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LncRNA RP11-316M1.12 {EHVRIRFLIARFE P Fesd Bt itz 22 .
AT
A EZEER' O FHY K T o4 B H SEwWS
(LD B RAS =75 BB LBk SN )l A 6100412 SASTIAE — AFRBEBEEL BBERE w1 A5 610016)

AE BRI K483k % A RNA(LncRNA)RPL1-316M1.12 /2 7 K AZ 5L 3k k& (PTC) b 84 f ik Bt tm fodz & 6. F7
& R A 3 2 % PCR(QRT-PCR) kA2 42 45 PTC 28 22 % F A8 5 & 5 2122 F LncRNA RP11-316M1.12 & ik K -F, 4Rh3F5
TPC-1 #mfa, ¥ TPC-1 #mf4 % LncRNA RP11-316M1.12-siRNA 28 (#4&28)., BIksm@a (NC4), Feas@a (NG a),
qRT-PCR i£44m &40 TPC-1 28 j2 % LncRNA RP11-316M1.12 % ik /K F, CCK-8 4| &-20 TPC-1 % Ji3 54 4% 77 , Transwell 52 %
#riml &40 TPC-1 %m it #% 422 4t 71, Western blot 344 &40 TPC-1 Zm P b & - 8 384G (EMT) M £ B G Ak K F, S8R,
5 s gAark , PTC 2842 F LncRNA RP11-316M1.12 A8t & ik 28] 25+ % (P<0.05), 5 NC 48 NG 413k, 454 24 48,72 h
Bk TPC-1 4a e 74 48 h % 837 4] (P<0.05), 5 NC 20 NG 20, SR ZE 3T 45 2w fe kA2 42 4w o4 | 18 R da RaAs &4 kW %
& (vimentin ) \N- 4545 i & & (N-cadherin ) & & A5t £k 839 2 FHK(P<0.05), £ & m o7 &4 E- 4546 W% & (E-cadherin ) A8 %+
(X T2 FIE (P<0.05), 4518 :LncRNA RP11-316M1.12 £ PTC &40 27 7 2 & % ik, % LncRNA RP11-316M1.12 T #p4]
TPC-1 Zmfa34 74 it 45 AR A 7y, AU T4k 55 PTC Mo 2m i, EMT it f2 4 %

KERIT : K4k 3F 4o A RNA;RP11-316M1.12; W AR BRIL KRB s 3 58515 52 5 it 46
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Expression of LncRNA RP11-316M1.12 in Papillary Thyroid Carcinoma and

