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[ FE] & 6450 IncRNA SNHG14 i HUIR IR 95 SW579 438 A W02 47 N B R i Je B0 P . & o < Ui gl 2017 4F
10 A %2018 4 12 A Hiff 4 A REEEBEICIA ¥ 20 151 FIR B 554 10988 41 43 S8 55 4H 4R A, B qPCR A FH DR R g 2H SV ) o7 e
3 20 SNHG14 5 miR-433-3p (1) 34 ; AR 48 7% G W 1) A 7], 44 SW579 48 il 73 2 si-NC H (7% 44 si-NC) \si-SNHG14 20 (FF 4
si-SNHG14) .miR-NC 41 (¥4 4% miR-NC ) . miR-433-3p mimic ZH ( # %% miR-433-3p mimic) - si-SNHG 14+anti-miR-NC £H ( 3£ &% 3¢
si-SNHG14 5 anti-miR-NC) il si-SNHG 14+anti-miR-433-3p 2 (3L 5% 4% si-SNHG 14 5 anti-miR-433-3p) . MTT % .FCM. Transwell
SEAG Ay SR WA e S5 SWST9 £ A ) 1 B BE - £ BB ) L A P T T RS S AR 2R RE T 0 e s R R o 2R AR A B R S A
T SNHG 14 /2 75 7] 45 4 miR-433-3p, qPCR %46 Il SNHG 14 5 miR-433-3p Z A AR BT R . 45 & : SNHG 14 78 HUIR IR 4
AP ) Rk T 55 A 2R (P<0.05) , T miR-433-3p BFRIA/KCTHIR THES4HZA(P<0.05) . i SNHG14 [ 41k Bl %1% miR-433-3p
AT A SW579 4t i G5 e 7 FEAK (P<0.05)  1& # 5 1= 2% 48 i 509k 2> (357 P<0.05) « 41 i 4 T2 % F+ 5 (P<0.05) « G1 JH4H i LL 41
T (P<0.05) H. S JAZH A LA B A1 (P<0.05) o AU it 36 A 75 2 (K] 51258 10E B SNHG 14 7] 255 miR-433-3p, ] SNHG 14 [ %1%
AT R SW579 41 il HH miR-433-3p /KT (35 P<0.05) . [A] B 1l miR-433-3p F1 SNHG 14 [ 214 AT 343 10 ¥ J5 3 % SW579 41 L 19
B T TR RVZ 2B VE T (34 P<0.05) . 48 & : HUIR IR 41219 IncRNA SNHG 14 5 5 %14 \miR-433-3p K%K IA , IncRNA
SNHG 14 A] i ik #8 [7) 25 & miR-433-3p i 33 FFUIR i SW579 I (1) 8658 JE A % 2% 1 0 ) 40 B 1
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IncRNA SNHG14 regulates the malignant biological behaviors of thyroid cancer
SWS579 cells by targeting miR-433-3p

MA Wenbiao, SHI Bo, XIA Lei, YAO Ru, SANG Zijiang, MA Xin (Department of Breast and Thyroid, Qinghai Provincial People's
Hospital, Xining 810001, Qinghai, China)

