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LncRNA TTN-AS1 regulates the miR-139-5p/PDK1/AKT/ Caspase-3 signaling pathway to promote the growth
and metastasis of nasopharyngeal carcinoma

LIU Chun-jiang,SI Feng-zhi  ( Department of Otorhinolaryngology, Second Affiliated Hospital of Xinjiang Medical University, Urumqi
Xinjiang 830092, China)

Abstract; Objective To explore the effect and mechanism of IncRNA TTN-AS1 on the growth and metastasis of nasopharyngeal carci-
noma. Methods qRT-PCR was used to detect the expression of TTN-AS1 in NP69,TWO03,C666-2 ,and CNE2 cells. CNE2 cells were divided
into the si-NC group (transfected with TTN-AS1 siRNA Negative Control) ,the si-TTN-AS1 group (transfected with TTN-AS1 siRNA) , the
si-TTN-ASI + miR-139-5p inhibitor group ( co-transfected with TTN-ASI siRNA and miR-139-5p inhibitor) , and the si-TTN-ASI + PDK1
group ( co-transfected with TTN-AS1 siRNA and PDKI1 plasmid). CCK-8 method was used to detect the cell proliferation ability in each
group ; flow cytometry was used to detect the cell apoptosis level ; Transwell chamber method was used to detect the cell migration and invasion
ability ; dual luciferase reporter gene assay was used to detect the targeting relationship between IncRNA NNT-AS1 and miR-139-5p, and the
targeting relationship between miR-139-5p and PDK1 ; Western blot was used to detect the expression of PDK1, p-AKT, AKT,and Caspase-3
in each group. Results The expression of TTN-AS1 in the nasopharyngeal carcinoma cell lines TW03,C666-2,and CNE2 was significantly
higher than that of the nasopharyngeal epithelial cell line NP69 (P <0.05). Compared with the si-NC group, the proliferation ability of CNE2
cell in the si-TTN-AS1 group was significantly decreased (P <0.05) ,the level of cell apoptosis was significantly increased (P <0.05) ,and
the number of cell migration and invasion was significantly decreased (P <0.05). miR-139-5p was the target gene of TTN-ASI,and PDK1
was the target gene of miR-139-5p. Compared with the si-TTN-AS1 group, the cell proliferation ability of the si-TTN-AS1 + miR-139-5p
inhibitor group and the si-TTN-AS1 + PDKI1 group was significantly increased (P <0.05),the number of cell migration and invasion was
significantly increased (P <0.05) ,and the level of cell apoptosis was significantly decreased (P <0.05). Compared with the si-NC group,
the expression of PDK1 protein of the CNE2 cells in the si-TTN-AS1 group was significantly down-regulated (P <0.001) ,the expression of
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Caspase-3 protein was significantly up-regulated (P < 0. 001 ), and the level of p-AKT was significantly down-reduced (P < 0. 001).
Compared with si-TTN-AS1 group, the expression of PDKI1 protein of the CNE2 cells in the si-TTN-AS1 + miR-139-5p inhibitor group and the

si-TTN-AS1 + PDKI group was significantly up-regulated (P <0.001) ,the expression of Caspase-3 protein was significantly down-regulated
(P <0.001) ,and the level of p-AKT was significantly up-regulated (P <0.001). Conclusion LncRNA TTN-ASI can regulate the growth

and metastasis of nasopharyngeal carcinoma by regulating the miR-139-5p/PDK1/AKT/Caspase-3 signaling pathway.

Keywords: IncRNA TTN-ASI ; nasopharyngeal carcinoma;growth and metastasis ;mechanism

B R R A DL 1) Sk 2000 M e R VR T S A
R R TR B 2 T R (e T
Mg 1 A A R s, ZE R AN 25 2 i R IR a2 I, BB
FAEEAEMISHT T AL T g 11, o Mg 36 7 ok —
R P RIME 5 FF i I B e BB S S AR AE AR RN R 50%
R R R AR R, TR IS A 4
KIRHLE], FHE R WRNAIT IS R L E R, Kk
JE A% RNA (long non-coding RNA , IncRNA ) J& i1 43k
B % B AT IR 4 I o PR AR L ELA RO R 2 B A
FTHR S T 1 AE S RNAM | W] 78 36 0 ik A% 7K OF %
SRR SR J AT 4 o () AR VR RS T 2 L A
P2 R0 A5, WTIT 5% W i 0Re 1 kA kR L T R
i, IncRNA FAM225A #] @ iof 34 #% miR-590-3p/
miR-1275 4} P &5 08 92 20 M 1) 26 1 A 55 751 IneRNA
SNHG7 ] {845 | {2 1] 78 Jot 5 Ak DA i 412 12F & 0 93 71 A=
K17 LnecRNA TTN-AS1 ( TTN-AS1) 1 {45 Z Rl Jihga
1 TTN-AS1 4545 miR-376a-3p 7] fi #F 15 N B 1 &
J&"™  TTN-AS1 a3 i 3 7% DGCRS {2 i FL IR I 1 4%
B ER TTN-AST 75 S H (9 1 1 i i A W
PRI, AR SCHRSE TTN-AST X S5 A s A4 B 336 4 | T e
R0 B , A o SR iR i 2%

