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[Abstract] Objective To screen long non-coding RNA (IncRNA) associated with lymph node metasta-
sis in papillary thyroid carcinoma (PTC) and verify its function in vitro,so as to provide a theoretical basis for
elucidating the molecular mechanism of lymph node metastasis in PTC. Methods IncRNA-+mRNA microar-
ray was used to detect the differential expression of IncRNA and mRNA in PTC cancer tissues with and with-
out lymph node metastasis. Real time fluorescence quantitative PCR (qPCR) verified target differential IncR-
NAs. Lentivirus was used as vector to construct high and low IncRNA expression PTC cell lines. Cell counting
kit-8 (CCK-8),cell scratches assay, Transwell assay,cell clone formation assay were used to detect the effects
of target IncRNA on proliferation, migration,invasion,clonal formation of PTC cells. Results Compared with
5 cases of PTC tissues without lymph node metastasis,gene chips detected 119 IncRNA and 53 mRNA expres-
sion levels upregulated, while 263 IncRNA and 198 mRNA expression levels down regulated in 5 cases of PTC
tissues with lymph node metastasis. Furthermore, 21 IncRNAs were selected for validation in the original 10
PTC samples,and the results showed that,compared with PTC tissues without lymph node metastasis,IncR-
NAs FLJ20444 ,DPP10-AS1 and ENST00000567197 were highly expressed in PTC tissues with lymph node
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metastasis, while ucO021thd. 1,L.LNC00944, ENST00000429730 and BLNK were lowly expressed (P<0. 05). In
addition,qPCR results of another 30 fresh PTC tissues showed that compared with PTC tissues without

lymph node metastasis, DPP10-AS1 was highly expressed and LNC00944 was lowly expressed in PTC tissues

with lymph node metastasis (P <C0. 05). Cell function experiments showed that the proliferation, migration,

invasion,and colony formation abilities of PTC cells in the DPP10-AS1 high expression group were higher

than those in the DPP10-ASI1 low expression group,and the differences were statistically significant (P<Z0. 05).

Conclusion

IncRNA DPP10-AS1 may play a role in PTC metastasis through certain signaling pathways.

[Key words] papillary thyroid carcinoma;lymph node metastasis; IncRNA ; DPP10-AS1; differential ex-

pression
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Jza]  ACT CCT GCA AGT GTG CTC CT

DPP10-AS1 1F1a] CTG CCC TTC CCA AAG AAA AT 198

Jil CCA CGG GGA AAT GTA TCT TG
ENST00000567197  iF[i]  TAT GAG GAA GCA AGG GCA TT 208
15 TGT TTT GGA CTT GGT TTG CT

GAPDH 1EM GGC CTC CAA GGA GTA AGA CC 122
Ir AGG GGA GAT TCA GTG TGG TG

uc021thdl. 1 1ElM  GTG CAG CTG GTG GAG TCT G 133
& CCA GTC CCT TCC CTG GAG

LINC00944 1EM CGA ACC CTT CGA TTG AGA AG 201
Zir)  CTT CCT CTG CAT CAG GCT GT

ENST00000429730 1EM TCA CAG TGT TCC TCC CTC CT 199
K AGG CAG GTG GTG CAA AAT AG

BLNK 1EIM  GAG GCA GCT TCA AAA GAT GG 199

Jil COG AGT GCT CAT CTG GAT TT

1.2.6 Transwell 5% 340 28 042 £ 48

510" AR T IS ) RPMI-1640 83
FRW B 200 pL B 5J AN Transwell % (8 pm fL
1%, FHA I Matrigel B E= . FEMAST 10%E4
L% 7 RPMI-1640 K7 323 500 pL/% . W H 48 h )&,
BN AE 10 %0 PR H B [E 2 20 min, B R 3 22 0Pl
(phosphate buffer saline, PBS) & ¥t 3 )5, 0.1%
ghE R Y 2 min, PBS VLG T . A& R 2 8
ANE R T, B2 R AR 40 B, FE BB TS
AP0 UL A0 M IR A R
1.2.7  FRAE R A0 0 10 % T & Ak