[Abstract] Objective: To explore the effect of IncRNA SNHG14 on the malignant biological behaviors of thyroid cancer SW579 cells and
its mechanism. Methods: The cancer tissue and paracancerous tissue samples of 20 patients with thyroid cancer admitted to Qinghai Provincial
People's Hospital from October 2017 to December 2018 were collected. The expression of SNHG14 and miR-433-3p in thyroid carcinoma
tissues and corresponding paracancerous tissues was determined by qPCR. Depending on the transfectant, SW579 cells were divided into
the si-NC group (transfected with si-NC), si-SNHG14 group (transfected with si-SNHG14), miR-NC group (transfected with miR-NC),
and miR-433-3p mimic group (transfected with miR-433-3p mimic), si-SNHG14+anti-miR-NC group (co-transfected with si-SNHG14
and anti-miR-NC), and si-SNHG14+anti-miR-433-3p group (co-transfected with si-SNHG14 and anti-miR-433-3p). MTT method, FCM,
and Transwell test were used to detect the changes in proliferation, cell cycle, apoptosis rate, migration, and invasion ability of SW579 cells
after transfection, respectively. The dual-luciferase reporter gene assay was employed to analyze whether SNHG14 could bind to miR-433-
3p, and the regulation relationship between SNHG14 and miR-433-3p was detected by qPCR. Results: Compared with the paracancerous
tissues, the expression of SNHG14 in thyroid carcinoma tissues was significantly increased while the expression level of miR-433-3p was
obviously decreased (all P<0.05). SNHG14 inhibition or miR-433-3p overexpression could reduce cell proliferation, the number of migrated
and invaded cells (P<0.05), increase the rate of apoptosis (P<0.05) and the proportion of cells in the G1 phase (P<0.05), and decrease the
proportion of cells in the S phase (P<0.05). Dual-luciferase reporter gene assay demonstrated that SNHG14 could bind to miR-433-3p, and
inhibition of SNHG14 expression could promote the expression of miR-433-3p in SW579 cells (all P<0.05). Simultaneous inhibition of miR-
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433-3p expression partialy reversed the inhibitory effect of SNHG14 downregulation on cell proliferation, apoptosis, migration, and invasion
of SW579 cells (all P<0.05). Conclusion: IncRNA SNHG14 is highly expressed while miR-433-3p is lowly expressed in thyroid cancer

tissues. IncRNA SNHG14 can promote the proliferation, migration and invasion and inhibit apoptosis of thyroid cancer SW579 cells by

targeted binding to miR-433-3p.
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PRALE M AN 28 . AR USRI B StarBase £ FE itk
AT T 2 B miR-433-3p ] e J& SNHG 14 (1) #1L5E [A] .
T 7273 B, miR-433 7 HHR e 40 i b AR, i
F 15 miR-433 v #ii) R B g P 3G 4 . A 9 32
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1.1 B8R ARG 2 %2 6915 R T A

W EE 2017 45 10 H £ 2018 4F 12 A HilF4 N IE
B Scia B 20 {51 DR i e 28 55 1) i 2H 4R S 0 55 AH 2R
A AR FIE S R e . R S 1041 L 2otk
10 ], 4F % 9 50~70 % , AT ELAE 6 N 61.33 % o iR
HZE>1 cm# 841.<1 cm & 124 ; TNM 43 #4 T #1.
1T 39 g 3 35 13 490, T30 L IV 01 b 2 3L 7 4015 e AE bk R
SRS 1401, R R AR IR EL 45 5 #3681 5 R AN 4L
REANE 1S G 2 A 50 A IRID I G54 4 41,
KRRV 164, FrA BFHEZMERE,
AT R ORI FIEE N R EAC T ZE 2 itk
(#3E5 4 No. 2022-81)
1.2 SR3A @ 5K

FH PR TR e 4411 il SW579 ) ) 55 [ ATCC 41 i /2
SNHG14 /N T #. RNA (si-SNHG14) (5'-UCGUAC
UAUCUAGCUACU-3") 2 H5xf I8 o & SCBA 1 7 41
(si-NC) . miR-433-3p & #L ¥ (mimic) (5'-CGU
ACUAGUCAGUCGUA-3") S 1 14 % HE (miR-NC)
miR-433-3p FER P SEAL H AN 77 (anti-miR-433-3p)
(5'-GAUCGAUCGCCGAUCGCCCAUUUUU-3") K
F A % BB Canti-miR-NC) ¥ 0 [ ) 9N 856 18 22 2 A

Al , AR B SYBR Green il A &5 H KiEE
W) TAE A, MTT 7 TR Il 50 &3 8 3 25
Sigma /A 7 , %3 A\ E-cadherin 1A H 26 H CST 2
H), %Pt A caspase-3 HiI {4 (Pro-caspase-3) « Pt 5 fift 114
caspase-3 (cleaved caspase 3, C-caspase-3) . P
Ki67 J $1t N-cadherin /£ 354 B 2£ [E Santa Cruz 2y
A], HRP FRic i 2E 5t S = By B s AR ) TR
HIRAH .
1.3 R mips g

