L # Fh A
6 fL#R I 75 37 COR MR, ¥ FRO 4 Ml & 73 h
PiZH, B SNHG1S JE K T Bk 4l K xf B2, R H
Lipofetamine 2000 43 7l % %% SNHG15 iy siRNA
K B3P X B siRNA JF 51, % L 1 siRNA ¥k B2
300 nmol/ fL; #YtJ5 24 h 7 CCK8 5£4, 48 h )5
(NS 0 R o b= w110 NS

1.2.2 RNA #RA qRT-PCR & RNA 2B
7 TR1zol M AL R 2 HL, T AY NanoDrop1000
Y6 EE T ( 38 [E Thermo Scientific 24 F ) | &
RNA ¥ . qRT-PCR ffi J§ SYBR il K} EX Taq'™
(Takara 22 A, Ki%E, #E) , 7€ 7900HT % Jt
Eim PCR &4t ( £[H Applied Biosystems ) 717,
AT L B E A BT B PR AR ((Cu) AT R s A .
SIMFES . SNHG15 IEM 5% . 5'-ACT GTC
ACA GCA ACT CCT TT-3' JZ [n] 5] 4 5'-ACT GCT
TGA ACA TGA GAC T-3', ffiJf] 27**“ JyikiE i,
PLGAPDHfE AN Z, 1158 SNHG 15 FHHXT R A i .
1.2.3 @ia3g s i KM CCK8 ElE, %k
e IR HE AT, OB AR X U0 B 41 R FRO,
ARG, 20 B0K SNHG 15 5 [R50 BR 20 K ) B
4% 2 x 107 A/ FL 40 o B 12 Fh 21 96 LA, AL
KRR BL100 pL, FE4r3IE5% 24 W), AL
A 10 uL CCK8 ¥, 4k2i8i3% 1 h )5, 7F 450 nm
PN, HIEE bR A 2 25 FLROGME , SEmE R 3k,
BOFEE, DARTRERE AL bR, IR OGAE R D\ A A5 25 1l
HrE M4
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Tk e 240 T L R R A B R, IR 4% 300 A4S/ AL
PR E 6 fLA, WML SR 10~14 d, M BLRR AT
UL B 20 B AR T B 2 1k 3R SR, PBS W VR 3 3T,
FHRE[E E 15 min, PBSIHVE 3 #J5. MMA 0.1% %5
PSRV IR L 65 30 min, ZE KGR 18 bk S B
T, PLRT 50 40— B il gk, s P
R = TP R/ P A A, SCRE R 3 Ik,
B ME .
1.25 A X @mie K HSNHGIS 5 K LB 4 K&
Xof P2 20 3 b s A R TR, R R A R R
5x10° 4 /mL, B 1 mLZ0/l, 4 °C. 1000 r/min
B0 10 min, FF BV, A 1 mL ¥ PBS, il
=P, 4° C. 1000 r/min .0 10 min, 3 FJ,
B 40 i B R T 200 pl &5 & 2 wh i, fin A 10 pL
Annexin V-FITC #1 5 uL PI, ®RIES), #OLERE
K15 min, 1 h P _E MR . 5256 85
3, BCEHME, HREMET R,
1.2.6 Western blot T A 24 i & $2 BP9 40 40 i
MEN, AL 30 ng BEM LR, W45 80V
HL, Yk 40 min, ZF 85 B 100 V HL Pk 2 ho H AL Bk
BB, 5% Wi BE W5 k3 B 12 he T A caspase-3.
Bax-2. Bel-2. GAPDH —#i (1:200) , —Hifdif
1:1 000, & 2 h, A ECL &, 5E 1% R g ok,
JH Quantity One 1-D 3 #7544 % 2 B Bk 254
AT, HisE AN RLE = BHEA N
SEAE /GAPDH I 5E {1 .
1.3 GitFabE

K H Graphpad 6.048 i1 1E Bl 84, &%k
FEE  brifE 2 (xxs) Ron, WALBECR ke
5, P<0.05HZESFAHGIE XL,

