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HH: MWNEK67EHepG24Hfi 15z, FFARMEARE ERFRARFRIFREKFE, HrHER
R REIAIMRR. ik FEHepG24H A3 e pMCV-Nek6-MycHpMCV-Nek6-Flag, R [E{E%
P9t E N SENEK 6 7EHep G2 40 Ffd # (¥ %8 A7 ; B F RT-qP CRZAY M 4751 FFF 4 ffd FF & (HCC) AR 5 48 BT e
FHH (>1 cm)FNEK6 mRNAF)RIX/KF; B Western blotiERy il %4 765 FF 40 R AT E H R SH M IER
JFHAFNEK6E AIRIEKF . WEFASITHZABHENIGRREETR, GRS F588. BN,
R (A /2. MMEAFPAF (2400 ng/mlEk <400 ng/ml). Edmondson#}&. 4R, f5um
#{2J0 (microvascular invasion, MVI)2§, 43#TNEK6 mRNAR A K5 & G RR A S EIR R . IEXHRE
KRR, BERSITHRIRR, £ERESTH I tLogisticE A4, PP < 0.05]0 8% %
B HEN. &R RBERALEER, NEK6EEEI THepG2ARMAMZY, EHRFKPEA
HBFFE; RT-qPCRE R E7R, NEK6 mRNAFEHCCH HIFIEEN(1.405 + 0.472), BEBTEREFA
FFEIRIER(1.133 £ 0.474), ZRE LR X (t = 3.143, P = 0.0029); Western blot4: 2 &R, NEK6
BEHAEHCCHFRZEEN(1.031 £ 0.193), EER/TEEFARHKRIEE(0.906 +0.182), ZFHS
T2 N (t = 3.464, P = 0.0012). %5i: NEK6EEfAETHepG24 40 ZH, TEFFAIRITEFR
XL, MIERILENek6RIEKFHMIARXREER, TRIENTEIEARNANERZ —.
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Abstract

Objective: To detect the localization of NEK6 in HepG2 cells, the expression level of hepatocellular car-
cinoma tissues and normal liver tissues, and to analyze the relationship between NEK6 and clinicopa-
thological data. Methods: HepG2 cells were transfected with pMCV-Nek6-Myc and pMCV-Nek6-Flag,
and the localization of NEK6 in HepG2 cells was determined by indirect immunofluorescence me-
thod. RT-qPCR was used to detect the expression level of NEK6 mRNA in 47 cases of hepatocellular
carcinoma (HCC) tissues and corresponding distant adjacent tissues (>1 cm). Western blot was used
to detect the NEK6 protein expression levels in the 47 cases of hepatocellular carcinoma tissues and
corresponding normal liver tissues. The clinical pathological data of this group of patients were
collected and counted, including gender, age, tumor size, tumor number (single/multiple), serum
AFP level (2400 ng/ml or <400 ng/ml), Edmondson grade, fiber envelope , Microvascular invasion
(microvascular invasion MVI), etc., to analyze the relationship between NEK6 mRNA expression
level and various clinicopathological characteristics. Paired samples were tested by paired t test,
chi-square test was used for univariate analysis, and binary logistic regression analysis was used for
multivariate analysis. The results were considered statistically significant at P < 0.05. Results: Im-
munofluorescence experiments showed that NEK6 was mainly located in the nucleus of HepG2 cells,
and a small amount in the cytoplasm; RT-qPCR results showed that the expression of NEK6 mRNA in
HCC was (1.405 + 0.472), which was significantly higher than that of normal liver tissue: the expres-
sion level in HCC (1.133 % 0.474); the difference was statistically significant (¢ = 3.143, P = 0.0029);
Western blot results showed that the expression level of NEK6 protein in HCC was (1.031 % 0.193),
which was significantly higher than that of normal liver. The expression in tissues (0.906 * 0.182)
has a statistically significant difference (t = 3.464, P = 0.0012). Conclusion: NEK6 mainly exists in the
nucleus of HepG2 cells, and its expression is up-regulated in hepatocellular carcinoma. Microvascu-
lar invasion is an independent factor related to the expression of Nek6 and may be used as one of the
indicators of poor prognosis of liver cancer.
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[SHON

