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Abstract

Objective: To investigate the expression characteristics of nuclear protein NOL7 in high-grade se-
rous ovarian carcinoma (HGSC) and its regulatory mechanism on malignant tumor behavior. Meth-
ods: Clinical data from 120 HGSC patients were retrospectively analyzed. Imnmunohistochemical
(IHC) analysis was performed to detect NOL7 expression and its correlation with clinicopatholog-
ical parameters and prognosis. Lentivirus-mediated NOL7 overexpression cell models were estab-
lished. Cell proliferation was assessed using CCK-8 assays, migration and invasion abilities were
evaluated by scratch wound healing and Transwell assays, and epithelial-mesenchymal transition
(EMT)-related proteins were detected via Western blotting. Results: Clinical analysis revealed a
low NOL7 expression rate of 73.3% (88/120), significantly associated with tumor size > 8 cm (x2 =
20.89), advanced FIGO stage (III~IV, x2 = 15.76), poor differentiation (2 = 32.18), and lymph node
metastasis (x2 = 26.34) (all P < 0.05). The 10-month survival rate in the low-expression group was
significantly reduced to 0.80 (95%CI: 0.75~0.85) versus 0.90 in the high-expression group (log-
rank y%z =24.76,P < 0.001). In vitro experiments confirmed that NOL7 overexpression inhibited cell
proliferation (inhibition rate: 29.2% at 72 h), migration (migration rate decreased to 21.54% *
3.49%), and invasion (transmembrane cell count reduced by 75.2%). Furthermore, it upregulated
EMT markers such as E-cadherin (0.82 + 0.07 vs 0.47 * 0.05) and downregulated Vimentin (0.28 +
0.03 vs 0.78 * 0.07) (all P < 0.05). Conclusion: NOL7 may act as a tumor suppressor by inhibiting
HGSC progression through blocking the EMT process, and its expression level holds prognostic
value (AUC = 0.86).
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2. ARFZEEHH
2.1. iR

AHIF 7T [ BPE A 22 T 55 N R EE B SIA B SRJEIRERRAIS NN S m R B i B, 9N
AAREEESR . RETARESZATT PR AT s HoA 5 B I PR B BB CRAR 6 . IR K AR, FIGO 4.
IR ROk SRR B A R MR 42U NOLT 85 (A e A 45 5. HERRARUE . Rarhe
AL PURIRTT s A GO R A B B (Cn At O 5 R Ve B B A 1 R ) s DRI DA B A
PEEL NOL7 25 A RIABIm I . A& LIRbsEIL 120 BB E N HT, FH4% NOLT & HRIEKF
S NERRIE A (n = 32)FIRFRIA A (n = 88). S AT FH 11 U S0 41 i R W [ v E AR R R BR A 7]
FE AR SN OVCAR-3, 2RSS FEMIC )5 : RPMI 1640 15953 (Gibeo, 525 11875093) (80%). A4~ LI
FBS (Gibco) (20%), FRAMA MR & 2R EAIKE 0.01 mg/ml.

2.2. RFHERUWES

K FHFRHE S H UL G R I . ) 4 RS . BRRE 2 KA E, BHTR R R B A
SPUREE: Win NOL7 —Hi(1:50) T 4 CHFE %, K51 HRP Arid —Hi %I § 30 min; DAB &
EyEH RG] T BAEE F &L, IR ERGMZ, REWIRE . THC /- WHE 2 SChIX 5
NOL7 @ik H 5L RIAAH 1) E & RE, e KT ZR>30% M MR 4i i Bos HE S 5, ZsRk>2+
CRREERIESr, f: 0= LYeth, 1+= J9FATE, 2+= th2&Patk, 3+= JRMAME). (SR R i 2 5
PEAHR T 23 b > 30% H R g > 2+0), ABHFNRREH N = 32); HUEAKERE L (n = 88). Lt
A EH P 44 95 B R a0 ) 1 36 IE, A ORas S n] B 1

23. EEDHRISEEE ST AT

AW SR Kaplan-Meier 72:42 4577 M 28 Y45 NOL7 Fikxt s fO52m,  DLAEFERFIRIOR ) okl
SRV RBONIS, I R AR5 N RIS N SEFIAM, Bt log-rank K5 H A 4 1] 22 55
AR R ROC HiZR/rHrisWiakhe, Rafoh 1R tE . IURoNRURE, DL R FUAUC) B X 5 .
ROC £ 5047 (1 B A2 PP NOL7 X g 2 J (s Wi dlhe , H45 /5 A8 5w SO~ HGSC I PR ik FIR
A, DX B G T @il R ARARS, B RTERS T L NRRFESE: MRKE >8om (R
BREZ 28 1E); FIGO 43 HA I~V (M 150 ) AR O EBNE RS ) IR S B (R TR . R
AT —ZHENEZA RSB, B M. e E R NOLT Rk 52 78 R .
2.4. CCK-8 ¥ {EEE 4R

KH CCK-8 VA AN I AE J7: B3 TR AN 40 N = 2 —— S O R R AR ) 1873 B s B A
YL (LV-NC) 18 #/F NOL7 it FIAZH(LV-NOL7), FHWE 5 ZfL: 45T 0h. 24h. 48h. 72h
8] 557 ) A 35 724K RN CCK-8 iR, 37°CHER 2 h J5 M HERFR G E 450 nm 3 KA 6 (OD450
nm){H .