$ 500/ LA R R 6 FLEF IR P .37 °C 5%
CO, B M RT3 14 d, 8 R PBS 15 Uk, 10 %0
PEHEE [T E 30 min, 0. 12045 54 4 2 min, W5
i 1A B B R S B B
1.3 %itzam

K SPSS26. 0 3 AF 3 47 B8 48 it 40 B s T i
B = £s Fom, BRI ¢ Ke 86 38509 8 L) %4 8
B bR, LD P<<0.05 WESAGIT¥E XL,
2 % R
2.1 Jhik 2 M &4 IncRNA

K H IneRNA+mRNA H& RSB A& 10 4] PTC
HAH 26 053 4~ IncRNA Al 21 693 4 mRNA % ik
K. 55 HITRME LR PTC AU, 5 filk e



FTREF 20255 A% 545558

Z55EF PTC A2 119 4~ IncRNA il 53 4~ mRNA
Fik F#L 263 4 IncRNA Hl 198 )~ mRNA £iETF
Vi, FEARRE DM Bon ik B4 PTC 48 G
ELE5 8 PTC AL 2 A F A IncRNA ik, L E
1. GO YifeE £ &5 R E W, Fik LA mRNA
FESHWARBEIEEEE R AR N2k
B S IE IS A SN B OO A ARt
T LI T M mRNA W &£ TRERG T (4
i G P8 IO 28 R A L 1 A R bk O A 9 AR 4D A DG Ty
fit. KEGG i % & £ 4 #r o, £i5 LB mR-
NAmRNA &4 T W95 5% % . ErbB M4+ —
40 PR A2 M AH B FR AR 30 2% 5 1 2235 T Y mR-
NA FZEZ 550 T 208 | 1% i 40 i 3% R 51k & %
T B A 9 55 B A B AR

FET RS R B E RN S A In-
cRNA [H] Y AH G 2 40, I 48 AH OC 3 B0 5 W I G Bk
(5L IncRNA g %), 3 i 44 2 2 [7) 3% 55 9 4% CNC-
network, ULl 2, -5 & I 3 55 K 53 Bt 25 S F0 A B 22
SO AR AR, EFE 21 4 IncRNA R PCR 7E &
10 6] PTC A5 A o 247 56 30F 45 R % /R uc021thd. 1,
LINC00944 , ENST00000429730, BLNK, FLJ20444 .
DPP10-AS1.ENST00000567197 7 ik [ 45 #% #% PTC
AL AT T PTC 4 L b AR K IKIETE 2 7,
FLJ20444 .DPP10-AS1.ENST00000567197 7F ik [ 45

1069

R PTC L8l m ik, Ay 4 4 IncRNA K&k,
2,

Color Key

and Histogram
500.
0

4 6 8
Value
2t EAERRIAK T

St RHMER R T
I B EBPTC
W T EEERPTC

M M2 M3 M4 M5 N1 N2 N3 N4 N5
M1.M2 . M3, M4, M55 ik EL 45 55 88 PTC 40 2UhR 455 N1, N2,
N3.N4,N5.5 il itk 8558 PTC HLIbrA .,
1 HEREBHEERD 10 4] PTC HEFRAR IncRNA RiE
RESH

916

TCOl 7190

& 2 HEEBFRNER CNC-network 43 7



1070

x2 HELEHBELHELERER PTCALAFER
FRIEH IncRNA

RNA K

IncRNA £ P R PRI
(bp)
FLJ20444 <<0. 001 T 1028 chr9
DPP10-AS1 0.008  FA 744 chr2
ENST00000567197 0.003 S| 571 chr4
uc021thd. 1 <0.001 T 138 chrl6
LINC00944 0.009 T 421 chrl2
ENST00000429730 0.035 T 492 chr2
BLNK 0.012 T 1 541 chrl0
1004 b
54
B+ 80+
B4 b
~ 4 J
R iR 60
#® %
3, < 40+
S =
N o
21 & 201
0.