2.1 LncRNA SNHG15 7 KX IR & 4 B & FRO

FE&RIE

qRT-PCR% 75, LncRNA SNHGI157E
FOR R4 AR FRO . SWS579RITTH () 3 ik
HYU RS TIEFHRBRMEBEHEAT-0ri3, 54
MR (4.97+0.44) vs. (1.00+0.00) .
(3.85+0.12) vs. (1.00+0.00)
(3.71+0.22) vs. (1.00+0.00) , ZFHHGIT
HE N (HP<0.01) (K1)
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1 gRT-PCR # il LncRNA SNHG15 & i%x 1) P<001
Figure 1 LncRNA SNHGI1S expressions detected by qRT-PCR
1) P<0.01

2.2 LncRNA SNHG15 T 2] il BRIk B 78 4 Bl 32

FRO 154

RT-PCR&R/n, HHETHKAKSNHGLS
mRNA ik i B BAK T X 41 (0.22+0.02) ws.
(1.00£0.00) , P<0.001]; CCKB8&: M4
RIS, U J50. 12, 24, 48, 72 hlF,
SNHGI5HFEPLERA 5 X BAMOD 450 nmifH
Ay 1(0.33+£0.03) vs. (0.35+£0.04) ,
P>0.05]. [ (0.43+0.04) vs. ( 0.68+0.07) ,
P<0.05], [ (0.72+0.06) wvs. (1.52+0.18) ,
P<0.05], [ (1.23+0.11) ws. (2.13+0.19) ,
P<0.01]. [ (1.92+0.15) wvs. (3.78+0.32) ,
P<0.01]; FEREIE LI /R, SNHG 153 KT BR 4 19
T B P R I A T X R AL (20.42 £ 1.76) % vs.
(43.72+4.13) %, P<0.01] (K2) .
2.3 LncRNA SNHG15 mEiF S HREEMME R

FRO AT

AR R ISR R, SNHG 15K
DUERAL A TR B g 5 T X RE] (38.2+4.7) % vs.
(3.1+0.6) %, P<0.01] (®3) .
2.4 BATHXERMNKIE

Western blotZ5 R W78, SNHG 1535 KL
R 1Y G AR caspase-3 8 (4K F W1 T U R
[ (4.4£0.3) vs. (1.0+£0.0) , P<0.01) ,
BaxFBHEHEXREWE & XY (3.6+0.0) vs.
(1.0+£0.0) , P<0.05], Bel-27K 43510 BAK
TR (0.4+£0.0 )wvs. (1.0+£0.0) , P<0.05]
(K4) .
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—0— XfIR4]
—— SNHG15 JEH T2

2 LncRNA SNHG15 B ##ixt FRO ZHBAISSNE  A: LocRNA SNHGIS HIXf ik B: HINL; €SB AR
1) P<0.001; 2) P<0.05; 3) P<0.01
Figure 2  Effects of LncRNA SNHGI1S silencing on FRO cells A: LncRNA SNHGIS relative expression levels; B: Proliferation curves;
C: Colony formation rates 1) P<0.001; 2) P<0.05; 3) P<0.01

B3 MEATERN A diEETEEE B TR 1) P<0.01

Figure3 Apoptosisassay  A: Representative images and flow cytometry results; B: Comparison of apoptosis rates 1) P<0.01

4
FHIRAL gNHG1S SRR

B4 Western blot A TH#HXER 1) P<0.0l; 2) P<0.05
Figure4 Western blot analysis for apoptosis-related proteins 1) P<0.01;2) P<0.0S

3 it it SNA L VFEAFRMN20%" . AR 2NN, i
Jei 1 R AR 0 B B — R B I Oy I T R
FHCOR OB i 2 8 DL A o8 o 0 AR R MR, R AL AR A . miRNA . LneRNA K i i