2.5. TR RRESEOM

KRR K Transwell /NS5 AN MGE AR ZERE T KA s AT IR . 1895 35 25 3k 5%
YA (LV-NC )} 1895 55 5 NOL7 i #E4L(LV-NOL7 1), RIIJRSZI&AE ] 200 uL 70 @ H Sk T 5 2 40 i
FE AT, 0 h K 48 h &L ] 40 IRICSE, LA Image) B BIH @& REEEF = 1~48 h MIJREA
/Oh RIJRTHAR); Transwell S246 DL R g /N s L=, BMgI)G 37°CHE9% 24h, FEMA 20% FBS 1%
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2.6. REERAENE

Kb #E Western Blot AR IR I 3R0E : AR ZMRRIRDUR R H, BCA VRN E W FE 5 HUAE B i
(30 ug)fT SDS-PAGE HLUK(IKZEHE 80 V, 43 B fik 120 V); #6JE% PVDF JE(1H € HLIR 300 mA, 90 min),
5%/t g A= WhEt 1 2 hy # I —HT(E-cadherin 1:1000+ Claudins 1:800. Occludin 1:1000. N-cadherin 1:1500.
Vimentin 1:2000. MMP-9 1:1000+ S-actin 1:5000) 4°C ¥ & i #&; TBST ¥5¥E 3 X (10 min/¥X)J5 i1 HRP
¢ —H0(1:5000) =I5 E 2 h; ECL AL K65, Bio-Rad B SR RS KERS, Image Lab #AE/Hr
10D 18 ( H (15 11 10D {8/B-actin 10D {EARMEILALTE); AT SRib B 3 1Kk,

27. G FERZE

THEERIIIE + fadEZE (X £S)RRER, HIF SR H B R 7 Z 5 BT (ANOVA), I L%k
FH Bonferroni y2:(CCK-8 SZ48)8k LSD-t #4536 (¥l JR/Transwell S256); 805 R LUREL (%) ik, ZH IR b
R (2 K5 A7 TR H Kaplan-Meier 15573517 log-rank £556; 12724 GEi L ROC HZE T I
FUAUC) WAL . BT it s SPSS 26.0 T {F5E i, % /K#E o = 0.05, XUl P < 0.05 H5E %= 5HF A
EENES-9'8
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Figure 1. Immunolocalization of NOL7 expression in high-grade serous ovarian carcinoma tissues
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WEMM: fEMEKS <8 cm BE T NOL7 miRiE RN 43.3% (26/60), W& mT>8 cm 41 10.0%
(6/60) (2 =20.89, P <0.05); I~IT #AHH mRIL LN 44.4% (20/45), W& & T M-IV BIEE K 16.0% (12/75)
(*=15.76,P <0.05); mi b4 mRILRIE 60.0% (24/40), &3 = TARMLLLHT 10.0% (8/80) (2 =32.18,
P < 0.05); TKELEEFE B mEIERN 62.9% (22/35), i THFEHN 11.8% (10/85) (2 = 26.34, P <
0.05) (% 1). FiR&E F3/R NOLT IRFRIE 5 Mg 12 28 ERHECBOR IR RSE S B 100 IR0k Stk R 4
R VIR

Table 1. Analysis of the correlation between NOL7 expression and clinicopathological parameters in high-grade serous ovar-
ian carcinoma

1. NOL7 RiESIRESRA KR E IR FRIESHEL LS

NOL7 Fit
[EZSIBEE n=120 - ‘ e P
HRIEM=32)  fKkEIEMn=288)
FE#(R)

<60 48 13 35
0.21 0.650

>60 72 19 53

filR K42 (cm)

