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JE T NOD2 43y AMPK/mTOR 15 %5 il ¥4 #5 i+

S A

AT iy ALk

FEm s (R A 309 R 4y

WE B8 TR G SR EsZ K 2(NOD2)
S-S0 AMP W A6 AR RS (AMPK)/H &G R AR A
(mTOR) {553 F& HR 18T U8 ( CC) 20 % kA7 R B AL
Fik EWERSEONTRE NOD2 75 CC HEVh Ry FRE, ¥
#U[) NOD2 (shNOD2) .shRNAs BH 1% B8 ( shNC) LA & NOD2
13235 (NOD2) FURi 2K (Vee) ¥4 CC 4, 85T CCK-
8 M5E SFEVEIE i AN Transwell 20 i =280 € S Bl 22 NOD2 Xt
CC 4N AR W52, 38 5 5 30 & RNA /¥ ( RNA-Seq) iff
F15% S 4H 5 Mt Western blot 2 56 45 9 40 it & *F NOD2 .
AMPK/mTOR 15 5 i % 1 H Wi 8 (0 25k, 24 U
BALB/c #REBENL >0 4 4H, B4 6 H .3 IKH (Vee 4H)
NOD2 i3 #3521 (NOD2 41) . shNC 41H1 shNOD2 41, F7/I
S AR AR AN | W) i 5 B 1) 9 Y0 BE , T80 % B 4540
AR, R TELEE T s, NOD2 7E CC A
FIRAEE T IER AL, I H AR WM cC # NOD2 i)
mRNA RIEEFHLITE L (P <0.05), M4, NOD2 Y
RS 24 10 MR AR I RN O A A 55 (P <0.05)
NOD2 i Kk X CC A 3G HH AR IEE R AEF AR 22 B A {2
HEVER 1 NOD2 IR MIAE B . SR AP 4 SR — 30, R R 1Y
/N BUR VKA ST v NOD2 41 CC 40 At i il a2 3 il 3%
KA Ve 23NN (P <0.05) , 1fii shNOD2 20 CC 41 fied A Jii <2
5l e RS 4B shNC 413870 (P < 0.05) , RNA-Seq 4531 %
7~ NOD2 ik 5 AMPK {55 #{% .mTOR {5504l . B WA
T AR TS R WEAROE BB A SE . 5 shNC AL A
shNOD2 #H #§ %2 ft AMPK | LC3 & [ ik K Wb (P <
0.05) , BRIk mTOR \p62 & HKIBKFIHM(P <0.05) ;5
Vec 4AAHIL, NOD2 2H LC3 . AMPK & H 2 ik K 8 (P <
0.05) , W& 1k mTOR ,p62 & H F£iEKFI A (P <0.05),
5 shNC 4 A H, shNOD2 £ GFP-mRFP-LC3 11 s A R >
(P<0.05) ;5 Vec £ I, GFP-mRFP-LC3 £ & F1 Z 88
(P<0.05), £&i& NOD2 n]fgi# i AMPK/mTOR 1552
CC 3478 TR R ZE AR FANLHIFR 9 B B o .
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B 5 ( cervical cancer, CC) F& 2488 9 #H 2 AE
TR EZE N SRR 530 000 H1FTR 1A 270
000 BIFET-! . W TR ME K&, CC BF B R
BRI Hik, 34 cC 4 Fhr ks
SRR mAST R T SR P R B,
AR 5 5Z 1K ( pattern recognition receptors, PRRs) J&
RGN S AR AR S P 20 A 1 A Al e A SR g
E—TEBL S IR & S RALLE H 32 4 2
(nucleotide-binding oligomerization domain receptor 2,
NOD2) 24 b/ 21 g b 235 19 5 PRRs, BE I
AR AR A T BRI BFSE T E St
NOD2 L8 3 1 3 55 AR BRAR ) 5145 A B0 1 A
MR AR IEAE R . SR, NOD2 7E CC it DI RETE
TRARFREE BIEARAN WS — b7 BHA R ) 7
FRARISS A A, T A T A AR R R A2 A0 B S Y A
Frl o UEHE T S A T LA SR T B ) 98 40
(RRAS P 250 . NOD2 10 A Wiy 11 11,
ST CC MRBIHLRIS AN TSR . IZIF IR T
NOD2 Xt CC 4l )47 by FIAR A7 5 38 e B 1) e
AIRZI

