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AU ALZ b NEK2 Fil circPITX1 £ LK Y
TR Y 0 T K 1 s (A PR o

HF, XA, & 9 (WA =R Be iR, R =3 572000 )

# E: BY KT THEALS T PSRN KM EE 2(never in mitosis geneA related kinase-2, NEK2) #=ZRJX RNA Bt /R
253835 B 1(circRNA paired homology domain gene 1, circPITX1) &k 5 THBE ARG X Z . F73E #2017 5 1
A~ 2018 4 1 Aw KA = T E RS 5007 67709 82 'S 3 SH AR AT o ARIEA TG Ptk B G DL M AL ST 75 2,
- AATT IR (n=51) Feik ST AL (n=31) , B f.9% 283405 % (immunohistochemistry, THCS) 408 20198 5 20 42 Ao
FLL P NEK2 & @ &k, K A% K FEHZ 2 PCR (real-time quantitative PCR, RT-qPCR) #1 circPITX1mRNA #F= NEK2
mRNA %k, %it 3 5 A BA % F circPITXImRNA F2 NEK2 mRNA 53 57 808, 16 Rom B 45 4009 % £, A Kaplan-
Meier 4 7w & 547 5 #15% % % circPITXImMRNA #= NEK2 mRNA & ik RK-F5 & H 4 HFE 6% %, COX BAHH & 3%
BHETGRROARRE R, R  THRBALT NEK2 Fa ikt [85.37% (70/82) ] & T4 4142 [12.20% (10/82) ],
EFAGFESL(=87.857, P < 0.05) . AL P circPITXImRNA (1.92+£0.24) , NEK2 mRNA #.i% (2.04+0.31) & T 5%
2027 (0.81+0.20, 0.93+0.27) &k, £ H %t 3 &L (1=32.174, 24.450, ¥ P < 0.05) , THMLLLAF NEK2 mRNA 5
circPITXImRNA %k 2 8 % EARX (7=0.618, P << 0.05), FIGO »#1Il A ~1I B #1'5 #1% %% NEK2 mRNA (2.54+0.23) ,
circPITXImRNA (2.33+0.19) % X 25T [IB &4 (1.17£0.40, 1.21£0.30) & ik, Z739H %55 L (1=19.730, 20.710,
3 P < 0.05), % # AT AL NEK2 mRNA(2.39+0.38), circPITXImRNA(2.50+0.21)3) 2 %3 T 07 408 41(1.83+0.28,
0.97+0.28) , £FA%it3FEL (1=7.109, 28.149, 3 P < 0.05) , NEK2 mRNA[ (48.78% (20/41) ] #= circPITXImRNA[54.76%
(23/42)] # Ak ik tAH =4 A 5 5 B 345 T NEK2 mRNA[90.24% (37/41)1, circPITX1 mRNA 4k & & 28 [85.00% (34/40)],
E AT 3 ESL(f=5.118, 4.890, 3 P < 0.05) ; NEK2 mRNA[ (26.10+3.62) A ] #= circPITXImRNA[ (25.87+3.81)
AR B A L3 A AR 2242 F NEK2 mRNA[(33.25+4.09)4A ] A= circPITX ImRNA & 4 20 [(32.02+4.02)4A 1,
EF AT FEL(1=8.382, 7.140, 35 P < 0.05) , FIGO 51l A ~TI B (HR=3.754, 95%CI:1.621 ~ 8.694) , NEK2 mRNA
% & & (HR=2.874, 95%CI:2.504 ~ 3.497), circPITXImRNA # % ik (HR=2.679, 95%CI:2.485 ~ 3.184) & & #H 5 & & W
RRAM AR EE (39 P39<0.05), 258 NEK2 v circPITX1 £ H ML T RAFZ | TR AT BB ELTSG
e AR ED
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Correlation between the Expression Levels of NEK2 and CircPITX1 and
Radiotherapy Sensitivity and Prognosis in Cervical Cancer

CHEN Xiao, WU Xiao-ying, AN Ming(Department of Obstetrics and Gynecology, West China Sanya Hospital of
Sichuan University, Hainan Sanya 572000, China)