Its Effects on Cell Invasion and Migration*®
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ABSTRACT Objective: To investigate the expression of long non-coding RNA (LncRNA) RP11-316M1.12 in papillary thyroid car-
cinoma (PTC) and its effects on cell invasion and migration. Methods: The expression levels of LncRNA RP11-316M1.12 in PTC tissues
and its corresponding paracancerous tissues of 42 cases were detected by fluorescence quantitative PCR  (qQRT-PCR). TPC-1 cells were
cultured in vitro and divided into LncRNA RP11-316M1.12-siRNA group (Knockdown group), negative control group (NC group), blank
control group (NG group), the expression of LncRNA RP11-316M1.12 in each group of TPC-1 cells was detected by qRT-PCR, CCK-8
method was used to detect the proliferation of each group of TPC-1 cells, the cell migration and invasion of each group of TPC-1 cells
was detected by Transwell test, Western blot method was used to detect the expression levels of epithelial-mesenchymal transition (EMT)
related proteins in each group of TPC-1 cells. Results: Compared with the paracancerous tissues, the relative expression of LncRNA
RP11-316M1.12 was significantly higher in PTC tissues (P<0.05). Compared with NC group and NG group, the proliferation of TPC-1
cells was inhibited in knockdown group after transfection for 24, 48, 72 h(P<0.05). Compared with NC group and NG group, the number
of migrating cells, invasive cells, the relative expressions of stromal cell markers vimentin (vimentin) and N-epithelial cadherin (N-cad-
herin) decreased significantly(P<0.05), the relative expression of epithelial cell marker E-epithelial cadherin(E-cadherin) increased signif-
icantly (P<0.05). Conclusions: LncRNA RP11-316M1.12 is highly expressed in PTC tissues, silent LncRNA RP11-316M1.12 can inhibit
the proliferation, migration and invasion of TPC-1 cells and its mechanism may be related to the EMT processes of PTC tumor cells.
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FHAR i (TC ) & — o i, it B R A 2L Sk R (PTC)
EHE WA —, EFPREZE FTHEHE M IGKIGT
PTC 83, — R TR U HUAR IR R ST B R E R
T4 AT N AR EY BT LAER 8T TR 5 R ATD R R THI BT G
A, KAEIESRS RNA(IncRNA )& —Ffi iz 2 RNA 437, K
JERTF 200 AL, T R gniB T Re , 5 LR A0S e 5
ZFN R 0 R A R R IR OE S, S RGBT R R (A5
SRR 78 A 2R IE B A2, Ot 2 A R N Y b R -]
Fo AL (EMT) i 8, BARTE T el 244 PR Bl f v 79,
W58 B8R, E- f5KG I 11 (E-cadherin ) \N- 4545 R 141 (N-cad-
herin) % JE & 11 (Vimentin ) & I fZ 2140 EMT i3 24 F: 40 %
AR T, 55 R 20 i B FEAE DG 7 RS B TR (258
SRR P SE ) SR, 45 ¢ LncRNA RP11-316M1.12 #£ TC 1
IR B X AL 258 A% () R i e A 413 , PR b, AR5 3
7 WE£E LncRNA RP11-316M1.12 7£ PTC £H 41 ' TPC-1 4ijjfg
FIBNE L SN TPC-1 413 5E iE % (248 . EMT FHOCHE
FERMREM, LU R LncRNA RP11-316M1.12 7£ PTC
VR FBLE

| AR i

1.1 —fREH

PRI 2015 4F 5 J] ~2018 4% 5 7 fEABE#E 47 F ARIBITHY
42 5] PTC BE MR AH LR AN & (KRG LR A AT
IESE R PTC HEX A BER %% 1 em Ab4HER), AR R U 2%
HEBRAAE %t B (A BEES IR 4% 5 cm D) B ARZHZY) K
th 53 23 i, 2z 19 fi], S 32~66 %, FHIBRJE 30 min N, ¥4
BURAE T 4% R RS PR A A R %%
FARBETF A AR AT BT AT BT, I A D 7Rl e 3
1.2 XA 58

RNAiso 85 (1745 Q86352) 1if# 3k (1545 J7856M) 5
R PCR AN G (525 N583M4) Iy [ 3£ [E Sigma 24 A ; RP-
MI-1640 JEFE5E(HE S 48MN69) i 4R LI (L5 42G5642) ik
G (2 71620032) 14 [ 2% E ThermoFisher /3w ; CCK-8
I LR ARG I3 2 (15 NBC1565) W [ 2= KA BR S
] ; Lipo-fectamine3000 #% 41X 7 (#L5- NBI1835) 4 3¢ [& $¢ Bk

KRN AL s Matrigel 5 (LS 0Q5687) \Transwell 1
FEM(HE5 TVBT6) (45 5 SRR (HIb5 YBHF69) I H 22 E Vh 4%
4N F] s Habi A E-cadherin (415 YBS901) N-cadherin (it 5
YBS8921) . Vimentin (#it*2- HDBG032) .GAPDH Hifk (it =
D648JF) W H 25 [ Proteintech /A &) ; HRP #ric Ll 2E4T % — BT
(L5 674GN6 )W | 4 7T BT 2 WA BRZA 7] ; Western blot HE ik
SR Fehti L YR 22 58 (15 Gel Doc1026 )14 H 92 [F Bio-rad /A ] ;
CO, i3z #48 (5 NHD DYE1738) W H 2% E Thermo 2%
Al POt A (A% YFGB1022) | H 7 Olympus 23]