1. 518

JFF A 2t S 28 LR WS R RE, L R RRE AR T 28 R LR IAI[1] . tH S P A4 50 75 % 100
JiE RG], DI RN A X, T A L H A e R o 22 10 [ 5[ 2]« -4 i (Hepatocel lular
Carcinoma, HCC):& /I e 32 BEP EE R AY, 29 5 i S 1) 75% [2]. RUHINE 2 o AYER, —2&
RO M, 7 RS2, WEAME. FHER G UG A R T bR = A 200 4 Y br
HEW. NIMA f 502 1 Osmani 55 [3]7E Je A4 ith 85 1 R I —Fh S5 40 220 ZEAH ORI AR IR o G S5 7 5 55
W PSSP A A R L T AR R R, X R EERIE LA TR B 5 NIMA mE—3 #idr &y Nek
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(NIMA-related kinase). H RTAN, Nek ZGEIEA 11 AR GT, HoA Nek6 & F1 25 Mg 2 45 1 5 48 8 7147
IZEE R 15 5% DNA 4K 1590 bp, iE A7 T AN 2K 9 5 4utafh, 2 2 5 A 22 53 21 5 228 5 [4] . Rozita
Adib % A [51% 8l NEK6 7E “Ser-144” Kbk EMLA, fRHEIAES 2200 24018 50008 70 s, F A Rty
EARRLE P 5 (1. NEK6 7298 1 B ST A RIZ AP IR . Nek6 i I H5Ht p53 5 5 1Y N Ji 4 il 3
%, Jee HIZE[6]0F 9T A 3 Nek6 i 2k ] I 32 950/ 240 ) BA BELY T~ G1 AN G2/M B, Bt i i B
B il cdc2 £ /K F-%f p53 FRIA KM . Ak, fEIdFEZRIL Nek6 FI4HH, p53 F-FHIAEA ROS /KF
(3G It 52 B H0H] . XL R, Nek6 [13iL T & p53 F PN FE LU T, FERER T Nek6é
FER R AE AT REAE T . Nek6 7E P F RIATE LA 5E AT 2, A 9038 0 S 9O 58 Ay A il
Nek6 7E HepG2 4 i AL HE , 3Bt RT-gPCR Az Western blot i2:3ll & Nek6 7 T 2H 23 5 41 o ) 1E 5 AT 41
Ik mRNA S8 AR A Rk &, @ 5 IGARR B SR EARSS &, T Nek6 i b 5 1 s AR 3
R

2. M5 5%
2.1 —fgwEE

TEUH 5 K I J@ R & BB T R BiAE 2020 4 4 H %8 2020 4 12 H & FARUIBE i 21212 W B A 1 )
A0 Mg BORH L PR S 55 AH 28 (51 em) FARARA ST 47 Bl FrA FRAINZ 2 42 B0 BERHZE A oA 2E
HA, USEEZ AT BESE BOIG AR B 2 TRk, AAETERI(M 36 191, F 11 ). 4Fi#%(<60 y 32 f5], > 60y 15
). JHIEE R /IN<5 em 37 5, >5cm 10 f9). IR EE (AN 42 4, 245 4). I AFP 7K-F(<400 ng/ml
12 5], >400 ng/ml 35 #%1). HBsAg (B 9 1, FHE: 38 51]). Edmondson 4325 (1 + 11 2% 19 41, 11 2% 28 4i)).
YAEAIR(E 32 1, 15 Bil). Ui 1238 (microvascular invasion MVI) (4 34 i, ¢ 13 )% . AHF5T
WA BE A ERE, P BEYAEIIGTT, BTG AR L, RECRESZEAR M 807
I NIRIT RRPEIRTT o« AWM G BRI TIE Be e B 23 01 2> s itidad .