1 #RETE

1.1 ##

BRI A 2 TWO3 |, C666-2 . CNE2, £ | fz 41
i & NP69 , ARG 40l HEK 293T Wy F thF} Bt I it
ZHJifl J7E ; PrimeScript RT reagent Kit, Power SYBR Green
BN &M B H A TAKARA /3 7] ; Lipofectamine 2000 iz
FIEE B 2 Invitrogen 23 7] ; CCK-8 1257 & 41 I =
IR & B DL B 3 AR M ARAT FRA 7] DO R
it B PRSI 37 G I b v o 2 LR R BR
) ;PDK1 Hif4  Caspase-3 Hi{A  AKT Hipf4 . p-AKT Hifa
GAPDH Hii& [ 3£ Cell signaling Technlongy /3] .
1.2 tmjesic

TWO3 , C666-2, CNE2 . NP69 4 Jifi ¥4 3% 3% F & 10%
FBS ) DMEM 3533t HEK 293T i3s3 T 10% FBS
i) RPMI 1640 $555 56, 4052 75 J5 1 37 °C 5% CO,
TER TR AN B TR AE v, B 7 R AN 2% 5 5 80% I it
ATHMUAEAR IO E A E A A LA T 2

13w sm

B CNE2 20 M3 4> fy si-NC 4. si-TTN-AS1 4 |
si-TTN-AS1 + miR-139-5p inhibitor 2 . si-TTN-AS1 +
PDKI 41, i i Lipofectamine 2000 izt ¥ £, si-NC 41 I
si-TTN-AS1 443 5ll%% 4% TTN-ASI siRNA Negative Control
1 TTN-AS1 siRNA, si-TTN-ASI + miR-139-5p inhibitor
2 % Yt TTN-ASI siRNA A1 miR-139-5p inhibitor,
si-TTN-ASI + PDKI1 2] M54 9% TTN-ASI siRNA Fl PDK1
JiORL, e Ye e UG AR5 24 b, AT SR SRS
1.4 ¢RT-PCR

A48 TRIzol 177 & S HCAN M & RNA B 1 pg 19
JiL RNA {i [ PrimeScript RT reagent Kit J5 H i 5% 5% 0
c¢DNA | fif18 ¢DNA {#i Jf] Power SYBR Green & & 317
qRT-PCR JZ i , W 4514 :50 °C PRIENE DNA Ml Ak il
G 2 min95 °CH#UE 3 DNA B4 2 min;95 C AR
15 5,60 CiBK/FEf 1 min, 3L 40 RPEFR. THIAES
JEE 95 C 155,60 C 1 min 95 C 15 s 47 PCR 7=
P . 0L CufE, B 27 &L GAPDH
HNZIFHE TIN-ASL By Rk, L U6 AN SITE
miR-139-5p ik,

*1 s5|9F5
] 519751
TTN-ASI EE4): CGGGAACAAGCCCTGTG
R84 : CCGGCCCAAAGATGATG
GAPDH E[5 14 : TGCACCACCAACTGCTTAGC
A5 : GGCATGGACTGTGGTCATGAG
miR-139-5p  1E[[5|#): UCUACAGUGCACGUGUCUCCAGU

K IaE81%): ACUGGAGACACGUGCACUGUAGA
U6 EB|4: CTCGCTTCGGCAGCACA
15514 AACGCTTCACGAATTTGCGT

1.5 &R TEHRELRLE

§i J] StarBase Z(3E 2 7 TTN-AS1 5 miR-139-
S5p 455 s, TargetScan £ 405 4 7 Il miR-139-5p 5
PDK1 454G S . R Lipofectamine 2000 3271 &06f
TTN-AS] 325 ik Foki (TTN-AS]T WT) %75 ok ( TTN-
ASI MUT) ,PDKI 3355k f ki (PDK1 WT) #l PDK1 %
A5 gk (PDK1 MUT) %% 9% 28 HEK 293T 4l , 48 5 4%
miR-NC ] miR-139-5p mimic ¥4t & F 40 M0, 55 Y
24 h 5, BUSEG 2R T A A A PR A 0 2700 6 A ) 4%
2H A0 GRS 1