1.3 Fik

13.1 fHRELEF: B S4E  TPC-1 40 (WL g R 40 i
FE) R T 10% K35 G 4+ 17 L 100 U/mL 5 % 2 Y RP-
MI-1640 535, T 37°CHEAMNEE 5% CO, & 20% O, {533
FERIEATREFR B 2~3 K — K5I, SRR AW 1L,
EALAE T 25050 OB A: K 1Y TPC-1 48 A% 37
A E 70%~80%f A (5% 10* A/ FLANA S FEHFP T 6 FL.
M), FIRAF UL B X TPC-1 AN fRREATHE YediedE . B TPC-1
S 3 2. (1) BRI A 5 pL Lipo-fectamine3000 Fl 50
pmol RP11-316M1.12-siRNA; (2)FAPENTHELL(NC 4)finA 5 pL
Lipofectamine3000 1 50 pmol NC-siRNA; (3) 25 [ %} f 26 (NG
ZH ) Ak AL EE . LncRNA RP11-316M1.12-siRNA 551 1™
INBEHAE RN A BRA R E L, LIES 9% 5'-UC-
CAAAUGUAUUAUGGAAGCA-3', T 5| ¥ F %1 :5-CUUC-
CAUAAUACAUUUGGAUG-3',

1.3.2 K3 EE PCR(GRT-PCR ) %4 PTC AR R & A
TPC-1 #BAish LncRNA RP11-316M1.12 ik E 0B
BV BRI PTC 4141 J2 4440 TPC-1 4HJifarh i RNA, i i1 23
JEIGRETHINE RNA #REE,0D260/280 {EH7E 1.8~2.0 [, 103
PRI RNA 545 ; LA RNA SRR 3547 300 5 JOn , T4 cD-
NA #£17 qQRT-PCR JZ i . WA Z 20 pL:2x UltraSYBR mix
ture 10.0 wL,cDNA #H7(25 ng/wL)2.0 pL, F RIS 1#% 20 uL,
ddH,0 4.0 pL; 07 Z5 44 - A P 94°C 31s, 5Pk 96°C 6s, iR 'k
62°C29s, ZE{H 70°C 30 s, 3t 45 MFIR, 51 RKEEAEY T
AR A FIET 914 5%, UL GAPDH {E NS5, 5| ¥1)% 5
L 1o SR 20 Q)5 B8 PTC 4048 )45 41 TPC-1 4ilfifg v
LncRNA RP11-316M1.12 #EX} k5.

% 1 qRT-PCR 3|¥15 51
Table 1 Sequences of qRT-PCR primers

Genes

Forward primer 5'-3'

Reverse primer 5'-3'

LncRNA RP11-316M1.12

GAPDH

5'-GCTATTGTCATG-GAGACGGGA-3'

5'-CAGCCACCCGAGATTGAGCA-3'

5'-CCTCGCT-TAGACATTGGCCG-3'

5-TAGTAGCGACGGGCGGTGTG-3'

1.3.3 CCK-8 £l & 48 TPC-1 AEIEIEEE S W 1.3.1 %%
YuJ5 AL, R FH53R)E 0.12.24 .48 .72 h, #2 I8 CCK-8
RSV IA CCK-8 7] 10 wL, BT 37CHEHE 2 h, {f
4= B ARG 450 nm AR5 FLAT RO (OD {H),
SCHE A 3 (1% 10° A4S / FLEERT T 96 FLAR, A4F R 100 pl ),
1.3.4 Transwell SLIR#iM &40 TPC-1 AT fRae S Hr 1.3.1