2.2, SERME FARAGABREEEME

HepG2 21 Btk I B M & BB T = B H o0 5856 = s #44: pMCV-Myc. pMCV-Flag (35 Clontech 22 #]);
Nek6 cDNA J7%1)(GenBank Access: NM_014397); /INEAL c-Myc HrEfEdiR. it Flag £ elEHiik(GEE
Santa Cruz A#]); K6 Hi: Triton X-100 (bR EFKFEAH]): WWFPi 19G (H & L)-Rhoda-mine. L=
Pif 19G (H & L)-Rhodamine (gl EMIRHECA R AR]): Nek6 fila 514 5'-AGAA GATCGAGCAGT
GTGACTAC-3’, J5lf54) 5-TAGC ATAAGCCTTGACAGGTCAC-3’. WZ(B-MG)FiIA 54 5’-ATGAGT
ATGCCTGCCGTGTGAAC-3’, JalH 5% 5°-AATGCCTGCACTTGAGGCTGAG-3’ (£[H Invitrogen A 7);
PMCV-Nek6-Myc. pMCV-Nek6-Flag (5256 % WA #E); #44iA77: Lipofectamine2000. DAPI (3£ Thermo
Ad]); ECL Rtaifkifl & (32 Santa Cruz A#]); HERERCRME(HEE Leica A#]); WA G (ER
FELEYATE]); Trizol (HA TaKaRa A #]); TagDNA RATF(GEE Thermo Ad]); wé)tE = PCR k& (T
75 abm AH]); RIPA (HEZRR): BURABIKEAGEERAR): %RPUATE Nek6 FwpEdifs. /NEPL B
-tublin HLyEREHIAR(SEE abcam AF]); FARFRAE ARG LRI B BUMREH LA K FEMIEAZ: > 1 cm BT 5%
ML, WAL 2 4y, W E TREHRAIZE 10 min J5EUH, —80°CHAF4&H .

2.3. LI GE

2.3.1. RERLEN
HepG2 4Hfiti &2 75, 148, % pMCV-Nek6-Myc. pMCV-Nek6-Flag. K&tk LA 2 x 10°/well F%7H7E
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LA IR AR b, & Sk, Y 48 h IS B B3 ERO4ni, A PBS R —k, HIFIK
F H EE—-20°C [ 52 23 %F,  FH 1% Triton X-100 = ALFE 15 min, #RJ5H 10%5 I3 (7 1% BSA) 4] 1 h,
Ii—%Hix M 1 h, A PBSEHE 3K, IIAWAZOGARCH —Higeth 1 h, 7 HILRERC R L.
EELGE

2.3.2. RT-gPCR

H Trizol 17— B4 A2 5 mRNA, #2l # salm & vt W HET RNA 008 5% SR 1 it ™
) cDNA 47 PCR #71. PCR ) M2k FiietE 95°C, 4 min, £ 95°C, 30 S, 1Bk 59°C, 45 S,
AR 72°C, 30S, FLPEHF 30 ¥k, HfE 72°CHEM 5 min. LABIMEE R (threshold cycle, Ct){E i WL [H & &,
T 27 TR A S SR 4 4 B R Bz g 5 4L 4R R DR R A R

2.3.3. Western blot

bR AZ) 200 mg, MO AEWTEEYS], FIIANGERRL RIPA 2% + PMSF (1 mmol/L) 400 pL, ¥k I
PR¥% 24 30 min J5, 12,000 r/min, 4°CEL 15 min, WREC B, BCA EME B EAWRE . 4 4:1 tuhlhn
N5 x FREZEMUR, 95°CHNHA S min, EARAEN, SDS RAMELIR I ik, B50E, 5% G ks Et b
1h, HAERPUSRFRER, % 1:1500 FiRE H & B —Pi(RP A2 Nek6 HrifEdifk, 47 &%) 36-kDa).
1:2000 FifEN Z — (/MR BT B-tublin FIafEPLAA, 7rF &2 55-kDa); #H AR, 4CRIKER. ’KH
TBST #efi x 3 YUa 4 BN =9, 37°CHEE 1h, L TBST #fiE x 3 J5 A ECL R, MAL¥A
HEEIE SR R GG I AT H I A pRE . FraRIESR 2 7k, B Imaged BEEX 2% K BB i2E 4700
FIFHH H IR B A AR K B A (B 1 & BRI N 28 A R EAE) o TR 4144 Nek6 (1AH % 2K
1B -5 A0 B3 55 2H 23 Nek6 (19 AT 2K BEAE 2 G (DR )V #1495 , A DRAH > 1.25 y#RiA Fii.<0.75
NFILE T, 1.25>DR>0.75 IWARIATL R E ZH . KiZss R 5ImAm A RS TR R k2
A2 47

2.4. GitE S

THEERCRE £ dRfEZE(X £5)FRx. N SPSS 23.0 Giit- B E /by, & FORk4HIA] B8R A e
XFCREER, THECETRH (A FLACR F X 2 KSR B Fisher RSB R LA S0 2 RIZR 2 H K —Jt Logistic [=7119
T BB ST BRI LL P < 0.05 NN 2R BAE Gt 5 L.
3. ER
3.1 RBERAKE

5371 Nek6 147 2] pCMV-Flag 1 pPCMV-Myc #4k I, iy pCMV-Nek6-Flag 1 pCMV-Nek6-Myc,
I G2 HepG2 ZHM P, J0 Ik G2 5 Al i i i (1 4 Ok 261 (7R Nek6 78 - 4t i o 3 25 for
Taffuiz, R A > EAEE(E 1(2)~(F).