B AEKEZ170% 5K SWST79 41HU7E Opti-MEM
PRI Ky 77 3 15 7% , R H Lipofectamine™2000 {7
BEATEE gL oSG 4 K 6 41+ si-NC 4 (B4 44 si-NC)
si-SNHG 14 4 (4% 4% si-SNHG14) . miR-NC 21 ( §% 3
miR-NC) . miR-433-3pmimic 41 ( % %* miR-433-3p
mimic) « si-SNHG14+anti-miR-NC 4 (si- SNHG14 5
anti-miR-NC 3t #% 44 ) | si-SNHG 14+anti-miR-433-3p
4 (si- SNHG14 5 anti-miR-433-3p $L 45 4y ) . # e
J& 5 K qPCRIZEAST % 4 J= 25 2 20 i b SNHG 14 A1
miR-433-3p [ ALK DL e i e i s ok 5ot Rk
R
1.4 qPCR A& M) % R AR % 20 22 4= 21 & # SNHG14.
miR-433-3p 4 & ik K P

K H TRIzol ¥ 73 73l £ B H IR Ji e 2H 213 55 41
2R 6 41 5% JL f5 SW579 41 i 1) 5 RNA , 2 I s i 5%
7% - SYBR Green iR\ 71 &1 1 B i #4E , A il cDNA
J& B il QPCR S NAA 2 5 L cDNA AR 4T gPCR.
PCR Z:#{ : 742 P£ 95 °C 5 min; 95 °C 15 5,58 °C 30 s+
72 °C 30 s, £ 40 MEIR ; 72 °CL ZEAH 10 min. R
2y i 5 SNHG 14 miR-433-3p (1) F X % 15 & .
SNHG14 (1) IE [7] 5] %1 °4 5'-GCAACCAGAGCGTGA
AGAA-3', ) 1] 5] #) A 5-ACCCGAGCAATGCCA
GTA-3'; GAPDH 1 IE [4] 5] #) ¥ 5-GGAGCGAGA
TCCCTCCAAAAT-3', Jx ] 5| ¥ A 5-GGCTGT
TGTCATACTTCTCATGG-3'; miR-433-3p 1 1E ] 5]
YN 5-AACGAGCTTGTGGCCGACG-3', /< 1] 5] ¥
N 5'-TGCGGCGTTTTGAACGACTGC-3'; U6 K 1E [
51 ¥~ 5'-GTCGTCGAAACTGCTGGG-3', [ 5] 5| ¥
N 5-TGACGCTGCGTTGGCAAGTC-3's
1.5 MTT B AW 4% 4 5 & 40 SWS79 4m i 69 34 54 6% /)

11 96 FLAR H 43 il 2 Fh 6 2H SW579 4 Al (3x10° 4/
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L, HHEBREINESL, THY24.48. 72 h 5NN
20 uL MTT ¥ (5 mg/mL) , =i FiE 4 hJ5, I
150 uL DMSO &% % 10 min, i b5 1R I % 25 B (D)
18, LA DB ARG 20 B 15 5 R
1.6 R X@mie RN 4 35 & 8 SW5T9 20 it 69 4m
fieL J&) 2A Fe OB T L

Y1 B BRSO - B 6 41 %% e a6 B K
SW579 2 i (1x10°~/mL) , & 200 uL N 500 pL i
A PBS, I 70% .1 3.5 mL, 0 J5 # _EiEW, 1A
4 9 YT UE N RNase A 50 pL, 37 °C7K ¥ 30 min,
JHN PI 442 450 pl, 4 °CAL#E 30 min, b F 9t 2040 i
ASCHSE I 25 ZEL 240 PR R A o 4 R T A < 2 i I © 2H
G i 5 B0 K 1 SWST79 i, 7F 500 L &5 5 22 vl
Hh R, 44 HR A TR I 7R B U B P AR DU A
AR 25 L 4R B R T R
1.7 Transwell 5% 3 45 M 4% 4% & & 40 SW579 4m e &9
EA AR RS

285 5m h, iU 40 pL FilvA 35 2 M RE J BN T
F N (metrigeD P4l - % 5 CE S h, fF 0 5 TF 4R 58
5o EFEILIG M TIET N TR, 200 pnl XF 24
KL YL J5 % 2HL ) SW579 4R A (5% 10*>/mL) i &
Transwell %, HL 600 uL & 10% Jif 4 Ifi 3 1 5% 77 i)
BNZE Transwell N %, TR IR N B 7224 h, B R 5
JELAH RS, F 22 58 FR I (] 7 18 22 BT A2 48 7 10 min,
1% 45 & 48 L G 17, 10 min, & 50085 (200 1) T W %%
FrHE, DUBEHLIE ) S /N PLET o g i )~ 3418 R
(E& BB 220 R
1.8 M3k FBGIRS A H 5 52504 SNHG14 5 miR-
433-3p IA] & Fe ) 45 A