YL S 254 TPC-1 4L, >R FAS & BG 4F 1M ¥ 19 RPMI-1640
R FR R % TPC-1 4R E (2% 10° 4> /mL), #RJ5AE Tran-
swell /N2 T Z AR 10%5 4 1L i) RPMI-1640 3% 37 4
(600 uL), EZEMA 100 wL IALER, FABFAMaks 57
24 h, BUR/NE 37 FERTSRE, R A JC/K FHEELE %, 30 min 5
L EERBITIEN M, 45558 (0.2% ) 4 4, 20 min i HE
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FE1E B T METEL LR ER 3 K.
1.3.5 Transwell SLI0#MN&A TPC-1 B LEEEN KIS
Matrigel J 5t Ji¢ 5 LAAS 25 iG 4 L3 (1) RPMI-1640 35 75 KA
BEH 2.0 mg/mL, HX 50 pL il A% Transwell /NE FEH, &F
37°CHEREE 30 min 5, J5LLSL R E R F e
1.3.6 Western blot & ill] & 2H TPC-1 ZH i th E-cadherin,N-cad-
herin, Vimentin EAFRIE B 1.3.1 FHBY)S K A0, KA
BCA B4 86 (v BE , A RIPA. 20 i S A 4R 400 M 2
1, A 4% RO S v I BT, BRI 4 S 9% 20 pg/
FL BRI TR AL IKOR 4 85 K & S 1 % 2 PYDF JIE TCA

BWIk (5% )W Z IR 2 h, 2351/ A E-cadherin(1:1000)
N-cadherin(1:1000) ., Vimentin( 1:2000)§i/&4E R —$t, & F
4CYKFE I E 7, TBST BEik 3 5, 73 31N HRP FRicil
FPiHRTH0(1:5000)F RBFHE 1 h, FEH TBST Pk 3 1k, >Rk
ECL fb22 &tk AG IR RIS 45 5L, L) B-actin g2, R ]
Image J #1443 # E-cadherin N-cadherin , Vimentin & [ A%}
KA

L4 FiHFTHE

K JH SPSS25.0 e it R AF Xt A 58 th B IR AT e it o

Mo TTEFERILIEE brri2s(xx s)FIR, PRALRI B LLECR
FHRUZE t R 56, =2 b AR FH B R 20 22 0000, 2k — 20 9 75 L
BRI LSD-t K5 56, AL P<<0.05 25 A S48 50

2 &R

2.1 LncRNA RP11-316M1.12 £ PTC AR ik
5 45 3 4 41 LncRNA RP11-316M1.12 #f % % ik &

(13.36+ 3.96)#H 11, PTC #4141+ LncRNA RP11-316M1.12 #f
Y255 (32.98+ 7.62)HH i F & (:=14.807, P=0.000)
2.2 LncRNA RP11-316M1.12 #& 40 TPC-1 ffE B RIE

5 NG 4 It % ,NC 2 TPC-1 4 ifi ' LncRNA RP11-
316M1.12 RiXKF-22 R IHGH#E L (P>0.05); 5 NCHM
NG 4 8, w4l TPC-1 4iffd ' LncRNA RP11-316M1.12 3
TRIKF- B 2 AR (P<0.05), T3 2,

3 2 LncRNA RP11-316M1.12 #E &4 TPC-1 AR HHIRIL(xE 5)
Table 2 Expression of LncRNA RP11-316M1.12 in each group of TPC-1

cells (x* )
Groups LncRNA RP11-316M1.12
NG group(n=3) 9.57+ 3.72
NC group(n=3) 9.53+ 3.71
Knockdown group(n=3) 4.16+ 1.63°°
F 5.761
P 0.014

Notes: compared with NG group, ° P<<0.05; Compared with NC group,
0P<<0.05.

2.3 LncRNA RP11-316M1.12 XF TPC-1 £ ffud& 58 g 250

4 0,12 h, NG 4] NC 41, @fikdl TPC-1 41 5E B
ERHTEITFE XL (P>0.05), YL 24 48,72 h, 5 NG 4t
8 ,NC 41 TPC-1 Ui 5 RE J1 22 R G4 L(P>0.05); 5
NC 4151 NG 41 Fe# , s ik 4l TPC-1 43458 g 7 2 21 i 3 i
3R (P<0.05), L3k 3.