<8 60 26 34
20.89 <0.05

>8 60 6 54

FIGO %331

I~1I1 3 45 20 25
15.76 <0.05

I~1V # 75 12 63

SRR

mHh Ak 40 24 16
32.18 <0.05

&5k 80 8 72

N

I 35 22 13
26.34 <0.05

H 85 10 75

3.3. NOL7 FRiAKEX B H4E MG RIS e TR

HAE TR KRR RAVE AR R, (B W35 N, JREAEAERN 1.0, 2 10 DMHBER 0.80
(95%CI: 0.75~0.85), WMEHIAR (60 ™ H)FaE T 0.30 (95%CI: 0.25~0.35); 1Ml r e ik 2 AR A 4EFF1E 0.85~0.90
[X [8](log-rank y*=24.76, P <0.001), WHAAfFZ 7 HA G758 (5 2(a)). (IRFIRHPALAELFIRL ) 18
MNH, RERRTUG . mRIEAPEAEARE, RE NOLT IR YER . ROC ML/ Hr£E W, NOL7
KIEHIZWIAE AUC 3£ 0.86 (95%Cl: 0.82~0.90), MUK N 82.5%M Xf M. 1-45 721N 19.3%, HIZk 2
Bk BT HB 25 T2 H 4P <0.001), $E7RHxf g ik e BAA R AF 1 X 4368 71 2(b)).

3.4. NOL7 i3 Fik 3t B 4o i i 78 75 1 R0 3

CCK-8 it 7~: 0 h B} =44 OD450 nm 41t =2 R (W4 0.24 + 0.06, LV-NC 4: 0.23 +
0.05, LV-NOL7 #H: 0.25+0.08, P >0.05); BlHJ[AIZEK, LV-NOL7 I # %03 EK, H 24 h, 48
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0.89+0.12) & LV-NC £H(0.44 +0.04. 0.65+0.09. 0.87+0.11) (P <0.05), x4 5 LV-NC ZH7E &I} a]
ML REZEFP>0.05); HLEER LV-NOL7 24 72 h I BEFEHNH]ZIE 29.2% (Bt fR4L) (K] 3), 1ESE
NOL7 i F ik 5 2 40l A0 S G e s 7k
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Figure 2. Impact of NOL7 expression on patient survival prognosis and diagnostic efficacy. (a): Kaplan-Meier survival curve
(log-rank y? = 24.76, P < 0.001); (b): ROC curve (AUC = 0.86, 95%CI: 0.82~0.90
2.NOL7 FRiAM BEEFRRIZWIERERISZND. (a): Kaplan-Meier 4 774k (log-rank y2 =24.76, P <0.001); (b):
ROC HIZ%(AUC = 0.86, 95%CI: 0.82~0.90)
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Figure 3. Inhibitory effect of NOL7 overexpression on cell proliferation
(CCK-8 assay)

[& 3. NOL7 i 3Rk X} 4B EsE A HIHI R (CCK-8 5%)

3.5. NOL7 i FiA X AT 8 1R 22 e I A 3

M ThAESEIG Bon: RIJRSZEE Y, 48 h I LV-NOL7 44T R B E MR E(21.54 + 3.49)%, fk
T X PR ZH(56.82 + 5.38)% /% LV-NC #1(54.71 £ 6.79)% (F = 58.33, 4liE P <0.05, HHLLEY P <0.001);
Transwell 52561, LV-NOL7 2H 7 4 Mo 3 9(86.54 + 23.51) 4, BNt EZH(349.50 + 48.63) 1 )2 LV-NC 41
(372.43 £ 5227V N/ 75.2% (F=92.47, #118] P<0.05, P§H LI P<0.001); X415 LV-NC ZH40)H
VIR EITRIRZERDL, M LV-NOL7 A& AR, FIEgsmem(E 4), BEMIESE NOL7 id Rk
A 2 ) R AN B L RS 1R 2R RE T
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Figure 4. Inhibitory effects of NOL7 overexpression on cell migration and invasion capabil-
ities. (a): Scratch wound healing assay (48 h migration rate: 21.54% + 3.49% vs 56.82% +
5.38%); (b): Transwell invasion assay (number of invading cells: 86.54 + 23.51 vs 349.50 +
48.63)
4.NOL7 @ FA X AT B IR 2R HIHIEINER < (2) : RITRSEH (48 h iFFE 2R :21.54%
£ 3.49% vs 56.82% + 5.38%); (b): Transwell {2Z2SCI5 (ZRRELMAEEL: 86.54 + 23.51 vs
349.50 + 48.63)