1 HREFE

1.1 ERRZFEXZEXS(GEPIA) ELEEE
S X} GEPIA 7R #(¥E % (http ://gepia. cancer-
pku. en/) B CC 2121 NOD2 FIAHX} mRNA 7Kk
08T , 145 306 7l CC B A1 13 BlHEE B E . X
NOD2 () mRNA FKiE/KF-i#E1T Log2 e dt, K5 CESC
HBE N NOD2 = Rk IR FIA WA, d ar kA
) Kaplan-Meier 2E A7 IR 5347 .

1.2 #EZRERS5HEF A CC HiH(Hela SiHa, CaS-
ki Al ME-180) A1 B i I Jz 4 il &2 Ectl /E6E7 3k
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v R 2 B 4 M 2 . Ectl /E6E7 4 i 7E #b 76 A7
10% A4 M5 HY McCoy’ s SA 5537 %E (3£ [ Gibeo 24
A)) 1% 3%, Hela, SiHa , CaSki #1 ME-180 4 jiti 7%
RPMI 1640 1537 5£( 36 Gibeo A R]) FhEi3%

1.3 #pagks o LiEHBH A ARE RARE
914 M T #E ) NOD2 (shNOD2) 1 shRNAs B4 %+
M (shNC) . ARG 30% ~50% 04, JH siLent-
Fect Ig i 7 ( 3¢ [# Bio-Rad 2 A ) #% 4 shRNAs,
¥ NOD2 192K 5751 s b 5 peDNA3. 1 244 (3£ H
Invitrogen N ] ) =] , 4 #E NOD2 1 ik ( T8RN
NOD2) i ki, [m) B4 25 28 44 B A B3 14 X ] (Ve )
MR F] K2 90% LA, F Lipofectamine 2000
(& Invitrogen 22 F)) B YL JivkL, 48 h Jm R % Y
() 200 B 1 B A S5

1.4 CCK-8 183k JH CCK-8 % (3L [E APEx-
BIO A R]) M CC 4 My FH BE J1 . B X B K
WAL 1 000 A~/ fLEEFIE] 96 fLAR T, IFHF 10
pl i CCK-8 Wi m B B4~ FL P, SR J5 76 37 C
TWE 2 h, LTI 450 nm AR AT
JEEE, 3R,

1.5 SEEAIRE Ik CC4iiE, # 1 x10° 41
JugERh 2] 6 FLMH , HAE 37 C FIEE 10 d, kb
FRHESE , FH B[ 4, 9 0. 19% 45 i S5 4L (a,
SRIGTHEOIFIC AR TS5

1.6 HBEBIMEEDH M Transwell J5E
f 4RI B8 A= 28 . ¥4 5% UL J5 1% HeLa , SiHa 4l
FA T AN FBS (5353 p 8 5 20 Jif 2% 1 &8 2 x
10° 1~/200 wl, 285, K 100 wl 40 B2 77 W A
Matrigel 3 57 Jii 00 8% 5 A 1 95 ) Transwell |5 (58
BD Biosciences 28 ) ) H1, FH K & A 10% 1L 1
500 wl B FRIEIMAB T ZEH, 7637 CHFEH 48 h
J&i , Transwell /N2 PBS R34 3 WK, A 4% £
FH 22 YL 4 30 min, SR J5 FH 45 52 U4 €4 30 min, [
MR e RBRE LRI A SE R A AN AR . 7F A
T 0B A Transwell =I5 A8 Alveg 402,