% 3 LncRNA RP11-316M1.12 %f TPC-1 4 REIE3E AT 200 (Xt s)
Table 3 Effect of LncRNA RP11-316M1.12 on proliferation of TPC-1 cells(xt s)

ODys,
Groups

Oh 12h 24h 48 h 72h
NG group(n=3) 0.35+ 0.01 0.74+ 0.06 1.45+ 0.39 1.87+ 0.46 243+ 0.55
NC group(n=3) 0.34+ 0.02 0.73%+ 0.04 1.48%+ 0.42 1.86% 0.49 241+ 0.59
Knockdown group(n=3) 0.35+ 0.03 0.71%+ 0.03 0.93+ 0.33°° 1.09+ 0.39°° 1.38+ 0.43°°

F 2.310 2.621 13.652 8.624 9.578

P 0.089 0.071 0.000 0.000 0.000

Notes: compared with NG group, ° P<<0.05; Compared with NC group, ° P<<0.05.

2.4 LncRNA RP11-316M1.12 ¥F TPC-1 2 BaiF #&8E H1 BS540
NG 208 40 i %k (198.36% 15.77) 4, NC 41 FF 4ii fig
Hoh(194.96% 18.37)A, mARALT B ANk (105.72 13.85)
A, AR T A% A0 MU B NG 40 NC Z1i8) , 22 A St
# 3(t=7.645,6.719, P=0.002,0.003 ), VL& 1,
2.5 LncRNA RP11-316M1.12 %t TPC-1 RS Z2RE 11 HOE2 00
NG 41528 40 M5 (156.86% 12.51)4 ,NC 4H {522 21 iy
oA (159.77+ 13.06) 4, mi K2 (R 2240 i % A (88.23% 15.17)
A, AR AR 22 A0 MU B NG 40 NC 2180, 22 A Siit 2
7 3. (t=6.045,6.190, P=0.004,0.003 ), L& 2,

2.6 LncRNA RP11-316M1.12 % TPC-1 #f fd &1 E-cadherin,
N-cadherin, Vimentin & B 3%/ 800

5 NG 414 Lt ,NC 41 TPC-1 4 Jfi # E-cadherin N-cad-
herin , Vimentin £ [ 3RKKF- 25 7 L4152 L (P>0.05); 5
NC 201 NG dHAH I , mii ik 40 N-cadherin, Vimentin & [ # k7K
- 2 AR, E-cadherin £ FI#AK-FW] T, 28 394 SEi T
2R N (P<0.05), WL 3 ik 4,

3 3t
7L, 5 ) e DR 201 v A 1 90% g 5 DR 44 T 45 S T i , IneR-
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NA Rp2h—FhdEgmfih RNAPS, HETC AR, K
AL AR FR T, IncRNAs YRR EAEM ', IncR-
NA FRiE 575 AT FBUBIE SEP S5 R A, F ot IR
&I, LncRNA RP11-19119.4 713 g h 2 i 25k, S5Hrg)
PR R R RV SE . BRm w5 ™ R EW,
LncRP11-214F16.8 7EFL e h s ik, [FLIRE MCF-7 4ifE
HagE EReRE ) WA, HESFLAE R R . Luo SFPIRSE R BN

Li ZE2% 31 IncRNA 340790 7 R IR gl 4 rp s e 3k, AR ot
SRR AN IS A ST KB, SIS SUH L, PTC i 2
LncRNA RP11-316M1.12 #f%F ik B FH &, #2278 LncRNA
RP11-316M1.12 7 PTC F 2 & 31k, WHESYS PTC k4 %R
R, E—R A, 5 NG 41 NC 4 i, @ifik4l TPC-1
4l LncRNA RP11-316M1.12 63k 7K - 5 5 AL, SR 56 el
BB TSR

IncRNA-PANDAR FEASHI5E HUAR IR AR A 3E 5 . 1RARAEST .