3.6. NOL7 i&EiL EMT #8354 FHi byl #

Western Blot il B~ 264 2 E 0, LV-NOL7 41 I 2 b5 &) E-cadherin (97 kDa)+ Claudins (27
kDa) & Occludin (65 kDa) 2% & (4 IR, 1 4] 78 Jii 475 5 4% N-cadherin (130 kDa).  Vimentin (57 kDa)fl{7 2%
FHCEE F MMP-9 (92 kDa) 261 & E A8, f-actin (43 kDa)W S &850 (14 5(a)); EREHIIESZ: SR
20 % LV-NC HAHkE, LV-NOL7 4 E-cadherin (0.82 + 0.07 vs 0.47 + 0.05/0.50 + 0.06)~ Claudins (0.75 + 0.08
vs 0.43 + 0.04/0.46 + 0.07). Occludin (0.68 £ 0.06 vs 0.38 + 0.05/0.39 + 0.04)F ik .35 EiHFY P <0.05), i
N-cadherin (0.31 + 0.05 vs 0.85 + 0.09/0.83 = 0.08). Vimentin (0.28 + 0.03 vs 0.78 + 0.07/0.77 + 0.09). MMP-
9(0.24+0.04 vs 0.82 £ 0.10/0.80 £ 0.11)FiE L # FIHEY P<0.05) (K 5(b)); HEAREFAILIRR NOL7
I 2k T REE L I EMT R4 s 4 4%

4. Wig

NOL7 (X# PQBPIWE N Z ThReZA-E 1, HAEY)S D Ae 2 0535 I ZH LR BRI M AN 2 B 52 2%
. NOL7 fEJhE s 0 A €. fEE 300 e A O SL0m A o s BE D R ¥R AR, ald 4 i A=
F(TSP-1 _Liff)s EMT #EF2(E-cadherin/Vimentin 1 45) FIAZ A @ VA iR 2k FE [5]-[9]; SR M AE BRI
AR IR F[10], R IFFBARIG . XF7 G DR8N fe 5 SV 1 AR 48 A0 e——
BIUNTE E 20, NOL7 52 RB MRl (Rl 7 B AL SBaE 1], 1M 7E 2 € 2080 v AT 5 e e s 52 R )
ISR AL, VE N R A O R T, NOL7 B 4E kR A~ 45 0 se B M I 4n e B i 12] [137.
H C Rtz A= @ AL15 5 (NoLS) A F (1 iy 5 Al ) 285 6 FUR SRS AE F I 25 i 2B, A% - 45 2 &
3 NOL7 kit #5 I 2K ThRE[14]
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Figure 5. Regulation of EMT-related protein expression by NOL7 overexpression. (a): Western Blot band images (molecular
weight markers indicated); (b): Histogram of relative protein expression levels (P < 0.05 vs controls and LV-NC group)

& 5. NOL7 it RiA 8% EMT HHXERMRIE. (a): Western Blot £HE(HFEFFT); (b): EREMNRIAEFRE
(P<0.05vs XHEZE K LV-NC 48)

AR TR, HGSC H NOL7 FHPERIA AL T 55 IE R HZH, Ui NOL7 2IFRIEKPLH
KRR, WHES 5T HGSC MAEAEK RIS Guit408r NOL7T 5 B N RFFE 1)K /745 R IR, NOL7
RFRIE SRR R B AR b Stk L 45 55 R R TS AR A7 IR 2 DIME OC . ASHIE 70 45 SR 3R WA
FIk M NOL7 75 2 TR A 45 400 2 DR VR F 0k e 25 RAHARA[5]-[9]. NOL7 7E HGSC H & 444 2 [ 1)
YER, ASCEERA LRt/ 3] TEsR, RIGEZRik NOL7 J Ui S5 41 i (38 53 1 VR 28T # 6E 0 1H 2
TR Sk, I G NOLT BAPE B A A7 s T NOL7 B3 i — DU BH NOL7 P th 2
HGSC B AT G s R 2 —, Alaed a2 HGSC B3 Pl Pk A= 7 1.

R RS A (EMT) S0 A Ji A R B ) O B A, R AR b, b 7 40 M SR A5 1) 70 J5 440 PR PO AR AE
MAE SR RE 1G98 . EMT [RFIESE T bR AR E4 (6140 cytokeratins A1 E-cadherin)$it 2k, [H]
oA MAR EX) (] 40 N-cadherin,  vimentin FZFE 8 () EFRIA FIH . A4S 800 B 40 A 2R 2 TR 41 A i
PE, EAMME AL, HE g N RIA; (R R MR TR R B P W R R [15]-[18]. AWFAAEFRZE NOLT
IAE ML 2 BHiE 2814 NOL7 J5 E-cadherin. Claudins. Occludin 33 {2 3 i, 1] N-cadherin. Vimentin
MMP-9 FIL %3 Ti; X—3 EMT MHKCE H RGN NOLT i ik il Gl i EMT dhR2 i i
SR

25 ERTiR, #£ HGSC 1 NOL7 FHM: A 2K T 55 2H 21, NOL7 IRk 5 HOK s R~ w5530
R Bk B b S 7 AN T AR A7 A S UIAR 9% . NOL7 it ik ml et i %% EMT JERE 3061 g 12 28 44
. AHWFFIAA NOLT J{E A HGSC ## Ml 5B 15 M AL Whsic i .
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