Abstract: Objective To explore the expression never in mitosis gene A-related kinase 2 (NEK2) and circRNA paired homology
domain gene 1 (circPITX1) in cervical cancer tissues and their correlation with radiotherapy sensitivity and prognosis. Methods
82 patients with cervical cancer who received radiotherapy in West China Sanya Hospital of Sichuan University from January
2017 to January 2018 were selected as research object. The efficacy of radiotherapy was evaluated according to the lesion
shrinkage after radiotherapy, and the patients were divided into radiotherapy resistant group (#=51) and radiotherapy sensitive
group (n=31). The expression of NEK2 protein in cervical cancer tissues and adjacent tissues was detected by
immunohistochemistry (iIHCS ) . The expression of circPITXImRNA and NEK2 mRNA was detected by fluorescence real-
time quantitative PCR ( RT-qPCR ) . The relationship between circPITX1 mRNA and NEK2 mRNA in cancer tissue with
radiosensitivity and clinicopathological characteristics was statistically analyzed. The Kaplan-Meier survival curve was used to

analyze the relationship between the expression levels of circPITXImRNA and NEK2 mRNA and the 3-year prognosis of
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cervical cancer patients.COX regression analysis was used to analyze the risk factors of poor prognosis in patients with cervical
cancer. Results The positive rate of NEK2 protein expression in cervical cancer tissues [85.37% (70/82)] was higher than that
in adjacent tissues [12.20% (10/82)], and the difference was statistically significant (x’=87.857, P << 0.05). The expressions of
circPITX1mRNA (1.92 + 0.24) and NEK2 mRNA (2.04 + 0.31) in cancer tissues were higher than those of circPITX1 mRNA
(0.81 +£0.20) and NEK2 mRNA (0.93 + 0.27) paracancerous tissues, and the differences were statistically significant (+=32.174,
24.450, all P < 0.05). There was a significant positive correlation between NEK2 mRNA and CircPITX1mRNA expression in
cervical cancer tissue (7=0.618, P << 0.05). The expressions of NEK2 mRNA (2.54 + 0.23) and circPITX1mRNA (2.33 +0.19) in
patients with FIGO stage IIIA ~ IIIB cervical cancer were significantly higher than those in IIB stage patients (1.17 + 0.40) and
CircPITX1 mRNA(1.21 £ 0.30), and the differences were statistical significance (=19.730, 20.710, all P < 0.05). The NEK2
mRNA (2.39 + 0.38) and circPITXImRNA (2.50 £ 0.21) in the radiotherapy-resistant cervical cancer group were significantly
higher than those in the radiosensitive group (1.83 + 0.28, 0.97 + 0.28), and the differences were statistically significant (t =7.109,
28.149, all P < 0.05). The 3-year overall survival rate of NEK2 mRNA [(48.78% (20/41)], circPITX1mRNA [54.76% (23/42)]
high expression group was significantly lower than that of NEK2 mRNA [90.24% (37/41)], and CircPITXImRNA low expression
group [85.00% (34/40)], and the differences were statistically significant (x’=5.118, 4.890, all P < 0.05). The mean survival time
of NEK2 mRNA [(26.10 + 3.62) months] and circPITXImRNA [(25.87 + 3.81) months] high expression group was significantly
shorter than that of NEK2 mRNA [(33.25 + 4.09) months] and the circPITX1mRNA low expression group [(32.02 + 4.02)
months], and the differences were statistically significant (#=8.382, 7.140, all P < 0.05). FIGO stage IIIA ~ IIIB (HR=3.754,
95%CI: 1.621 ~ 8.694), high expression of NEK2 mRNA (HR=2.874, 95%CI: 2.504 ~ 3.497), high expression of
circPITXImRNA (HR=2.679, 95%CI: 2.485 ~ 3.184) were independent risk factors for poor prognosis of cervical cancer
patients (all P << 0.05). Conclusion NEK2 and circPITX1were up-regulated in cervical cancer tissues and could be used as
markers for radiosensitivity and prognosis prediction.