474 aBFRERE

J REG ANAT OPER SU88RG 2022,31(6)

http : //www. jjssxzz. cn

1.6 CCK-8 #in| m e 3 581 oL

A LH 20 M MR A FL AR 2 x 10°/100 L fil %5 i
TTHEFP T 4 e 96 FLAR, B T 4 e 55 5246 b, 76 2 b
0 h24 h 48 h .72 h B}, FFLINA 10 pL ) CCK-8 ¥
WG FRAE TP 4 h 5 FEER PRI 450 nmi
AR A5 F LI G BEE (OD fE) o
1.7 Transwell > E 4| 28 Jo 2 45 542 £ 48

SUHAMBAANE MG FREEREG, 2
Transwell/N2E 5i 5t Matrigel Ji8 19 /NaE H, #5 B CNE2
A ZE 1 x10°/mL, BA/NEFEF 100 pL,/NEE T
24 fLA P, BEALINA & 10% FBS () DMEM 15373, K%
FRAATPIFE 48 h JE B /NE ISR JCK B [ 5
FHZS 5G4 10 min, JEVE, BT /5 T B0~ WL
AR, ST & A AT AR 2550
1.8 R 20 i A A 4m 6L B o oL

2L AN R T4 A PBS P67 2 W gk 1 x 10° 4
HHIIF A 100 pl 1 x 85 5l E L. BEmA
5 wL FITC-Annexin V #1 5 wL PT TA/EW . 7 #E4 M
ORI, A IS pL FITC-Annexin V 5§ PI,
FF Y i A, iR EIF F 15 min, &
EIMAA400 pL PBS, i 1o 7 =X 20 SRS 0 20 At 0 1=
1.9 Western blot | 48 % & & & A

{6 FH RIPA 2 11 2R firp vtk 18701 5 8 DO 45 2 44 i A 2
F, 8 BCA 5 e s ik &0 2 )5, FF Loading buffer
HEAMRES 1 RS, BKIE 5 min J5, 5010 pg AR
SIEAT SDS S 4 ik e v Ji B 3k, 80 V30 min, 120 V
H 4325 60 min, Bifif5 250 mA {455 90 min , H4 85
% 2 PVDF i, 234 & 1] J5 5 PDKI | p-AKT | AKT
Caspase-3 \GAPDH —¥ji 4 CHIFF & UG 51ILF
U i E 90 min, PR ] ECL G0 &1 i
HeIFHA IR T Image J A T8 4007
1.10 %t 354

K H] GraphPadprism 7.0 8 # 17581534, r
BRI £ FRuE2E (x =) o, 4L R FL 3R
LSD-t ¥5%5 . P <0.05 AR HAG I L,

2 HR

2.1 TTN-ASI f£ $%-BJ% e & &k ik

qRT-PCR A5 0 45 S f 7 , S A 98 20 fitd R TWO03
C666-2 .CNE2 H TTN-AS1 ik 3 5 F 8 b i 41
i Z NP69 (P <0.05) ,CNE2 Zififgrf TTN-AS1 Fik
w(E 1a) , I pE$E CNE2 40 Mo %: 44 si-RNA #E47 )5
SiWF5% . M HTF si-NC 4, si-CCN-AS1 4 CNE2 41 ifg
W TTN-AS1 £k B T (P <0.05) , WA 1b,

8 =1.54
iz =]
#) 6- ® i
Y =1.04
= £
= 47 T 7
b d <0.54
< 4
o E i
=
= 0 0.04

& si-NCZl si-TTN-
NP69 TW03 C666-2 CNE2 (@) Asizg  @®

a:qRT-PCR #-] TTN-AS1 £ TWO03,C666-2,CNE2 NP69 #m gL # &
%%k ;b: qRT-PCR #: ] si-NC 28 #= si-TTN-AS1 20 CNE2 g jit.
TIN-ASI ¢4 %3k * .55 NP6 sb#k, P <0.05;#: 5 si-NC £ b5,
P <0.05
El1 qRT-PCR#ill TTN-AS1 7£ 4 B IR & 40 i A B 6 e I