0&
NC group Knockdown group
1 LncRNA RP11-316M1.12 X§ TPC-1 ZRAEE R HIS4Mm( x 200)
Fig.1 Effect of LncRNA RP11-316M1.12 on migration of TPC-1 cells( x 200)

o a'

NC group Knockdown group
[E 2 LncRNA RP11-316M1.12 X¢ TPC-1 ZREA{2ZERE SR ESMm( *x 200)

Fig.2 Effect of LncRNA RP11-316M1.12 on invasion ability of TPC-1 cells( x 200)

Knockdown group

O i
e :

Noatnern W .

vimenn, I W S—

3 LncRNA RP11-316M1.12 X TPC-1 4R E-cadherin,
N-cadherin, Vimentin % [ &% B2
Fig.3 Effect of LncRNA RP11-316M1.12 on the expression of E-cadherin,
N-cadherin and Vimentin in TPC-1 cells

iR A e — A A R A W R AR S AN 2 25
Xt A R S5 PRSP (4 T A s i L S S8R 4 A (R 72 i
i, AR FE AN T2, A SR IGSERE ST & 3, i 335 LncRNA
RP11-316M1.12 n[{i¢ i#t 2L IR 988 41 4 |+ MCF-7 4l {272 fE 7,
T # Ik LncRNA RP11-316M1.12 7] i 244 MCF-7 41 i (722

el . AW LM, T4 TPC-1 40 il H LncRNA
RP11-316M1.12 A B T, H TPC-1 4ufiwissy (778 1T
fieF152 3B A, #E LncRNA RP11-316M1.12 7] BE58 13 1
2 TPC-1 HHMI3GE (=58 FEA8 i B mm PTC 7 A= ik
AR A K 2 T o R R AN P e B (8] R %) e AR T
REAE I B A ST RS AR 28, X H 2 EMT [ #22, Sdi i &
4z EMT i # ot E-cadherin 5 (12635 FEAIK, 0 30 L 1] 2 A
H, b M A & AR 5G4k, 1 o 38 B & ZE SRR, BF5T
K, R IR M RS, Nk E-cadherin 2 ik EL 45 %
W & T3k E-cadherin %™, Vimentin J2 8] 78 5 40 -
FIPIRIZZE 1, S 5 MR AINA B 8 R RH S ER
229 Yamashita 25PVFFT & B, 5500 R 55 41U AR PR
ZH 4 vimentin FiAKEW B T+ 5. E-cadherin J& EMT i 2
rh— R OGRS LR 1, SRR R,
5% B NG 2 NC 2H TPC-1 Ziififi E-cadherin & FIAHN] 3
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A i B E LT RIR 4 , N-cadherin , Vimentin 25 [ A X} 3235 53
I E T EEA , $57% LncRNA RP11-316M1.12 A figi@ i Y845

& 4 LncRNA RP11-316M1.12 X TPC-1 ZBBEH E-cadherin, N-cadherin, Vimentin & {3 &%

E-cadherin \N-cadherin . Vimentin 33k5% 0 TPC-1 4ijiT % /=

RAEST

IR (xt s)

Table 4 Effect of LncRNA RP11-316M1.12 on expression of E-cadherin, N-cadherin and Vimentin in TPC-1 cells(xt s)

Groups E-cadherin
NG group(n=3) 0.53+ 0.02
NC group(n=3) 0.51% 0.02
Knockdown group(n=3) 0.96x 0.030 ©
F 9.655
P 0.000

N-cadherin Vimentin
0.55%+ 0.03 0.57+ 0.04
0.56x 0.04 0.55+ 0.04
0.29+ 0.02°° 0.23+ 0.01°°
15.187 18.852
0.000 0.000

Notes: compared with NG group, ° P<<0.05; Compared with NC group, ° P<<0.05.

2% | rik , LncRNA RP11-316M1.12 7 PTC JE4H 21 5 i
3K, UTE LncRNA RP11-316M1.12 [l TPC-1 4il g 5478 |
T 2281, ML T AES PTC MR 4niE EMT s e 6.
F PTC 1, LncRNA RP11-316M1.12 ] R #3181 % o S 8 (4 £
@, PTC H PGS T PRI TEROAR . SRIMTAS TS REA R A Je 1
REHIRAREAS B % LncRNA RP11-316M1.12 £ PTC A BAAA4E
FHBLHISOE—2P0F5E
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