K H StarBase ¥ ¥ M & ¥ SNHG14 5
miR-433-3p 17 FI [AIAETE S5 G 0 f o KA 2485 717 BT A
7 SNHG 14 3 [K] ) 2 /& SNHG 14-W'T A1 465 45 58 48 74
SNHG 14 #£ [A (1) 34 SNHG14-MUT.  BUG 34 K3
SW579 4 Y , 42 G Ab B (W) AS [F] 43 2 4 4H - SNHG 14-
WT+miR-NC 3t # 4t 4] | SNHG14-WT+miR-433-3p
mimic 3£ % 4 41 . SNHG14-MUT+miR-NC 3£ 4% 4L 41
A1 SNHG14-MUT+miR-433-3p mimic 3L #% Je 4] . #%
L 24 h 5 W HE SW579 4 M, A %5 AL 40 A o e e 3R
g ST dt—P8IE SNHG14 5 miR-433-3p
Z T B L OGS0 K SWS79 4 i, 147
b B () AN 7] 43 4 2H - pcDNA3.1 41 . pcDNA3.1-
SNHG14 41 . si-NC 41 . si-SNHG 14 41, # 4 24 h J5 %
FH qPCR VA I - 2H 241 g H miR-433-3p (117K F-
1.9 WBEAM 4% 4 )5 & 28 SW579 28 2+ E-cadherin .,
C-caspase-3 - Pro-caspase-3 . Ki67 \N-cadherin & & 89 & i&

W £ 6 44 SW579 48 il , 7£ K b A RIPA % fi#

30 min, #EAT A0S 2R H AR B2 5 4 SDS-PAGE
WAy L PVDF a4 2 h, 23BN\ —#$1 E-cadherin.
C-caspase3 « Pro-caspase3 « Ki67 « N-cadherin ( #; F¢
FE 54 101 0000 J5 7€ 4 °C FALFE LR, In A — 3t
(FRRERE N 122 0000 JE 7 E iR AL 1 h, 4 ROk7k
WG 5, %% 21 K BEAE K H Imaged AT HEAT 7347
1.10 %tk

BT SESG 35 A B 5T 3 k. K SPSS21.0 e it
SR o A AHIE T A B 3 e T E R
HIF & IER DA, Ulats Kon. PILHLIE oAk
SEREA ¢ K 56, 2 4 IA) LE R BRI R T E 0T
DA P<0.05 81 P<0.01 %2257 BA G55 Lo

2 8 R

2.1 WiIkMREM L ¥ SNHG14 2 3 % 34 i miR-433-3p
FAREE

qPCR S256 45 B o, BRI 41 21+ SNHG 14
() 22 35 7K 1 I 25 v T 55 2H 24/ (0.25+0.02 vs 0.86+
0.09, P<0.01) , miR-433-3p {115 /K - & AR T e
5241 21(0.640.06 vs 0.17+0.02, P<0.01) .
22 &R SNHG14 T 4] SW579 tm 38 74 H % F &
AT

qPCR £G4 R IR, 5 si-NC LML, si-SNHG14
41 SW579 41 ffy th SNHG14 1) % ik /K F & 2 A%
(0.36+0.03 vs 0.88+0.09, P<0.05) . MTT % .FCM ¥
M FEIR, 5 si-NC A A, si-SNHG14 2H SW579
2 Jfa P 18 B BE I BRAK (P<0.05, B 1A) , G1 40 ff b
38 0+ S T2 it BL A7) sk > (351 P<0.01, ¥ 1BD , 41 il
P8 T2 R B0 (P<0.05, I’ 1C) « WB A I 45 1 (&
1D) 7R, 5 si-NC 4 AH L, si-SNHG 14 2H SW579 4H i
1 Ki67  Pro-caspase-3 £t [ 714 & £ (3 P<0.01),
Il C-caspase-3 &5 H KL & T 5 (P<0.01) . XLEHER
Ui B , 98 SNHG 14 7] B I 4011 SW597 41 Jifd ¥ 14 4
Re/1, IR HIE T,
2.3 FUM SNHG14 4 ik 9T 4 %) SW579 @ i, 64 £ 45
1% % #= EMT 342