CNE2 ifarh Rk
2.2 TTN-ASI #2845 miR-139-5p

StarBase %§ 4} JE 7 il TTN-AS1 5 miR-139-5p )
GEEAALE AN 2a JT 7  BUE 2 il 75 5 DR RS N 245
R, HEK 293T 4 %% 4% TTN-AS1 WT F1 miR-139-5p
mimic Ji5 HA X9 3 B B 2 KT 4« TTN-AS1 WT
1 miR-NC 40 s (P < 0. 001 ) , |iij %% ¢ TTN-AS1
MUT F1 miR-139-5p mimic [ HEK 293T 4fijifg 55 $L4# Yy
TTN-AS1 MUT #1 miR-NC () HEK 293T 4 ifd [v.4 , 4 g
YA B TG B 3 A8 4k (P > 0.05) , ULIK] 2b; qRT-
PCR # il 4% S & 7R, si-TTN-AS1 £ CNE2 2§ Jify
miR-139-5p mRNA ik i % 55 F si-NC 4{(P <0.001) ,
VLI 2¢ ;1508 TTN-AST A {E# miR-139-5p [k,

TTN-AS1 WT 5’...AUUCAGGUUUCUCCCACUGUAG...3"

LILIT]
miR-139-5p 3°...UGACCUCUGUGCACGUGCCAUC...5’
TIN-AS1 MUT 5°..AUUCAGGUUUCUCCACUCAACC...3’

®
1.5 =amiR-NC 4- #
s miR-139-5p mimic %
o34
H o- 2
5 S
2 S
=054 * JOR-=S
NI N
0.0 r 0-
TTIN-AS1WT TTN-AS1 MUT si-NCAL  si-TTN-ASI4L

a;StarBase 4L 4% B M| TTN-AS1 #= miR-139-5p 89 4 & 4% & ;
b A3 kA AR A B 5 36 304 TTN-ASI A= miR-139-5p #) 32
¥ % % ;c:qRT-PCR # M| & 28 9 #f miR-139-5p mRNA % %
% 533 miR-NC Hd, P <0.001 3#: 5 si-NC Z13k4, P <0.001
2 TTN-AS1 £f[5)iF4= miR-139-5p

2.3 miR-139-5p ¥ 4= PDK1

TargetScan Z{HE £ 1M miR-139-5p 5 PDK1 454
BLEANE 3a JI 7 5 X 2¢ G 2R R 5 Ak R R 0 245 2R 1
7, CNE2 ZHR%% 4% PDK1 WT F1 miR-139-5p mimic J5
AR5 BE 25 I T 4% Y« PDK1 WT 1 miR-NC
4RI (P <0.001) , ifif CNE2 4 i 344 ¢ PDK1 MUT
Fl miR-139-5p mimic 53544 PDK1 MUT A1 miR-NC



BEF K% 2E ]REG ANAT OPER SURG  2022,31(6)

http : //www. jjssxzz. cn 475

FOA, A ) AR s TG B E 2 (P >0.05) , L
%] 3b; Western blot £ | %% % i 7~ , miR-139-5p mimic
41 CNE2 #ififi s PDKI1 2K [ 26 3% 8. (% T miR-NC 41
(P <0.001) , W& 3¢, BiM] miR-139-5p A] 4 PDKI
HEARFRIK,

PDK1 WT 5°... CAUAUUUUUAAACAACUGUAGU...3’

miR-139-5p 3°...GACCUCUGUGCACGUGACAUCU...5”
PDK1 MUT 5°... AUAUUUUUUAAACACUGAAACC...3’

1.59 O miR-NC

B miR-139-5p mimic
=104
®
",._;_{' 05 = *
AT |
00 T 1
PDKIWT pDKIMUT ®
B 1-0'|I:ImiR-NC2ﬂ
> = B miR-139-5p mimicZH
D < | 08 ——
~© \"Jq'5Q g ;i
& B 0.6
PDKI1 o i
9
GAPDH - )
0.0 T i_ @

a;TargetScan #% ¥ A& 7 M| miR-139-5p #= PDKI1 #9 4 & 4% 5
b: W 3%k EBHRE L A %K E miR-139-5p = PDKI1 44 324
* % ;c: Western blot # ) 2m j, PDK1 & & &5 =+ . 5% %
miR-NC rt#, P <0.001;4: 5 miR-NC 4L}b4%, P <0.001
B3 miR-139-5p #5iF3= PDK1

2.4 TTN-ASI 45 miR-139-5p/PDK1 % @ & oA Ji 4m

R ey ¥gsa B AT A AR

CCK-8 il 45 5 @ 7R, #H kb T si-NC 4, si-TTN-
AS1 4| CNE2 2 g 34 58 fig /1 . Z R A% (P < 0.05),
si-TTN-AS1 + miR-139-5p inhibitor 24 I si-TTN-ASI +
PDK1 #H CNE2 40l 5t G /134 i B 5 T si-TTN-ASI

si-TTN-AS1+miR-

(P <0.05), WK 4, 4 M55 F{2 224000 45 2R
7, si-TTN-AS1 20 CNE2 4 fl 1T % 1 {2 22 80 % /0 T
si-NCZ (P <0.05),si-TTN-AS1 + miR-139-5p inhibitor
ZH 1 si-TTN-AS1 + PDK1 ZH AT A AR ZBEU % £
T si-TTN-AS1 ZH (P <0.05) , WLIE 5, =X e A A I
ZERLE IR, si-TTN-AS14H CNE2 40 A Tk F B & m T
si-NC4{ (P <0.05), si-TTN-ASI + miR-139-5p inhibitor
2H F1si-TTN-AS1 + PDKI1 21 4ff jfg i T= 7K F 45 8 E KL F
si-TTN-AS14{(P <0.05) , L& 6,