HepG2 Flag-Nek6 DNA Merge
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HepG2 cMyc-Nek6 DNA Merge

Figure 1. (a)~(h) Detection of Nek6 in HepG2 cells by immunofluorescence method (fluorescence microscope, 400x). (a)
and (e) are HepG2 cells that do not show fluorescence; (b) shows the fluorescence images of green fluorescence with rabbit
anti-Flag polyclonal antibody as primary antibody and goat anti-rabbit-green Rhodamine as secondary antibody. (c) and (g)
show that the blue fluorescence is the DNA displayed by DAPI, and (d) is the superposition of (b) and (c). (f) shows the flu-
orescence images of red fluorescence with mouse anti-cMyc monoclonal antibody as the primary antibody and goat an-
ti-mouse-red Rhodamine as the secondary antibody. (h) is the superposition of (f) and (g)

1. (a)~(h)RETEERM HepG2 4BfIh Nek6 fELRAR P HIE LG R MR, 400%). (a)\ () AR T RIHE HepG2
HhE; O)ERFERAARM Flag ZRIEMIEA—IT. LIFMR-RE Rhodamine AHMAIZEEE, (©). Q)ET
B A DAPI Z/RE) DNA, (d)AG)SC)MEM; HERLERLHNEM cMyc RREEA—R. LWFERR
-41 & Rhodamine 3 —#AORKEE, (h)H(F)5(Q)RIEM

3.2. RT-gPCR £ R

N F RT-qPCR yEKGI 47 5] HCC 2H 21 J2 AH Bzt i 557 2H 210 Nek6 mRNA AR IA =, THE I
PiZH 2724 T A1, Nek6 mRNA 7E HCC {23k /K 7~ (1.405 + 0.472), 7T Je 55 40 4 rh 253 /K 7 (1.133
+0.474), “HEZEFA G FE (L= 3.143, P = 0.0029) (£ 2).

*%*

w
]

N
1
°
p)
°
.

Nek6mNAHEXT FRIAE
n

t=3.143, P=0.0029

| 1
HCCHZH imfE554HR

Figure 2. RT-gPCR to detect the relative expression of Nek6 mRNA in 47 HCC tissues and corresponding distant adjacent
tissues (**, P < 0.01)
[E 2. RT-qPCR j£#& 47 fj]l HCC A R AME R #2 55 4R 4 Nek6 mRNA HYAEXTRILE (**, P < 0.01)

3.3. Western blot &30j4& 58

N FH 25 5 S ERIZEEE XS 60 %F HCC 423 KA Bt fi 55 ZH 23 1) Nek6 2 FIEATRT I, JFxeh o 45 51
HATECXS tASS0 M, 45 7R Nek6 25 [R5 /KF7E HCC 441K 1A /K P A(1.031 + 0.193) 5 T 1E #4121
FF41(0.906 + 0.182), #=JH Gt X (t=3.464, P =0.0012) (X 3(a). K 3(b))-

Sof b IR G B I PG B 2 BB A 45 A HEAT 0 T )5 ok, Nek6 25 [ 8k /K °F 5 Edmondson 73 %% . £F
A LA ERZIL(MVIAE IS (3 P < 0.05), 5P 8. MR/ MEEE. G AFP K.
HBsAg %50 2 2 AH K (% 1).
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(a) (b)
Figure 3. (a), (b) Western blot to determine the expression level of Neké in hepatocellular carcinoma (HCC) tissues and
corresponding adjacent tissues. T is hepatocellular carcinoma tissue and N is distant adjacent tissue. (**, P < 0.01)
3. (a), (b) Western blot E Nek6 7£FT 4R AT (HCC)4ALR R ABR 5 P HUFRIAKF, T HFTEBERTRZ4ELR, N
RITFEELELD (>, P <0.01)

Table 1. Relationship between the expression of Nek6 protein and clinicopathological characteristics
= 1. Nek6 B HIRIAKF SImRFBIEFFHEB X FR

Nek6 FRik i (n = 47)