Keywords: cervical cancer; centrosome-associated kinase 2; circRNA paired homology domain gene 1
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homology domain gene 1, circPITX1) J&H A 34/ [
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(International Federation of Gynecology and Obstet-
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AR DZE T LUE K PEAE A 12
Wk e B QE UIRYT N BRAARA MO T O 8
WAFERYTY ; OVIKIZIR, BA MR E; @
BT AR EE Bk ; ®BE MR E X AT
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EIFRAE; @FF K HAEMEME ; GJFF K™ HE A #
YRR, RNRERLA 2R FIRET
12 ES5EN 519780 H REA TEITFE R
ABI7500 %% % % # PCR ( 26 [# ABL /A # ) ; CR
Master MIX k5% & ( H A Takara 2N 5] ) ; SP fuyis
A& (L2 EM /AR ) 5 NEK2 fiis
PR ( Abcam AH] ) .
13 F&
1.3.1 NEK2 FE AR 0E A 5 S d 2hn A
PR e, Al IR R R | et
200 i T A YL o g BE A L, e (0.
T, 1. Yemik, 2. Y SYe@mfl (0.
< 25%, 1: 25% ~ 50%, 2: = 50%) #3155
Pt iP5y, o< 2 40 BATE, =2 SN,
IR 57 41 40 NEK2 kg BHE %
1.3.2  circPITXImRNA, NEK2 mRNA 3 i 46 1l
s Mg a4, SR Trizol EHEHUH LR RNA,
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TE 1.8 ~ 2.0 KB RNA S5 i cDNA, S s is
J¥: 37°C 15min, 85°C 5so ¥4 SRR R 10ul: S5x Prim-
erScript Buffer 2 pl, PrimerScript RT Enzyme Mix
0.5 pl, Random 6 mers (100 um)0.5 pl, OligoDT 0.5ul,
JURNA 3ul, 7&K 3.5ul, LI cDNA JA# , #E47
gRT-PCR S )7, Kl CircPITX1, NEK2 mRNA f)FEik
K, JWARZR : 5xSYBR Green Mix 10ul, [ FiF5]
)4 1ul, cDNA #i #iz 1ul, ddH,O 3ul. JZ B 2 5 9
5°C7E P 10s, 65 °C3H k 20s 72 CHEffi 155, 40 411
R 59 circPITX1: 1F X 5-GCGTCCCTGTGTATGT
TGGA-3’, & X 5-GTCTGTCTTAAAGCGACAGC
G-3’; NZ U6: 1F X 5-GCTTCGGCAGCACATATA
CTAAAAT-3, JZ L 5-CGCTTCACGAATTTGCGTG
TCAT-3’, NEK2: iF X 5-TGCTTCGTGAACTGAAA
CATCC-3", JZ Y 5-CCAGAGTCAACTGAGTCATCA
CT-3; I & GAPDH: I X 5-TCCTGCACCACCA
ACTGTTT-3, & ¥ 5-GGATGATGTTCTGGTGGGC
A3 RNEERE , R 272 “ 14 circPITX ImRNA,
NEK2 mRNA X}k b,

T8 U 41 401 circPITX ImRNA, NEK2
mRNA FHXF I8 B IS 30 1.92, 2.04, DLk
JF, AR ARG, I TR T
1.3.3  JICH 7 i SRR VTAY . T A S X S 34
T 58 B ARG PR TT o SIS R H E AN A%
6/10MV X ¥4k, s KB w9 Y ) 25 e, i
BFEF K /NEE 20em x 20em,  BER 2Gy, HFKR 1IKR,
B S WK, s ANRET BRI 30Gy 5, FRSHE
[B] 25T dem FEETHGEERY, LACRPER B be X B,
[T IR ENT , Bk 6Gy, BEJE 1R, J5%
36 ~ 42Gy/6 ~ TR, JFHIRIT Y RATHMNEET
A WEFE X AR BT B AR P IR T I = 84T 5 i
©. ZHA12A BB, CT HF&G =K, #i I WHO
SCARIE ST BV b3 UE (response evaluation criteria in
solid tumours, RECIST), XFktiR 4618 ol M iy
ITRL, R e 2 (ke il R, 20FEY
Ji ) L BB GfE (ke KAR S R HAR TR
50% Ph b, EAFRLEIUE ) | R ORkbEk
12 e e KR HAR TR U D 50% LR Bl K 25% LU
) Mt Okt KR M K AR U
K 25% i b, sl it ) o

XJ 58 4 5% il 1) KB o M O U (n=31)
TRAr SR . FeuE Btk JR in I A R E S BT kB 4

(n=51) ,

1.3.4 BV FrAWRN S A2z BRI G T
By, Sk 36 AN A, B AR —, BT
KHI12 . BEkEYT, BTN N B E RS AT
BE DT H 98 2021 4F 1 A, B S BB

ooV R o SRR = AR NBETE A TS
NER
1.4 %t 54 R SPSS 22.0 #4748 1143
Br L THECR B n(%) %R, RR T () K%
THEFRIUIE + aiE2E (Xxs) R, dlA] LR
RFISTFEAS ¢ K5, AR5 HTR ) Pearson #H¢
43 Mri%. Kaplan-Meier J2 Log-rank K 5 #5417 25 7743
Wro B2 R 2K ZE COX [alH 40 By ey #5434 1
JEARRBGERINE ., P < 0.05 HESASHE L,
2 #R
2.1 NEK2, circPITXImRNA &£ &2 WWHE 1.
"B S0 9 41 2 P NEK2 2 1 36 35 BH 7 K [85.37%
(70/82) 1 B THREZR4HL1 [12.20% (10/82) ], 5
HGiitE X (=87.857, P < 0.05) .