2.5 TTN-ASI A #& miR-139-5p/PDK1/AKT/ Caspase-3

15 5 i 5%

Western blot £ M 45 3 B/~ , #H Ik T si-NC 2,
si-TTN-AS1ZH CNE2 #4fi i+ PDKI £ [ 3%k B 3 T
(P <0.001) ,Caspase-3 [ 71k W% Fi (P <0.001),
p-AKT/K -2 2% R (P <0.001) ; # Fb F si-TTN-ASI
40 ,si-TTN-ASI + miR-139-5p inhibitor £ 1 si-TTN-AS1
+PDK1 41 CNE2 4 ffa vp PDKI & [ F#ik B E A
(P <0.001) ,Caspase-3 TR AL FIE(P <0.001),
p-AKT 7K 2 (P <0.001) , 358 TTN-AST J&#
miR-139-5p/PDK1/AKT/ Caspase-3 {5 5 (& 7) .

3 -—
- 5i-NC#H

= # g si-TTN-ASIZL
£ 24 . % -4-SiTIN-ASI+
=4 miR-139-5p inhibitor#.
& @ —-si-TTN-AS1+PDK 141
=R »
]
o

0= T T T 1

0 20 40 60 80

i it} /h
% .5 si-NC ZL W45, P <0.05; #. 5 si-TTN-AS] 21 bt 4,
P<0.05

4 CCK-8 il & H 4 a8 FE At

Csi-NC4

3si-TTN-AS14H

B3 si-TTN-AS 1+miR-139-5p inhibitor4]

B si- TTN-AS1+PDK 14

T # # s ol # #
|£| *
T 1

ML i

% .5 si-NC 2838, P <0.05;#. 5 si-TTN-AS1 281k, P <0.05
5 Transwell /NE#Z AMTHRINEBELREERN



476 BMF K%Z2%E ] REG ANAT OPER SUSSRG  2022,31(6) http ://www. jjssxzz. cn
1 si-NC#L si-TTN-AS14
10° 10° 3 2
11.4% |16.7% 11.1% | 34.1%
107 4 10° 4 “ -
: ] b i
, S :
10 3 10'3 | § 30
107 g 10° 4—— 11 #
80.6v4 1.4% 163.3% = 20
(- R = Z
0 10 10 10° 10° 0 10° 10' 10® 10° &
PI 104
si-TTN-AS1+miR-139-5p inhibitor#l - TTN-AS1+PDK 141
10° 4 0

10° %

{1.1% | 16.9% 107% | 12.8% S e man
1073 10° 3 gﬁd@’ @@ ' ﬂd&\%
] ] = “3‘6’9;9'@ 4
10' 3 10' 3 vl 'Agﬁ
100 f—eit2 i _
180.5% 285.6% 0.9% ¥
L e e I T L EE———
0 1° 100 10° 10 0 10° 10' 10* 10°

FITC-Annexin V

* .55 si-NC 281k, P <0.05;#: 5 si-TTN-ASI £83b4%,P <0.05

6
1 2 3 4
PDK1 |..- — — —|
Caspase-3 | . — - —-|
p-AKTl- — --|
AKT |- - — -|
GAPDH | s s s
c Si-NCﬁn
= 5i-TTN-AS14]
=3 5i-TTN-AS1+miR-139-5p inhibitorZi
1.0~ mmsi-TTN-ASI+PDK14]
.’5-_ #
o #
7.5! *
I
oS
=
=
I § #
0.0 [1l L . _|J-|l

PDK1 Caspase-3 p-AKT © AKT
1.si-NC 48;2:si-TTN-AS1 £8;3;si-TTN-AS1 + miR-139-5p inhibi-
tor Z8; 4: si-TTN-ASI + PDKI 21 #. 5 si-NC 21}t %,
P <0.001;#:5 si-TTN-ASI a4, P <0.001