1.7 5-Z B E-2'-Bii & K F ( 5-ethynyl-2’-deoxyuri-
dine ,EdU) 47 ¥ HeLa Z0ffl% SiHa 40MI3EF0 3] 6
UM, 5535 24 h, A EdU ¥ (B Roche 23
A KA R IR 2 h £ 5 WS IR 40 30
min, ITA HZ MW 5 min, fITA DAPI XF 2 Hi 1%
PTG, N 2 AR S I T AE DO i S AR
1.8 Western blot iX3& 1% PBS pEiAk4ify, sk 5
FEVK b B G2 PR 30 min, K 20 L) R I
Ko BOSE  WESA AN EIEBOFT -80 C

T AE, B BCA Kl & (3£ Bio-Rad 24
) A B R, f AR SR AR B
it SDS-PAGE 43 , 3157 #% %] PVDF J (%1 Roche
Life Sciences A H]) I, 7EMARFTIHIEE 1 h )5,
EF LA —$1 (3£ Cell Signaling Technology /A ] )
fE 4 C F 4k BB 5T 2 NOD2, AMPK | p-AMPK
(Thr172) , mTOR , p-mTOR ( Ser2448 ) . LC3 , p62 Hl
GAPDH(¥J1:1000), BE¥ 3 WG KI5 104t
/NER BT HRP 40 (1 ¢ 2 000, 52 Cell Sig-
naling Technology 2\ F] ) — i HEF ., i ECL &
7 £ (3£ Pierce Biotechnology 23 ) &l {55 .
1.9 RNA ill5 (RNA sequence, RNA-Seq) I
M HOE B HORAG PR /] #5147 RNA-Seq 40 #7. 2
HOE A shNC 1 shNOD2 % 4 1) HeLa 41 L 11 &
RNA(n=3), B Uit 9 RNA A5 AL cDNA
S, difefE R4t 12 ~ 15 3819 PCR 473,
TR cDNA SCIE AR5 4 IR i iy 1) 7 S8 78
Hlumina Hiseq X Ten X SCEHATINGT . f5E022 1k
SI.SHIP<0.05 fUFEERFTEINA ( differentially
expressed genes, DEGs)

1.10 GFP-mRFP-LC3 U B & i ]| GFP-
mRFP-LC3 183 [ FICAPIHR (B ) By A BR
O E TP A WEAR, SRS AE LSM710 5 £ 1 3
(T8 Zeiss ) TWLEE AWK E M FE R, A
W AR I LD RS (0 (B 0 ) | T A WV il
NIy SEAR N

1.11 L3 24 HMErE BALB/c #REL(6 ~8 JH
B ,18 ~20 g) MLt 4EE AL LI SR A PR 2>
ARt TR TR E R I A SR T A SR )N BB
Bl 4 B4 6 H .8 IRH (Vee 41) \NOD2 i
R4 (NOD2 4H) shNC ZH Fi1 shNOD2 #H ., Vec 4H
FNOD2 20 /)N Bl J2 it Dk U 53 % ¢ Veee B NOD2 1)
SiHa ZHfI (1 x 10° 1 41fi) , shNC ZH 1 shNOD2 4
/NGRS 5 Y2 shNC A shNOD2 1) HeLa 4 jifd
(1 x 10° /™40 i ), LAAS 0 b 7 B A 80 5@ 3
Xenogen VIS G I BUIS &R 4t ( 55 [ PerkinElmer
o)) W DO R 8 JS AR B
Jits, 3R R T L R 45 A B

.12 Zeit=4b3E (] SPSS 22.0 4T 4870
Bro SEHE A5 R FRR A v =5, PILLIA] AL
FHIEA ¢ K g, 224 1) 1Y) B AR FH B ) SO
25T (ANOVA) R Gt 5 Tukey 8% Dunnett
ZEILEKE, P<0.05 N2ESBHRITFEX,
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2 FR