T LR MR 108 Y6 40 R 8 0 90 5 A L, AR e o 2R 7T A
RUA] o3 S L SR AR R . B IR L BE AT R R A LncRNAJE U AF K g DF 58 i #4 t, HKEEYY
IS RO IE A AR IRE T 51.7%, B 200088, MAESISE I ARNA, Honl a8 4y
CRIET R e i HUR B, FIEAERT AL MM miRNAT 2 5 R 40658 . 1. Mg
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TE 1 A5 ik i A 2 s R 0T P Tuol AR R K B
EHIIRNA UCAVTEZL I b BRIk, 24 o Ak
R, UCA1A]IE i T P8 miR- 143845 70 17 0 40 g 3%
BRI TS o FEME T, IncRNAS GASS 784 4L
RIS, JF B 5 M o A KNG, i 3Rk
GAS55| & I s K AT T A W T, MimifRGASS
FIRATAE S AR, OB PS3 . E2F1{E 508
P A T 2. IneRNA PVTI1EE T &
AR RBmE TRBAHE, PVTIE KRB SAFP
Ko B R FAME, PVT U E &N — a7 g
B2 LneRNA SNHG 1576 T 41 40 b 3k i
BEE TS, SNHGISHRIL SHL N .
TNMA . M RLAHE, SNHG15mE £IL5HF
TR F UG 2256, HSNHG15 25 0 i HUS 1)
— sz fER E Y. fEE R, SNHG1Sm &S
T HEA L, SNHG15m KL 5 MR E i
TNMZ i Rk B 25 7 A ¢, JF HSNHG 1525
i) 5 9 100U A9 kS S B IR, ZEARZRRN AT
fIRSNHG 155 1k v] 300 ] W 96 40 ff 14 5 A 42 22, i
ST, MFEYSNHGISE BHmMMmE, FiHHE
ik, Al MM P2 FIMM PO 35 35 £ 2 5 9 20
g AR 21

ARG E LRI, KB LncRNA SNHG15
7 R B i 40 M AR 0 R 8 o R R T IR BR EE
M ZHT-ori3, ¥FROZMI S ASNHG 153K
DUER2H Je Xt B, 3 % J SNHG 15/ siRNA K&
FAVEXT BB siRNAFS, KISNHG 155K LBk 4
OD 450 nmf{H7E12, 24, 48, 72 hig F /N T X} IR
4 TSR R, SNHG 155 KT B4 1 e
BT R i R T BB 4], $R/RSNHG 15K A UL
BROT 40 ] R AR AN IR . X 5 Chen %' E H
T A A R B AN T R Ay A dE
BB IE S 2 WSS . DN ABE B fl ik . B 5K 4 58 W
B . RN DN A SRS K i = Al A oy B o
. AHERENEAnnexin V/PIE A, HiE
Annexin Ve bR 10 0 AR P9 00 B B AE Bk 22 22 02 A6 T
PHT- 200, 8 P o XAy SRFE A T~ 0 ASAF 5
Annexin V/PIEARTTRAHMMA K, SNHC15HEH
DU TR W3 XTI (38.2+4.7) % vs.
(3.1£0.6) %], #E/RSNHG15 3T 2R Al 5 S 04
T2, X5 B as R AR,

g0 M T R AR AR R, ANE MR R
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1., Fas/CD95, DR3IFITRAIL-R1ZET:Z 1A A
T, YEARMZIKRGE S, MG caspase-3 .
caspase—SiﬁTar?EJt[zm; WY E R, BDZ kiR
e, &MU T S SR R A A I 1 ek AR
PE—25 % caspase-3 | caspase-8. caspase-9, %
it Z % (ADP-#HE ) KA, (IDNABEZIE,
WAL IR N YIRS, JEBDNAZLSR A 180~200 bpk
NI R B, TR R A M AR AR T . A AR T
B, EEAS, HARALEEFES, REIH
S0 B E TSP BCL-2 5 A 2R AR A g
WA R EJEEMEN, HAFEBCL-2T
FEWEMBAXW K, BCL-2W R EUEBCL-2,
BCL-xL. A1%4 2 BHEHTAEH; BAXWER
R T MERN, EEMAIEBAKMBAXPY, A
W 5 E— 25 47 28 11 B0 30 A6 0 08 T AH G Ay F R B,
SNHG 153 H UL ER 41 19 24 fif B caspase-3 8 1K P
W EE TR, SNHG155: K UL 40 Bax /4 15
KR E R TXRA; SNHG15 JEE TR A Bel-2
EARBEDEM XA, SNHG1S 3 HUTER
i]*}-@ﬁiﬁ/ﬂﬁﬂﬁ%gcaspaseS&BaxﬁELiﬁ],
Bel-2ZE 1 F MR EA XK.