0 g
TMBEEYE KOEES

50 4 a
1.5 e
2 £
H1.0 30
L 3
. [=N g
z g%
¥0.51 e
S 5107
o
S
0.

0- 0-
THBEEB HOSES THBE%R HOEES

“,P<<0.05;",P<0. 001,

TMBEER KOEER

FREF 20255 %5 A% 545558

2.2 IncRNA E#HE LA PTC ¥ o &k 6 e

# L3R 7 4 IncRNA 7855 41 30 {78 fif PTC 441
#4T qPCR #:31, DPP10-AS1 £k [V 45 7 % PTC 4
AP TR IR G5 % PTC 2 h H£3E K EF 5 (P<
0.001) .1 LINC00944 ik KFEFEAL(P =0.039) , H
&5 IncRNA FRIKK 46 W & 7] T . 2 55 (P>
0.05), WK 3. Mik— L #F5¢ DPP10-AS1 9 4 ¥ 2%
fe . AWFFE L8 T 30 XF PTC 4145 J 55 41 4
DPP10-AS1 () % ik 7K F, 25 L /8 PTC 41 41
DPP10-AS1 Fik/K Vi FREZHL . ZFAGRIT %R
X (P=0.017), WK 4,

— -
o [4,]
i 1

ENST000005671973RiA7K
(&)

o
'

THBEER KOEER

101
B8 5
5 B
5, ] 2
iR % 61
= X

2 &
Q41 X 44
S 5

=] @
82 21
o

=

(%2}

=

w

o

- 0-
TMBEER KEEER TMBERE HOEEED

& 3 HRELEEB PTCAHLASEHELERER PTC AL IncRNA RikKFELLE

1 400 o
a

200 ~

000

800

600

DPP10-AS15RIAK I

400 A

200

FEEHELA PTC4H4R
*,P<C0.05,
B 4 PTC 45 H A s DPP10-ASI BIRIE

7K b 8]

2.3 DPPI0-AS] {2 TPC-1 mfa¥g s it 4 12 &
B4 JieL 3¢ 1% T %,

J9{EF DPP10-AS1 19 14 41 T e 0F 5%, A< BF 5% 3l
i 0 R Y B R T DPP10-AS 1 3k ik %
KM & L qPCR 45 3 75 sh-DPP10-AS1-TPC-1 4
DPP10-AS1 # ik /K F % sh-NC-TPC-1 4 F& {1k, ifi

GV-DPP10-AS1-TPC-1 4 DPP10-AS1 3 ik /K ¥ #
GV-NC-TPC-1 A & . ZRWAZITHE XL (P<
0.05), WLE 5,

40 = L

w
S
1

DPP10-AS13RI&KF

0] @ ® @
=R
@: sh-NC-TPC-1 #4; @: sh-DPP10-ASI-TPC-1 #H; @ : GV-NC-
TPC-1 %41 ;@ :GV-DPP10-AS1-TPC-1 41 ;": P<<0. 001,
B 5 4 BBk B DPP10-AS1 RisKE L&

CCK-8 L5 25 . WoR , fE A I 55 3% 72,96 h, sh-
DPP10-AS1-TPC-1 #4141 Jifd 4% 5 #%% sh-NC-TPC-1 4]
B 508k 2 L T GV-DPP10-AS1-TPC-1 41 41l Jif 3 5 %%