2.1 NOD2 5EfIEMARERHEX RHENR
223k 1% 22 H X 43 M1 ( GEPIA, http ;//gepia. cancer-
pku. en/) G546 T HEF T - 413K (GTEx) Bl 4,
A58 306 191'Er 2 H 3 A 13 R B F A
NOD2 () mRNA &3k, FEB] NOD2 #F CC 4813k
IR & T IE W 42, H HANF 18 ¢C H NOD2
) mRNA ik Z R H G IT¥E L (P <0.05) (K
1A B) ., fdiF TCGA %k 5 % A= 77 505 19 53 A7 18
7, FE B 20 % R A0 Y 988 R S0 9 ( cervical squa-
mous cell carcinoma,CESC) H1,NOD2 f) &£ ik 5
ZE A AR TCR A AR SC (B 1. D) AT
i NOD2 B TRESE A, RSN T NOD2 £ CC
40 fifs (HeLa , SiHa . CaSki 1 ME-180) Fll A& &5i |- ¢
LR Ectl/E6ET HiyERA 45 R /R NOD2 7E CC
i bRk B E R, b5 Ectl/E6E7 4 g AH
L., NOD2 7E HeLa #fiffd i 235 #HXF 455 , 7E SiHa 4
Ji R ARXT AR (E1E) |

2.2 NOD2 EEiAT CC MpaiEsE M NOD2
£ CC 4 & h i3RI 15  F NOD2 & 3RiA 1) HeLa

il HFUTER NOD2 , Rk NOD2 3k % SiHa 2l
rhfaE 3255 NOD2 (8] 2A) . BB A Brds S 320,
55 shNC 20 #H [, shNOD2 41 HeLa 4 Mo 3% /1 (F =
9.14,P <0.01) V&% EAU FHY:40 R 34 18 5 R
(t=8.77.10.32, P <0.01) (K 2B ~D); 5
Vec ZHAHH, NOD2 41 SiHa 40 i35 /1 (F =11.29, P
<0.01) FEEE EAU FHEESIMRIIHE M (¢ =4. 81,
4.61,¥P<0.01)(K2E~G),

2.3 NOD2 3t CC 4HAafdk M 50 7% By $ 1€ A
Transwell 12 22 L5 2 7, 5 shNC 41 4 Eb, shNOD2
20 HeLa #HHfLiE 7% AR 2B R K (1 =4.70.5. 54,
P=0.003, <0.01) (& 3A) ;5 Vec 414 ., NOD2
2H SiHa ZHAIT AR ZBEIYBG N (¢ =4. 66 4.73,P
=0.003.0.003) (& 3B) . & T ¥4l NOD2 7E CC
Y A N RS v ) D R | 8 i R e OB A e
L) CC 4 A i S B B b L= A il e A B A0 8
JAJG , 5 shNC ZHAH L, shNOD2 40 HeLa 4 Jitd fi) i
TEHY il 55 A K D (1 = 4.36.4.52, P =0.009 ,
0.007) (K 3C.D) ;5 Vec HA L, NOD2 20 SiHa
2 L it o B e RS ARG N (¢ = 4.38 3. 81, P =
0.009 .0.015) (&l 3E F)

1 NOD2 £ CC H# 5 , MR EFMEEERNEALR
A TESEIE RN S U412 H 1) NOD2 mRNA 7K, B 7EZE B R 1 AN TR] 43 5 B0 20 21 h NOD2 mRNA 7K C. GEPIA $¥5 %
NOD2 FEih FLE A AA A S s D . GEPIA %0¥ 22/ NOD2 335 FJCH 2 7730 2 18] A AH G 5 E » Western blot i385 43477 CC 4l ( HeLa , SiHa,

CaSki Fl ME-180) A B Hi_L AL ;R Ectl/E6E7 1 NOD2 kK-
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E 2 NOD2 EmiFT CC #MAmiEsE x50
A:Western blot i34 H7 HeLa 1 SiHa ZHffi%% 44 f5 NOD2 ik ;B CCK-8 MIE HeLa 4HMIA93E 77;C D £ TEIE WA EAU I 5E HeLa 20 1Y
BAFHAE ST CCK-8 5 SiHa ML 115 F .G« AEVE LU BAU JII5E SiHa 401G RITAAE J1 ;15 shNC 4LILEE: ** P <0.01; 5 Vec 41 . P