Transwell 82546 25 B (] 2A) TR, 5 si-NC 20 AH
Lt , si-SNHG14 2H SW579 41 ffd (1 3T 7% 41 i £ [(68+
7.10) vs (152+15.78) />, P<0.05] 5 12 Z& 410 jito [ (62+
6.33) vs (139£14.21)4~, P<0.051%) 2 & /> . WBZ:
45 FCE 2B) iR, 5 si-NC 4L L, si-SNHG 14
41 SW579 4 iy §1 E-cadherin % A % ik & T 3% 1 in
(0.80+0.08 vs 0.34+0.03, P<0.05) , N-cadherin & [ %
15 R 2 D (0.27+0.03 vs 0.88+0.09, P<0.05) . X
1 28 B3 B, Rk SNHG 14 634 7] B 2 4111 SW597
R IITH 22 EMT 3 4% .
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A B si-NC si-SNHG 14 % -iNC = s-SNHG14
"3 2.0p <siNC = si-SNHGI4 , - %

S s < o 20
& b 7] = 30 x
1.0 * = 20
% 0sf v _.—* § ‘ ' 10
1y , 0 LT
0 > 4I8 7 g 020 40 60 80 100 0 GO/Gl S G2M
I A/ PE -
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15
si-NC si-SNHG14 o ¢ & g L
10 w10 = o 40 & ‘fk z Lot %
106 108 ﬁ 30 Ki67 | s e K
= :gs # :gj ; = 20 C-caspase-3 e w— ® 0.5 o
10° 10° ‘*‘ = 10} Pro-caspase-3 S s FE% 0 o
e brverrevmrt 2} 0, oaill ST ﬁ 0 GAPDH "= w— ) > &
10° 10* 10° 10° 107 10° 10* 10° 10° 107 . . ‘gf‘ (bf;;b @
B si-NC si-SNHG14 P &
Annexin V FITC ¢ &

5si-NCA L%, P<0.05,"P<0.01
A YIS B 4R s C: AR YA T D8 R T A SR A IR IA
1 BUR SNHG14 Fik X SW579 ZHpEIE5E R T- B9S2

HG14

NET, .%’%«2&6\»‘

E-cadherin s SIS
N-cadherin =~ WD se—

GAPDH D S

&2 BB SNHG14 RIAXT SW579 AT FIRZE (A, x200) % EMT 2 E B FRIA (BB M

2.4 SNHGI14 ¥e.& miR-433-3p #4p#] £ & &

StarBase % #5 72 £ 4is T &5 2R (K 3) BIR,
SNHG14 ) 3' UTR /7-/f miR-433-3p &5 &7 Ao W
WO FE N S8 45 R B 7R, 5 SNHG14-WT+
miR-NC 3t # 4t 41 #f Lt , SNHG14-WT+miR-433-3p
mimic % Ge 24 5% ' 31 B M 2 3 PR AR (0.26+0.03
vs 1.00£0.10, P<0.01) . 34k, qPCR &l 45 S 2K,
5 pcDNA3.1 41 L%, pcDNA3.1-SNHG 14 41 48 fitg rf
miR-433-3p & W 2 [ K (0.05+0.01 vs 0.19+0.02,
P<0.01) ; 5 si-NC 41 kb 4% , si-SNHG14 41 41 fg
miR-433-3p W 5T H5(0.510.05 vs 0.18+0.02,P<0.01) ,
ixeesk PR, SNHG 14 1] #8745 & miR-433-3p FH-411
il HRIE .

SNHG14-WT  5'--:ugACAGAAUGGAGUGUAUCAUGAa::-3'

e (NENREN!
miR-433-3p 3 UgUGGCU--CCUCGGGUAGUACUa 5

SNHG14-MUT 5"--ugUGACUAUCCUCUGUUAGUACUa ---3'