FTREF 2255 F5 A% 54465 5H

B GV-NC-TPC-1 o] B3, 2R G5t % 5 X
(P<C0.05), WLIE 6, 4 K] IR 52 5 & /R 76 40 j R R
J5 24.48.72 h sh-DPP10-AS1-TPC-1 41 41 jfi iF & %
B sh-NC-TPC-1 41 B & 3k />, 1 GV-DPP10-AS1-
TPC-1 4 40T 5 R4 GV-NC-TPC-1 2H B & 34,
ZRAGHFE XL (P<0.05), LK 7. Transwell 5
3 5 % sh-DPP10-AS1-TPC-1 41 % B8 40 i %1 4% sh-
NC-TPC-1 418 &3 /> , i GV-DPP10-AS1-TPC-1 41
ZE AN IR GV-NC-ASI-TPC-1 ] B &, % H
HE2EE L (P <C0.05), WA 8, v BT Al 5L 5 45
R . sh-DPP10-AS1-TPC-1 £H 41 fits 7 B & ik %k
sh-NC-TPC-1 41 B . 38 />, 1] GV-DPP10-AS1-TPC-
1 2H 20 M v B TE 83 GV-NC-AS1-TPC-1 2 11 & 1%

0h 24 h 48 h

1071

2, ERAEFITH¥E L (P<<0.05, WA 9,

N

~o- sh-NC-TPC-148
- sh-DPP10-AS1-TPC-1£H
~+- GV-NC-TPC-14H
~¥- GV-DPP10-AS1-TPC-1£H

b

T T 1
24 48 72 96 120

A1) (h)

“,P<0.05, 5 GV-NC-TPC-1 4] H %;". P << 0. 05, 5 sh-NC-
TPC-1 4 %,

& 6

DPP10-AS1 {2 # TPC-1 ZR g m|

WP P =0
2 b b b b lll =0
5100 =0Q
® |_| =9
H
2 50
&

24

2

48
B A1) (h)

A RRSEE (200 X)) 5 B: RIJR 5256 5E B0 #75 O« sh-NC-TPC-1 415 @ : sh-DPP10-ASI-TPC-1 4; @ : GV-NC-TPC-1 41; @ : GV-DPP10-AS1-

TPC-1 41;*:P<C0.05;": P<<0. 001,

& 7 DPP10-AS1 {2 3# TPC-1 4HiiT 7%

AL M A

000+ I !
9004
800 1
7004
600 4 a

5001 f I
4004
300+
200+
100 1

-

SFRABARE (1)

< ﬁiﬁu®
B

A Transwell 22852586 (200 X)) ; B; Transwell {2 28 5286 & & /0 15 © : sh-NC-TPC-1 41 ; @ : sh-DPP10-AS1-TPC-1 4 ; ® : GV-NC-TPC-1 4 ;

@ :GV-DPP10-AS1-TPC-1 41 ;*: P<C0. 001,

A 3 DPP10-AS1 183 TPC-1 M2 %



1072

A

FREF 20255 %5 A% 545558

r%
500
<3400-
ﬁ a
1R 300 4 ! '
E\k\
i J
& 200
100 .
0-
0] @ ® @

B 45

A4 T BT RS2 55 B 4 M 5 B TR R S 3 R B 43 T s D« sh-NC-TPC-1 40 ; @ : sh-DPP10-AS1-TPC-1 #1; @ : GV-NC-TPC-1 #41; @ . GV-

DPP10-AS1-TPC-1 4 ;*: P<<0. 001,

B9 DPP10-AS1 {2 i# TPC-1 28 i1 52 B& 72 B

3 it e

H IncRNA # & BLLL K iF 20 55 B LUk S8 HfE
Z PO MR R S AR AL H R A R R R A A
K ae 71, =5 ORI & £ B IncRNA
ANWrgE A g . IneRNA AK023507 3 5o 8t
) Wnt/B-catenin il B 0 PTC B9 40 M 4% 7% A1 3¢
T GUO 2 KB IneRNA MIAT A figi# 1 miR-
150/EZH2 il &4 EZH2 19 %35, £ 3 PTC 40 i
{228 ZENG 2™ & B IncRNA HAGLROS i i 1
T miR-206/ HMGAZ i g {2 i PTC py ke, Ao
T A DR B R T A S PTC 5 Gk
C4 % PTC 4141 22 % R AW IncRNA; £ 5t
qPCR :3IF & 31 DPP10-AS1 7 PTC A8 i) ik K
TR TR, HAEME L5 PTC 414U
TR K FWHE &S T ERESEERE PTC 44, 1
LINCO00944 7EWM &8558 PTC L £k /K0 8
T MO LR PTC A4, A A PTC KE
B R AR T H T &Y.