<0.01

2.4 NOD2 i§# AMPK/mTOR {£S&8§ Mt —
H R NOD2 Hl ] cC pE R M HLAE, B shNC A
shNOD2 §% UL HeLa 4l 3 o) =38 5 RNA 5
(RNA-Seq) #1756 sk 4050 Hr. 7E NOD2 T #1Y HeLa
Yhifeirt 451 422 F R IK ML (DEGs) L ,892 4
DEGs T, BiJ5, 3EHES & EHT(GSEA ) 25
7% NOD2 B33k 5 AMPK {5505 1 mTOR {55
i W& , W NOD2 1 AMPK/mTOR {55 H1#Y
TEPR T ER (I 4A B) . Western blot 156437 i
7N, 5 shNC 4AAH L, shNOD2 4 Bi§FR 1k AMPK 25 1Y
FERIKERAE (1 =9.05,P <0.01) , Bk fk mTOR &
FI A KR (0 =11.59,P <0.01) ; 5 Vec ZHAH
e, NOD2 ZH etk AMPK 25 4 1335 K3 (¢ =
4.70,P <0.01) , FIBEER L mTOR 25 [ 1) ¢ 15 7K -
(1 =9.36,P<0.01) (& 4C),

2.5 NOD2 i#jiZ AMPK/mTOR £S5 M5 CC A
MR B M EE  IbAh, GSEA 453 B, NOD2 Ay
K5 B WEE T IR | A WA B ARG, R
NOD2 7 [ Wit 98 77 v il v 22 35 VEH (81 5A.B) .
L, g — 25 0FAh NOD2 78 A mE T TP T REfE .
5%, Hl GFP-mRFP-LC3 % 4% CC #0 Ma LAPFAl [
WAL, 5 shNC 41AH L, shNOD2 24 GFP-mRFP-
LC3 B 200 (1 =4.78 ,P <0.01) ;5 Vec 414
. ,NOD2 HYJ GFP-mRFP-LC3 f4 & F 214 fn (¢ =
4.52,P<0.01) (K 5C.D), It4}, Western blot iz
5531 i7N , 5 shNC 414 L, shNOD2 4 L.C3 £ ik
IR (1=7.13,P <0.01) ,p62 FEik K FH4 00 (¢
=6.61,P <0.01) ;5 Vec A4, NOD2 £ 1L.C3 %
IRIKP B 8N (1 =8. 43, P <0.01) ,p62 Fik/KIF
W/ (1=8.75,P <0.01) (K SE) .,
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3 NOD2 3t CC #hBffd i shaE 78 W 3l il 4 F
A \B:Transwell 53-#7 HeLa 4l 1 SiHa Z L F4 FI{Z 2268 )1 ; C D 448 shNC shNOD2 §% 4411 HeLa 41HI)5 8 AT EIG B i % 7kt
AT E F 2 Vee [NOD2 #5419 SiHa AHAJG 8 JE 4045 MG S5 B kb 52 73 H7 5 55 shNC AL EL#R. * * P <0.01; 5 Vec A L7 P <
0.05,"P <0.01

E4 NOD2 Xt CC ZHf2 AMPK/mTOR 1= S i 8% & 221
A B:GSEA F T %5 Fi§ shNC H1 shNOD2 ;4] HeLa ZffLAY AMPK 155 . mTOR {55 5 A 3L 345 ; C: Western blot {56 23 BT HeLa FI
SiHa #ffifith AMPK/mTOR {55 %5 5 shNC 41 L4 . * * P <0.01;5 Vec 4 L4 . P <0. 01
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5 NOD2 i#iZ AMPK/mTOR £S5 CC i8I B 3E
A B:GSEA FIF %5 FH shNC 1 shNOD2 ¥4 e[ HeLa 204 11 WSAH 3G 8 A2 19 Wi/ IMASTE g6 R 20 vp i FE R 4045 s €\ D < WS WA GFP-mRFP-
LC3 18585 Y4 HeLa F1 SiHa 40 [ W3 AT E - Western blot 3B 43 HelLa 1 SiHa 4R LC3 LA p62 8 17K F-; 55 shNC 4 [
B " P<0.01;5 Vee 4 ILE P <0. 01