MR, KRR WA —-LEAE, LncRNA
SNHG 15 X FH R Ji g 200 it 2 100 o) 3 3 . AR dE 9 1
(IFEH], FFScaspase-3 M Bax®E 1 F¥, Bel-27E
PR R A OC, H 2 I EAR R H A9 (5 5 38 B AL
il H A AN G, Esh i Eayss Rl (5
it — 25T .

g5 b, ARWEEE U R J 40 MR Rk R
LncRNA SNHG 155 P8R AT 4170 il bR it s 41 Jifd 344
BE . BT, E*ﬂ%‘]ﬁfﬁﬁgcaspaseS&BaxﬁE
O, Bel-2ZE 1 FIRHFREAC, BOME T HUAR IS
RAR AL B BRAR T AR O IR YT R AR

S & 0k

[1] Davies L, Welch HG. Current thyroid cancer trends in the United
States[J]. JAMA Otolaryngol Head Neck Surg, 2014, 140(4):317-
322.

[2] Torre LA, Bray F, Siegel RL, et al. Global cancer statistics, 2012[J].
CA Cancer J Clin, 2015, 65(2):87-108.

[3] Nikiforova MN, Tseng GC, Steward D, et al. MicroRNA expression

profiling of thyroid tumors: biological significance and diagnostic

http://pw.amegroups.com



511

Il B4, %. LncRNA SNHGI15 72 Bk Af98 40 i P iy ek KR A

1595

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12

—

[14]

[15

=

utility[J]. J Clin Endocr Metab, 2008, 93(5):1600-1608.

Mercer TR, Dinger ME, Mattick JS. Long non-coding RNAs:
insights into functions[J]. Nat Rev Genet, 2009, 10(3):155-159.
Gibb EA, Brown CJ, Lam WL. The functional role of long non-
coding RNA in human carcinomas[J]. Mol Cancer, 2011, 10: 38.
doi:10.1186/1476-4598-10-38

Chen S, Yin J, Lin B, et al. Upregulated expression of long
noncoding RNA SNHG15 promotes cell proliferation and invasion
through regulates MMP2/MMP9 in patients with GC[J]. Tumor
Biol, 2016, 37:6801. doi:10.1007/s13277-015-4404-0

Zhang JH, Wei HW, Yang HG. Long noncoding RNA SNHGIS5, a
potential prognostic biomarker for hepatocellular carcinoma[J]. Eur
Rev Med Pharmacol Sci, 2016, 20(9):1720-1724.

Vriens MR, Suh I, Moses W, et al. Clinical features and genetic
predisposition to hereditary nonmedullary thyroid cancer[J].
Thyroid, 2009, 19(12): 1343-1349.

Smallridge RC, Copland JA. Anaplastic thyroid carcinoma:
Pathogenesis and emerging therapies[J]. Clin Oncol, 2010,
22(6):486-497.

JEIBEE%, 2509 H . microRNA let-7a % R84 40 AL 08 T R 1 5%
R[], P R MR AR, 2013, 22(8):988-993.

Zhou LL, Li ZR. Effect of let-7a microRNA on apoptosis and cell
cycle of cholangiocarcinoma cells[J]. Chinese Journal of General
Surgery, 2013, 22(8):988-993.

U, ZEE A, SR, A5, DHA XF A A0 58 5 9 T
S R ML AFFE[T]. th R E A MR, 2013, 22(1):43-48.
Sun SN, Li JS, Jia WD, et al. Effects of DHA on cell proliferation
and apoptosis of human hepatocellular carcinoma cells[J]. Chinese
Journal of General Surgery, 2013, 22(1):43-48.