B SRR 41 4 cirePITX 1ImRNA (1.92+0.24),
NEK2 mRNA ik (2.04+0.31) & T35 4141 (0.81+
0.20, 0.93+0.27) FKik, 2R A G2 L (1=32.174,
24.450, ¥ P < 0.05) . & #5241 21 NEK2 mRNA
5 circPITXImRNA 3% ik 2 i 3 1E A ¢ (7=0.618,
P=0.000),

g

W

DA e S SR WA S
1 SHUEHLALH NEK2 ZEEFRIE (200% )
22 TP NEK2 mRNA, circPITXImRNA & &
Sl RmBAaiEagk %2 UL 1. FIGO 711 A ~
1l B 117 %48 B 2% NEK2 mRNA, circPITXImRNA
TR RET UB MEH (3 P < 0.05) . AN
A2 IR R/ INE B I NEK2 mRNA,
circPITX1mRNA ik ToH 225 (3 P > 0.05) .
23 ¥ # & P NEK2mRNA #= circPITXImRNA
537 SR B Wy K R B BIUE O ST 41 NEK2
mRNA(2.39+0.38 ), circPITXImRNA( 2.50 +0.21 )
3w TR (1.83£0.28, 0.97+0.28),
LRAGFE X (=7.109, 28.149, ¥ P < 0.05)
24 F# % P NEK2mRNA, CircPITXImRNA %
rE5AAMEHXE UL 2, K12, NEK2 mRNA,
circPITX1ImRNA 7578 3k 21 AR MM R O A
[P F NEK2 mRNA, circPITXImRNA {3 ik
Z41( ¥ P < 0.05) . NEK2 mRNA, circPITXImRNA
R FR IR ) = AR B AAE R B KT NEK2 mRNA,
circPITXImMRNA R £ K4, Z R A G i ¥ 2 X
( #J P<0.05) ., NEK2 mRNA, circPITXImRNA
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B3R 41 1) F 4 A4 A7 i R 2 2% JH T NEK2 mRNA, P <0.05) .
circPITXImRNA fl.RIAH, 2R A5 E X (8
*1 EEH NEK2 mRNA, CircPITXImRNA RiZSIEFRBEBSENER
NEK2 mRNA cirePITX ImRNA
LTE
Mk t{H P{H NSRSy 8 t{H Pfg
I (%) > 60 1.96 +0.34 1.86+0.28
1.885 0.063 1.803 0.075
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ke 2.08+0.29 1.960.23
MEAN (em) <4 198 +0.35 1.88£0.22
1.670 0.099 1.500 0.137
>4 2.10+030 1.96+0.26
HEEAE Y 8 i 118 14 1.17 040 121030
19.730 0.000 20.710 0.000
Ma~TB#H 2544023 233+0.19
.&k2 BB NEK2 mRNA, circPITXImRNA RiZ54£EHEHXZ
il 3IEEAAR% (n) ] LogRank o P T4 AEmtE (H) t P
NEK2mRNA &4l 48.78 (20/41) 26.10 +3.62
5.118 0.000 8382 0.000
I nsil 90.24 (37/41) 33.25+4.09
CircPITX ImRNA ~ F7ik41 54.76 (23/42) 25.87+3.81
4.890 0.011 7.140 0.000
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2 NEK2mRNA, circPITXImRNA FRiEXE5E 2 H EGFHEHRZ00
2.5 COX ® A5 EH&EELTE R R EKRRE 1 circPITX ImRNA 19 5 92 15 J2 52 M B 20095 78 3% 1
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x3 COX AN HEMEEENEARMEKREER
COX HZE COX ZWZ
% kB
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HEF FME =0, PIRAHE =1 1398 (1120 ~ 1.729) 0.091 — -
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FIGO 348} B=0, MA ~MB=I 2978 (1652 ~ 5.368) 0.000 3.754 (1621 ~ 8.694) 0.002
NEK2 mRNA Rk =0, FHk=1 2.978 (2304 ~ 3.510) 0.007 2.874 (2504 ~ 3.497) 0.010
cirePITX ImRNA Kk =0, @ik =1 2.792 (2360 ~ 3.250) 0.012 2.679 (2485 ~ 3.184) 0.025
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Fk B ETE, H5E 8068 FIGO A X, #R
NEK2 (435 T v] RE S 5 8 809 1) g 2 A e
SR, WFEEV, BEEUEAIE NEK2 RIS 5
miR-195 F3& F A 5, miR-195 F9FEIE T IHFE
NEK2 mRNA fifaE e, {2k NEK2 iy ik 1,
WAL, B U0 40 A b NEK2 2835 T e 8 10 &
F B iy &k, M iEsais Sl T 1S
RN PN R AR R R R AR, fR R R 4
s s K fz 28 VO AR T, BOT T4 NEK2
mRNA FikKPHR, PR s S48 NEK2 /)
KB GHOTIBUWIE A G AR LN, &
598 983 4 i oF %3k NEK2 J5 BE 0% 10 5805 Wt/
B -catenin {55 H, 123 H A Wntl GEIZE 1%
7% DNA fi 716 2 A I 4 DNA YE #5184 i1k,
St e A L BT TR BT, RIS A A K
I R AIE NEK2 9235 )5, DNA #iifs 2 3N %
IRFRA,  FB IR MR A X O A ARk
BRI, L TR e i 20 210 NEK2 %63k, AT
T R B B O IRYT ROV, NEK2 1] B8 1Y 2 e
B SR IO WU E R AR ) 2 AE b . AR o AR A
SRR, NEK2 mRNA & 31k B B A7 P 38
%, REHUEBFE UG ARSI R, EK
NEK2 &5 i By 80008 100 A Brsa A s 4 I R L T
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cireRNA J&—J87F HAZ AR Wb & B 32 5 1 7Y
JEm S RNA, TFFE &P, circRNA 1Y 55 R IAA
AU i egg ) A e, I8 S5 AR IR T R A
BEUIAE G, S BT A MR T SR B TS A DG AR