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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3 it

AR R CC MG R YT LS T i e H i
JEIARA AR, Rk, 30 D) 7 A 2 o ] SE Y
TBIT LSRR T e dE R AR, A5 4
— R YA S FN A N Dy BE 2 2k MR AT SEEG UE BT T
NOD2 7E#iil CC #ERHfEH . 12, X 7E 5 ds
JE 4307 ok NOD2 78 CC ZH4+ 3, I H NOD2
(2R A SRS HIE, &R TIRESL 5
KP4 NOD2 76 CC 4l 35 48  iF # MR 22 iy
EH . NOD2 Wb Btk . — R D) RE AR 5L
FUESE NOD2 FEfi i CC #FEh AR, 7 NOD2
A LUE S AMPK/mTOR/ F W {5 514 SR 3 CC
YR

MR KMk CC 2 i BEMEYR 1 kR R TT
HAPRRME, Serrhmrss ' FW, JLA PRRs 5 CC
()% A 5, PRRs 19 NLR 805 B 78 17 5 e By )
HR R O B NOD2 T2 323k T4 M A o s
BGOSR TR S
NOD2 7£ CC & i ke B A A, FLJC IR o)y o 3
Rz PR AR KRR cctY ) iR v IR T
FAH L, CSCC 4 2 rp oz I 3 42 /=5 7K SF- 19 NOD2, i
HAE LVSI bk B 45 5% B R o0 A b g oh e 1) g 36
KPS B EMAEFARMEL, AHET, 5 Eal/
E6E7 404 L ,NOD2 7£ CC 4ifiEH ik & i,
X557 25 i 98 T B 3L R R A0 R R T OO g B Y
NOD2 Fikm—2'? " BfE , RSP TIRE 3R AT A
RSB SR T NOD2 fEfE#E CC Mg i %
MBI EEVER . RBE KSR R, NOD2
1T FRIKFE CC MR P v 25 RS R I
ICUEA P AR Sh 25 S R B R S R ) NOD2 1Y
shRNAs A L A7 8 0 il cC A K M, SR,
NOD2 figi#t CC # R IgFENLH 1 A 52 i oT.

it —C % NOD2 {2 i CC i e A ML, 78
F shNC il shNOD2 %% 44 ) HeLa 2 Jfdrh | 3 i RNA-
Seq AT S HT 7R NOD2 Y635 5 AMPK {5
S0 F1 mTOR 5510 1 340 3¢, 3R W] NOD2 7F
AMPK/mTOR {55 W fe A /E A, o™
7, AMPK/mTOR 155 38 [ BTG T 75 598 20 1 [ 0
A WEMEFET T 2 IR ) R A= FUR e, il
Liu et al'™ 38 BDH2 i@ i 401 ] PI3K/AKT/mTOR
G AL S M R B, Tang et al''® B UUER
AMPK/mTOR {5538 & il GBM my i g, 75—
WF7E ") B b 2 AT LU O 1 I v R e AR

AT #7E PI3K/AKT/mTOR F1 ERK/p38 MAPK i
S AN A N, AAFSE T NOD2 BRIA S
AMPK {5 5 ¥ 3% 1 mTOR 15 5 30 ) 40 &, £ 9
NOD2 7£ AMPK/mTOR {555 H W E IR 1 /EH
B4 A B NOD2 A4 200 ffd £ 3 BE 77 8 A1) s A i
I AN MO AT P SO

Y IO A — T ol A AR 8 1) 3 e A i A% 3 ik
BB R Z IS L AR . 1 VLR T A
T FEE TR S e 200 B A7 3753 1 I B84 s o v ke
FEAEANY SR, AR R T R E R
07 T, R T A SIS B G P B R e e K ) By
B s ok BV T AN R b RN A i
PEDIRETE A e, JH b i M DR 4 M B AR X AT
(¥ S R PR A ) — R ANIEAE R, A o
PRI A LA S ARG 5 EMT DL 2451 76%
PRI 0 & AR TR R R AN A B A
AMPK/mTOR 155 (4 3406 © 9 E I 5 3 W5 3506 A4
KT ARBFIEUESE NOD2 3K 5 [ MR @ A%
H WEAATE 1 250 5C , F W NOD2 78 [ W3 1 (1 VB 7E
PAER