Gupta RA, Shah N, Wang KC, et al. Long non-coding RNA
HOTAIR reprograms chromatin state to promote cancer
metastasis[J]. Nature, 2010, 464:1071-1076.doi:10.1038/
nature08975

Kotake Y, Nakagawa T, Kitagawa K, et al. Long non-coding RNA
ANRIL is required for the PRC2 recruitment to and silencing
of pI5(INK4B) tumor suppressor gene[J]. Oncogene, 2011,
30(16):1956-1962.

Fan Y, Shen B, Tan M, et al. TGF-betainduced upregulation of
malat]l promotes bladder cancer metastasis by associating with
suz12[J]. Clin Cancer Res, 2014, 20(6):1531-1541.

Prensner JR, Chen W, Iyer MK, et al. PCAT-1, a long noncoding

RNA, regulates BRCA2 and controls homologous recombination in

© MR IT F EHFFNHFEIH

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

cancer[J]. Cancer Res, 2014, 74(6):1651-1660.

Tuo YL, Li Xm, Luo J. Long noncoding RNA UCA1 modulates
breast cancer cell growth and apoptosis through decreasing tumor
suppressive miR-143[J]. Eur Rev Med Pharmacol Sci, 2015,
19(18):3403-3411.

Shi X, Sun M, Liu H, et al. A critical role for the long non-coding
RNA GASS in proliferation and apoptosis in non-small-cell lung
cancer[J]. Mol Carcinog, 2015, 54(Suppl 1):E1-12.

Ding C, Yang Z, Lv Z, et al. Long noncoding RNA PVTI is
associated with tumor progression and predicts recurrence in
hepatocellular carcinoma patients[J]. Oncol Lett, 2015, 9(2):955-
963.

PRI, BLESES, MR, A5 ANBE K RPN RO T LR AT
JE[I]. SEAHE B R4 A, 2014, 11(2):170-174.

Zhong M, Wei LL, Yang XF, et al. Research progress in intrinsic
and extrinsic mechanism of cell apoptosis[J]. Practical Journal of
Clinical Medicine, 2014, 11(2):170-174.

Wang L, Yang JK, Kabaleeswaran V, et al. The Fas-FADD death
domain complex structure reveals the basis of DISC assembly and
disease mutations[J]. Nat Struct Mol Biol, 2010, 17(11):1324-1329.
Tait S WG, Green DR. Mitochondrial regulation of cell death[J].
Cold Spring Harb Perspect Biol, 2013, 5(9):pii: a008706. doi:
10.1101/cshperspect.a008706.

Mcllwain DR, Berger T, Mak TW. Caspase functions in cell death
and disease[J]. Cold Spring Harb Perspect Biol, 2013, 5(4):a008656.
doi: 10.1101/cshperspect.a008656..

Raghav PK, Verma YK, Gangenahalli GU. Molecular dynamics
simulations of the Bcl-2 protein to predict the structure of its
unordered flexible loop domain[J]. J Mol Model, 2012, 18(5):1885-
1906.

Czabotar PE, Westphal D, Dewson G, et al. Bax crystal
structures reveal how BH3 domains activate Bax and nucleate its

oligomerization to induce apoptosis[J]. Cell, 2013, 152(3):519-531.

(A %pit £0F)

ARSI AR B EE, iR, E/NE, 4F LncRNA SNHG15
A VR MR 4 i v B 35k R AR HID]. b Rl AhRLR A, 2016,
25(11):1590-1595. doi:10.3978/j.issn.1005-6947.2016.11.012

Cite this article as: Shuai YF, Zhan DQ, Wang XJ, et al. Expression and
action of LncRNA SNHG15 in thyroid cancer cells[J]. Chin J Gen
Surg, 2016, 25(11):1590-1595. doi:10.3978/j.issn.1005-6947.2016.11.012

http://pw.amegroups.com