Pikr iy U cirePITX J2 3T 4F S 57 A& 30 %) B
RNA, HAE NN TS PE RNA 857 22 250551 1)
T A TERE AT, fE kR A0 A A 3 i K e R T
AWFFE R, BT circPITX1 BI85 THE, JF
5 FIGO 4314 5. circPITX1 263k T (9 WL 32
N6- H E AR (N6-methyladenosine,m6A) & i 5
9T R, B 3 m6A & 1 {2 #F circRNA
(T 32 M R B2, 8 circRNA ik LR 15,
BRI HRAE, circPITX1 ] L i 43 7V 48 iV
PP miR-518a-5p MYTIRE, fEUE AN 17 5244k
D ik, UM aEm A& TEMRE, It
T iR A0 PR T B BRSO T LA R
141 circPITX ImRNA A% 5, #/R circPITXI1
ATRES SHUTHITIIE . AR, circPITX1
AT 3 oL (1 A P 20 B TP TR A, i e 200 i P
SrHkpTtE . BEAERFIT RN, B S A M T SE R an
PEANPE XY HE 2 35 A RS o e AN E g,
B SRBOUTIRYU & BY, cirePITX1 RE %1 o B4R
WG IELES 3 4 /AKT {5530 1, {20t e 40
HR AR R B XY HE 2 fEk, PG aRXT
WO PRI A 2 R, i ae G E # e R A1
ZUrp circPITX1 B354 BT X5 B35 7 BUse v ik
FRVPAL, X T IRy T AN BUR Y B B0 H T AR
WALY T S HAMZEARTT, R IRIR TS . AT
Y it A AR AT R R cirePITX ImRNA 15 235 1 5
e R ARG 2%, R E BV B U A R
MST SR R ZE, $2R cirePITX 1 & —Fh T i) 2y 259
TS AHOCHR Y, (EAHIm IR DG

AW 5T, B S 41 40 NEK2 mRNA 5
CircPITXImRNA %35 2 B 35 1A K. WFsR R,
miR-329-3p i i #0455 NEK2 il g 4t He et
TR, YR ECT A BURME, T CircPITX1 BERSAE N
O TUELR, S54A I IH miR-329-3p VR, it
e A %) Bk 0 i, i SO IRBL I A . TR
B, B SR A 2 R A B L R 2
1) s 2

25 F ATk |, B #UE T NEK2, circPITX1mRNA
RikTtEr, WERBTHE 5 HT U A A U
M, REEHUEERE A RTUS WS ERE R I
PR B A AR By Sl 4L rh 3 R GR I L, XTH
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