Zr bk, X W 5E 3R W, NOD2 T R i i
AMPK/mTOR {558 CC 8438 iR fiz 28, HiAE
FHBLHIR 395 X A Wi s . L, $8 15 NOD2 7] fig
SEIRIT CC AR IAT TR AL,
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Mechanism of malignant behavior in cervical cancer cells based on
NOD2-mediated AMPK/mTOR signaling pathway

Du Ruiting, Wu Dongyue , Guo Qingmin, Jin Dongmei
(Dept of Gynecology, Qinghat Provincial People’ s Hospital, Xining 810007 )
Abstract Objective To explore the mechanism of malignant behavior of cervical cancer (CC) cells based on
AMP-activated protein kinase ( AMPK)/ rapamycin target protein (mTOR) signaling pathway mediated by nucleo-
tide-binding oligomerization domain receptor 2( NOD2). Methods
mine the expression of NOD2 in CC tissue. Plasmids targeting NOD2 ( shNOD2) and shRNAs negative control
(shNC) , NOD2 overexpression (NOD2) and vectors ( Vec) were transfected into CC cells. The effect of NOD2 on

the growth of CC cells was determined by cell counting kit-8 assay, colony formation and Transwell cell invasion as-

Bioinformatics analysis was performed to deter-

say. Transcriptome analysis was performed by high throughput RNA sequencing ( RNA-Seq). Western blot was
used to detect the expression of NOD2, AMPK/mTOR signaling pathway and autophagy protein in the cell line. 24
female BALB/c nude mice were randomly divided into four groups, with 6 mice in each group: vector group ( Vec
group ) , NOD2 overexpression group ( NOD2 group) , shNC group and shNOD2 group. The distant metastasis mod-
el was established in mice, and the fluorescence intensity of lung metastasis was monitored and the number of lung
metastasis nodules was counted. Results On-line database analysis showed that the expression of NOD2 in CC tis-
sues was significantly higher than that in normal tissues, and there were significant differences in the mRNA expres-
sion of NOD2 in different stages of CC (P <0.05). In addition, the high expression of NOD2 was associated with
poor overall survival and disease-free survival (P <0.05). NOD2 overexpression promoted the proliferation, colony
formation, migration and invasion of CC cells, while NOD2 knock-down was the opposite. Consistent with the re-
sults in vitro, the lung colonization and lung metastasis of CC cells in NOD2 group were significantly higher than

those in Vec group (P <0.05), while those in shNOD2 group were significantly lower than those in shNC group
(P <0.05). RNA-Seq results showed that the expression of NOD2 was significantly related to AMPK signal activa-
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tion, mTOR signal inhibition, autophagy regulation pathway activation and autophagy formation. Compared with
shNC group, the expression of phosphorylated AMPK and LC3 protein decreased significantly in shNOD2 group (P
<0.05), and the expression levels of phosphorylated mTOR and p62 protein increased significantly (P <0.05).
Compared with Vec group, the expression levels of LC3 and AMPK protein in NOD2 group increased significantly
(P<0.05), and the expression levels of phosphorylated mTOR and p62 protein decreased significantly (P <
0.05). Compared with shNC group, the point accumulation of GFP-mRFP-LC3 in shNOD2 group decreased signifi-
cantly (P <0.05). Compared with Vec group, the point accumulation of GFP-mRFP-LC3 increased significantly
(P<0.05). Conclusion

mTOR signal, and its mechanism partly involves autophagy activation.

NOD2 may promote the proliferation, migration and invasion of CC through AMPK/

Key words

nucleotide binding oligomerization domain receptor 2 ; AMP activated protein kinase ; rapamycin target

protein; cervical cancer cells; autophagy