7 TTN-AS1 i##2 miR-139-5p/PDK1/AKT/ Caspase-3 {55

i B
3 itig

SR 2 — Fof AL 118 B S M R AR, A
220 b WA TR TOURR RN B , A o MR 1) 3 97 O U2 %8
T AALST ARG RCR I A BEAE, 1577 6 Bl e 5
¥ K S UG 522 S Tl il TR 5 B4R T B 2 S A
WA B LneRNA & — 28 K B it

it =20 B AR A i & 28 0 T 2 B

200 nt fAESfih RNA , Al 7E5E S F % 5 g LU S 1 il
B R R R R A B AR AT R, A
IncRNA 1) 5 26 35 AT A 20 B g 26 K 56 B8 S i 45 B
e S kit AR 255 IR A B ST S Y IncRNA
LA T 1 PR W RGO 7 (T o B 1 2 A
KR 2R IncRNA #4845, U0 IncRNA PVT1 A] 38 i
BOE KAT2A Pk RS B AR E HIF-1 o {2 34 0 W 98 4
f g Liu 26U BF9E 28, IncRNA SNHGS5 3 i3
JA4E miR-1179/HMGB3 {55538 F& {12 15 55 W 98 1) K e
Wang 217§ 53 26 B, N 9 IncRNA SNHG7 o] )
ROCKI Ff3k , 34 17 400 ) S5 N0A s 240 L 170 5 5 R 2 22 g
S350 Hu 261 (g RF 58 22 W, IncRNA SNHG7 38 1 i
miR-514a-5p/ELAVLI i {2 1 S5 0 96 40 i 6 3 5
TTN-AS1 J&—M e 3L, A7 F 2 S fafk, KJE
1 077 by, AL 2 40 08 B 16 75 38 452 22 FhmiRNATY
TS W] Jib 988 1) & 2Bk Ji&, 4n TTN-AST W] DUAE I F
miR-376a-3p i 7 K gy 9 19 J 5 TIN-AS1 ] 3 i
YE miR-376b-3p (1) 5 ¢ P N I RNA i i#F 15 98 i
&Y TTN-AST 84 miR-134-5p/PAK3 {238 1% 52 1)
P21 {5558 &% Fl AKT/GSK-3 B/ B-catenin {5 538 % , iF
T 2 N K 9 A0 e PR Y B ) o AR g 4 R
7, TIN-ASL 78 S Wi 40 e 3R b 9 2638 18 3% 3 O
FE S - R M R i 3Ra8 , SR 4 CNE2 rhi gy
TTN-AS1 siRNA #iJifi] TIN-AS1 2355, CNE2 2 g ) 1
B TR IR 22 RE T 1 k2 IR, AR T e )



BB F K% 2 4E ]REG ANAT OPER SURG 2022,31(6)

http : //www. jjssxzz. cn 477

o, UEWIA ] TTN-AST &35 ] 0 S5 s A g o
LncRNA &5 4 T (0 35 2 AL 2 A Sy P9 54

RNA 5 miRNA 254, FEARAL 21 S 40 i 1 miRNA =

B, 355 miRNA X} mRNA 454 1F H & il mRNA

P, MM 25 miRNA $0L2K (1 334K F 2, 40 TTN-AS1

L i 470 4 PV 40 M miR-140-5p 2357 TTN-AS]

o, AT miR-1271 33K DT 52 el i 57 i 98 200 B 1 3

SHANEERS ) o AR5 1 B A T30 A RO 5

il 4 15 356 PR 52 56 30 UF & B0, TTN-AST 7§ [i] miR-139-

5p,miR-139-5p " #f [ 454 T PDKI mRNA 4 3° UTR

X, TTN-AS1 A #& 4 miR-139-5p/PDKI1 & 23 %, H.

si-TTN-AS1 + miR-139-5p inhibitor 4] il si-TTN-AS1 +

PDK1 ZH 20 g iy 34 48 iE 78 IR BRE I B & & F

si-TTN-ASTZH , 40 4 17K 7 2 IR T si-TTN-AS1 4,

PEHA TTN-AS1 B ¥4 miR-139-5p/PDK1 {3 25 % M

T 352 M) S MR 987 A4 6L 7% A R R 75

AKT {553 P 45 I AR KL R I 2 U 5

T %, 23 B VT R A ) T R P O £ e g

YA 3G 5 ; PDKT 2 AKT b33 71, AT {2 AKT

95 R 308 {37 S I BERR AL , BE TS AKTPS . A BF

¥, microRNA-503 1] 3 33 ¥ i) PDK1/AKT {5238

SR /N0 it 93 2 FB T R 5 PDK 2kl 3G

PI3K/AKT/mTOR {5 5 1% 5, iF 1M & 2F JH- 240 M 9o i 470

AL AL TR L AT 45 R R, TIN-AST A]