3 SNHG14 F1 miR-433-3p FE EAME AL S

2.5 id & 3 miR-433-3p 7T 49 %) SW579 @ ie 69 38 74
it A% AZ £ A2 EMT #4242 3 8

qPCR 45 % 7% , 5 miR-NC 20 A Eb , miR-433-3p
mimic 41 SW579 4 il 1 miR-433-3p f1 2R 1A 7K *F- B &
T+ (0.46£0.04 vs 0.18+0.02, P<0.01) , 15t F #5 e 5206
A B i miR-433-3p £E 40 Jifd it & . MTT (K
4A) .FCM (4Bt il 5 27, 5 miR-NC A L,
i 255 miR-433-3p AT SW579 21 ffd i 384 5 3% 7 ek 55
(P<0.05),G1 A4 Jfa bb 40 385 in S HA 200 A L 451 932D
(3] P<0.05) ;s WB £l 25 5 (] 4C) 7R, 5 miR-
NC 41 # H , miR-433-3p mimic 20 SW579 4 i1
Ki67 . Pro-caspase-3+N-cadherin & [1 31k 5 33 & % [%
i (33 P<0.01) , C-caspase-3 .E-cadherin & [ R IA &1
B F T E (3 P<0.01) ; FCM (] 4D) f1 Transwell 5256
K6 25 4B oK, 5 miR-NC 241 H , miR-433-3p
mimic 20 SW579 4HHEA A T2 B E N (P<0.01) ,
ML #% 5 1= 28 40 M 00 32 /b (P<0.01) . IXBE4E
Ui, 1 R I miR-433-3p AT 1] SW579 41 A fr 34 5
TR 2B EMT 23R, HARSE LR T,
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miR-NC miR-433-3p mimic
A B o oot = miR-NC miR-433-3p mimic
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Y kN
1 A B 2007
117 A 5k 2
< 150F
=
= oo .
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2 M - sof
O > =\
2 % (E&S

5 miR-NC A LL#;, " P<0.05,"P<0.01
A AT RV B A0 3 5 C - A0 B RSN D - 395 B T GRS R R EMT M 5S8R (1 R3S B 40T A% 12 2% (x200)
4 T FRIA miR-433-3p Xf SW579 ZRAEIESE T T (RZEM EMT 4N A 520

2.6 49 miR-433-3p T 2[5 i% #% 3R SNHG14 % %
S+ SWS579 2@ fitL & 4 5247 ) 69 %7

MTT.qPCR.FCM .WB il Transwell SLI6 25
R, 5si-SNHG 14+anti-miR-NCZHAH L, si-SNHG 14+
anti-miR-433-3p £ SW579 4 g () 189 5 /K - 5 2 T
(P<0.05, & 5A) , miR-433-3p ] £ iA KV B & T+ &
(0.51£0.05 vs 0.26+0.03, P<0.01) , 40 g I T2 K F1 G1
1200 L A9 9821 S B 4T A L 451 3% =5 (347 P<0.05,
5B.C) ,Ki67. Pro-caspase-3+ N-cadherin & [ & 1A &
F 75 1M C-caspase-3 « E-cadherin & [ % 1& & [ ik
(¥)P<0.01, & 5D) , 1T #% 5 12 2% 40 i %5 B4 L3
(P<0.01,/85E), X5y 2k S, 8] miR-433-3p
AL 4300 8 B R SNHG 14 3655 77 A5 [ % SW579 4]
MaAEMD AT RER .
3 3 it

043 IncRNA 78 HUIR i b 2 5 2 8 JF R 4440
Jers oA g S DRV A 5 0 Tl 3 78 24 miRNA (194545
T 5% e b R ) R AR kM. REAE B A RO
IncRNA CRNDE. IncRNA SNHG15 25 7 FFUIR [l 98 2]
it Fp S5 R IR R R A IR AR AT N . BE A
7R, SNHG 14 1£ 45 B W 4 23R 48 fif v &2 v 3Rk
T 0 1) L 35 0A 7T 3 i 1 $% miR-519b-3p/DDXS il {i2
&k B e A0 M ) 3 5 L B R R 28 s SNHG 14 72 5%

12 PE K B 20 Bk LR 4H i b B s RIA , IR R IA B
I R 2 14 K B 49 L b B9 4 384 i S % R s 6
3%, I8 i I 4% miR-152-3p 520 7% 8 14 K B 2 i ik
B8 R A & R HEFEM; SNHG14 38 i i 75 miR-206/
YWHAZ Sl 4] 55 3900 40 fa (1 36 5 L 1T B fi2 28,
A a3 200 0 T2 AR S /N 4 P e, SNHG 14 7] f
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