DPP10-AS1 & K B 2y 744 bp B K 5% 3k 9% 15
RNALJE T L RNA, i TR AR 2914, 1, 7EAW
IEE HSUP AR R AR FE A R Gk, I ZUh R akoK
ol s KR JZ A8k 2 HAR IR CFLIR (45 B .
i R 04 2 b o R AT 2 RE s &
DPP10-AS1 & 5 £ B0 It i 19 & £, & B,
DPP10-AS1 7E fifi Jiz 41 21 vp 3238 B 18 /& 1 1E 8 Al 4 40,
A P R4 A1 S 55 3R B G G 32 5K e 42 F M 98 4 Mg ) 3
B RGE A% L 2 i 1 3 R Y R, JTANG 45
WFFEIESE DPP10-AS] 4t § B9 miR-324-3p A9~ I 38
Jof 3 0 55 %% 1% 45 4 1 (claudin3 , CLDN3) [ 3¢ 35 7K F-
P T 9 PSP R . YANG 26 3 3o v 5 2
B e 2 WA B2 20 B & B DPP10-AS1 78 Her-2 BH M
FLA I T R — 2 E R . AR W90 38 1R A A i ) fig

Sy % Bak 2 35 DPP10-AS1 {2 #f PTC 40 s & TPC-
1 345 BB AR 28 S v BETE WL 1 T3 DPP10-AS1
FEIR VR FAR R . 3 — 405 5L 5 7 i 988 0 Jige g o
FROR R B By 25 R — 3, 1 UE T DPP10-AS1 1 PTC
BAMRmEM.

SR, DPP10-AS1 78 Mg & AE L & 8w AR F AT
FAAE4Hi . LIN %5 058 % 38 DPP10-AS1 nll i -
P H A 4B & A B H 57 3 (tissue inhibitor of metal-
loproteinase 3, TIMP3) ,ffi Wnt/B-catenin i 2K i
AT A0 ) 45 L B R B B RS . i LIU 265 HF 5 2 W
DPP10-AS1 i i #8145 miR-127-3p F11F 8 3 4k i 1
(adenylate cyclase D) #I il 45 B W ss . £ B,
DPP10-AS1 FIMHE AR 3 K — ik 5& Bk B KE 10 (dipeptidyl
peptidase like 10) 7F 5 Ji 41 211 5 96 40 B 3= v i R 58
K B 55 AR S 0 I 2 SUR R 40 B G BRI
Xt R A & R IR s A A R bt AT
DPP10-AS1 #5 ¥ i & B 1y iR, DPP10-AS1
FEARTR) 2 48 g vh & 45 ) g AR B ML A i A )
HE— 2B IR AW 5T H T Re A B B B L2 7 VB BLH] .

28 BT R, AR W 5 4 PTC W 43 1 IncRNA
DPP10-AS1 WA W2 Ui ke, 55 & B DPP10-AS1 &
TRIKOETE Wk TV 45 55 52 PTC 4 40 v 4 J0 bk U0 45 56 7%
PTC UL BT & . JFREfE 2 PTC g & TPC-1 1Y
BB AT AR M BT B, R itk — 2B 5T IncRNA
 PTC i ER AT T T 3. DPP10-AS] fE N
PTC H# & BLE)— B IncRNA, £ 9% H#i U1 /9 4> 1AL
il Rtk — 25 0F 58 (A 1T BB A PTC 7 1Y 12 W 5%
IRIT R AL

2% ik
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