AP H] miR-139-5p f£ ¢ PDK1 %3k 3 1 8 i AKT

F 5 . Caspase-3 g i 9 Hh A 42 0 T2 B& A, AKT/

Caspase-3 {5 5 i # AT i 25 22 Fh 40 M 08 0, Qo4 i)

PI3K/AKT/ Caspase-3 {553 % AT 1 e W 5 (1) A i

B R T AR BIF Y 45 5 R, 30 TIN-AST 5

Caspase-3 & 35 b ¥4, # ] TTN-AS1 Jf [a] i 1 i

miR-139-5pal_E 7 PDK1 ik 0] fifi Caspase-3 Fik

P, U8B0 TTN-AS1 0] @ 158 miR-139-5p/PDK1 {3 53 %

TP R g 2T R T

25 LR AR PR DA S A i) TIN-AST W] 3 48 37

1 miR-139-5p/PDK1/AKT/ Caspase-3 {55 &4 ] &

WK 987 40 JH 174) A R R A%

[ &% k]

[1] Passarello K,Kurian S, Villanueva V. Endometrial cancer:an overview of
pathophysiology , management, and care [ J]. Semin Oncol Nurs, 2019,
35(2) :157 - 165. doi:10. 1016/j. soncn. 2019. 02. 002.

[2] Trojano G,Olivieri C,Tinelli R, et al. Conservative treatment in early stage
endometrial cancer;a review[ J]. Acta Biomed,2019,90(4) :405 —410.
doi :10. 23750/ abm. v90i4. 7800.

[3] De Felice F, Marchetti C, Tombolini V, et al. Inmune check-point in
endometrial cancer[ J]. Int J Clin Oncol ,2019,24(8) ;910 —916. doi:
10.1007/s10147 =019 - 01437 - 7.

[4] Chen S, Shen X. Long noncoding RNAs; functions and mechanisms in
colon cancer[ J]. Mol Cancer,2020,19 (1) :167 —179. doi: 10. 1186/
s12943 - 020 - 01287 -2.

[5] Tan YT, Lin JF,Li T,et al. LncRNA-mediated posttranslational modifi-
cations and reprogramming of energy metabolism in cancer[ J]. Cancer
Commun,2021,41(2) :109 —120. doi;10. 1002/ cac2. 12108.

[6] Zheng ZQ,Li ZX,Zhou GQ,et al. Long noncoding RNA FAM225A pro-
motes nasopharyngeal carcinoma tumorigenesis and metastasis by acting
as ceRNA to sponge miR-590-3p/miR-1275 and upregulate ITGB3[]J].
Cancer Res,2019,79 (18) ;4612 - 4626. doi: 10. 1158/0008 — 5472.
CAN -19 -0799.

[7] Xu W,Sun X,Zang C et al. IncRNA SNHG7 promotes tumorigenesis of

nasopharyngeal carcinoma via epithelial-to-mesenchymal transition[ J].

Oncol Lett,2020,20(4) :88 —93. doi:10. 3892/0l.2020. 11949.

Shen L, Wu Y, Li A, et al. LncRNA TTN-AS1 promotes endometrial

cancer by sponging miR-376a-3p[ J]. Oncol Rep,2020,44(4) .1343 -

1354. doi;10. 3892/ 0r. 2020. 7691.

[9] Qiu P,Dou Y,Ma LZ,et al. Long non-coding RNA TTN-ASI promotes

[8

[

the metastasis in breast cancer by epigenetically activating DGCR8[ J].
Eur Rev Med Pharmacol Sci, 2020,24 (14):7559 - 7568. doi: 10.
26355/ eurrev_202007 _22212.

[10] Chen YP,Chan ATC,Le QT et al. Nasopharyngeal carcinoma|J]. Lancet,
2019,394(10192) :64 —80. doi ; 10. 1016/S0140 —6736(19)30956 —0.

[11] Chow JC,Ngan RK,Cheung KM, et al. Inmunotherapeutic approaches
in nasopharyngeal carcinoma [ J]. Expert Opin Biol Ther, 2019,
19(11):1165 —1172. doi:10. 1080/14712598.2019. 1650910.

[12] Ferré F, Colantoni A, Helmer-Citterich M. Revealing protein-lncRNA
interaction [ J ]. Brief Bioinform,2016,17 (1):106 — 116. doi; 10.
1093/bib/bbv031.

[13] Wang W,Lou W,Ding B, et al. A novel mRNA-miRNA-IncRNA com-
peting endogenous RNA triple sub-network associated with prognosis of
pancreatic cancer [ J ]. Aging, 2019, 11 (9):2610 - 2627. doi: 10.
18632/ aging. 101933.

[14] Fang Y, Fullwood MJ. Roles, functions, and mechanisms of long non-
coding RNAs in cancer [ J ]. Genomics Proteomics Bioinformatics,
2016,14(1) :42 —54. doi;10. 1016/j. gpb. 2015.09. 006.

[15] Wang Y,Chen W,Lian J,et al. The IncRNA PVTI1 regulates nasopha-
ryngeal carcinoma cell proliferation via activating the KAT2A acetyl-
transferase and stabilizing HIF-1a [ J]. Cell Death Differ, 2020,
27(2) :695 —710. doi:10. 1038/s41418 - 019 - 0381 -y.

[16] Liu D,Wang Y,Zhao Y,et al. LncRNA SNHG5 promotes nasopharyn-
geal carcinoma progression by regulating miR-1179/HMGB3 axis[ J].
BMC Cancer,2020,20( 1) ;178 - 188. doi: 10. 1186/s12885 - 020 —
6662 -5.

[17] Wang L,Xu T,Cui X, et al. Downregulation of IncRNA SNHG7 inhibits
proliferation and invasion of nasopharyngeal carcinoma cells through
repressing ROCK1[ J]. Eur Rev Med Pharmacol Sci,2020,24(15):
7917. doi;10. 26355/ eurrev_202008_22451.

[18] Hu W,Li H, Wang S. LncRNA SNHG7 promotes the proliferation of
nasopharyngeal carcinoma by miR-514a-5p/ELAVL] axis [ J ]. BMC
Cancer,2020,20( 1) :376 —385. doi ; 10. 1186/s12885 — 020 — 06775 - 8.

[19] Zheng QX,Wang J,Gu XY et al. TTN-ASI as a potential diagnostic and
prognostic biomarker for multiple cancers [ J ]. Biomed Pharmacother,

2021,3(135) :169 - 178. doi:10. 1016/j. biopha. 2020. 111169.



478 BMF K%$2%E ] REG ANAT OPER SUSSRG  2022,31(6) http ://www. jjssxzz. cn

doi:10. 11659/jjssx. 11E021115 - ERAFEE -
HERREFITEEY AERRTEEKESEEERERANED HERR

Fie, ERE,FLE,XNES, K —,FTEZ, ANER, BBEEIR ORI e 1 e o 2255 H: SR}, 7
H 450000)

[ ZE] B EASMER BRI IR Y AR OB B4 0E B PR Rl 5 AR 5 S s T TS 7 DR BT Bl 2 Bk P
SEARTEA M EIMEMEA TR A I Ty 224500 Tk 4 FLOBT B S BUMEAR A , 5 HARAS 7 3l 1 D BTHE C 7 BERBRARA (2
FERAR ) (SIHE I B BT 1 THEAS 31 RSO SRR AR N [ AR AS (P AR ARAS ) SR B ST THEAS B AR ISR IR 5 e £ 4 il
BARBEA (SR ARAIRAS) , 7350 B HARA R TR 122K I TE X BB T £ BMEZEA [LAR ST A9 S04 22 (ROM) |
HUME it il (CFA) FISHEIS HEE (CEA) o 88R REARA S B R ARNFRA CFA ROM A, 225 ogtit 2 i (P >0.05) KA AR
AGURAIRAR CEA HAL, 27 A G2 (P <0.05) s R XIRA S5 RARKXR AR ROM gz, 225 A Giit 2
(P <0.05) (EAEGEARAIRA S RARIRA CFA & CEA A, 225 TG L (P >0.05) ; R A S G AR brA
CFA CEA J ROM L&, 22 EGeit2+ 8 (P >0.05) o £5iE  SSUE)5 B ST AR I R BUE S B BRoAR P9 81 8 AR AR L , S0 J
B AT IHEAS B IMER BB 6 A S P Rl R RE RS AE AT R PR B ROML 114 ] I e S ME AR RE

[KBIR] BUMEHERE Y RAUE ; 35 I E

[FRESES] R318.01 [ XEARIREB] A [WHRBH] 2021-11-21

Biomechanical study of cervical posterior open-door laminoplasty combined with selective fusion
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(Department of Neurospinal Surgery,Zhengzhou Central Hospital Affiliated to Zhengzhou University ,Zhengzhou Henan 450000, China)

Abstract: Objective To evaluate the mechanical characteristics of cervical posterior open-door laminoplasty combined with selective
fusion and cervical posterior open-door laminoplasty with micro titanium plate internal fixationin in local sheep specimens of cervical instability.

Methods Four fresh sheep cervical specimens were taken, and each specimen was made into the specimen of C,,, segments instability
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