IV A B 2R AE - - — iR E A1 (%) X1 P& M
FiR(n=31) TG EE AR b (n = 16)
51 0506  0.477
LR 16 10 16/26 (61.5)
ENTES
pogis 15 6 15/21 (71.4)
G 1.935  0.164
>60y 19 13 19/32 (59.4)
ENTES
<60y 12 3 12/15 (80.0)
Ji g R/ 0.092  0.761
>5 cm 7 3 7/10 (70.0)
ENTES
<5cm 24 13 24/37 (64.9)
e 0.088  0.766
BA 28 14 28/42 (66.7)
ENTES
Z 3 2 3/5 (60.0)
ML AFP /KT 0.587  0.444
>400 ng/ml 22 13 22/35 (62.9)
NS
<400 ng/ml 9 3 9/12 (75.0)
HBsAg 2294  0.130
[5RES 4 5 49 (44.4)
NTE S
RH 27 11 27/38 (71.1)
Edmondson 432k 8.081 0.005
1+ 11 2% 8 11 8/19 (42.1)
BE
1 % 23 5 23/28 (82.1)
2 YA i 6.013  0.014
H 23 6 23/29 (79.3)
BE
x 8 10 8/18 (44.4)
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Continued
ML RIL(MVI) 6.051  0.014
H 26 8 26/34 (76.5)
B
" 5 8 5/13 (38.5)

W R R b 22 57 3 D R 9N T Logistic [B] A7 fr ik — 2540 #r 5 Nek6 R IA T I AR G,
SERER: BILERIL(MVI)IE Nek6 Fik KF A7 AH SR Z (P = 0.004) (7 2).

Table 2. Binary Logistic regression analysis of Nek6 and clinicopathological features
Fz 2. Nek6 S5l KfRIEE4FMERI Z It Logistic B35 47

OR 95% & 15 [X [

i 973 3L 2 A EVEES¢ BEVEP H) OR {H
TRR EBR
Edmondson 434 0.96 0.20 2.61 0.6 11.22
EAR RN 0.83 0.26 2.29 0.54 9.67
WU ERIL(MVI) 2.26 0.004 9.57 2.08 44
4. #1ig

JHR e AR T WA 2 —, EWZER, THRWMEZEK, ZSBULCEZEEFET] [8].
UG AR BRF AR VIR LLAL, &1 FH (10 R 586 97 $E 17 25903897 K e 16T 551 2 3707 T B H R,
BRI TS RARNE, KRG 5 FEEAF R IRHILE 25%~49%, RN T MREITR KA KR AR 2L
&+ b E[9] [10].

NIMA 7 A2 0 LN P A A 4 o) B A FR AN T BB 2 5 3 [11] [12]. WFL3IY) NEKs 2 55 HES)
M) NIMA FH < B0 [R5 B R FLEN 00 [13] [14]. Nek6 /& Nek KBS A2 —, & —F 5 EZ%
WA 225y BRI 1, AE 2 R SR iR i A Rk Fif. Nek6 K& HAREE NEKT 124 2253 24d f
B L0 Nek9 BERRAL I, A S S AR B 70 B [15]. A WTFTAIL, NEK6 Bl NEKT7 HISR KRR 1H
22y BRI R, BREN B 1 EGB FIFEE EE 4 HSP72 J& NEK6 I 24y 24RMI[16] [17]. fEAWEF
W, B T E A SEIR B AT R I Nek6 7F HepG2 4l i A7E(E) 72, FEAEF TAMZF, XFrAi
e 5HS 5 202 MPLHEIAC. BT Neké 2 54 40 H i b A 2K FIkHES S, Fik
Nk — I T e 4 M B 2 LRI AR A T AT S I A T A

Choudhury A.D.Z5[18]0F 7 &L, NEK6 7E a1 #I I id Rk . ERRFRRII Rgid, 5 55
TS 245 9 4 M ) NEK6 J0ER 5 ] A 20 ik 52 0 25 38 1 BIUER M . NEK6 A5 119 25 8 KB 1 11 471 e /41
2 b BB A 0 o DR R TA V2 B 2 0, NEK6 2 28 325 3 1 401 2 L Ak RN 4 28 45 5 %
AR T A G R RBE M IR TR BERALE QA SR, BaFEF FOXI2 2&—MHm
NEKS6 Jic4, FOXJ2 1L 58 K B NEK6 % 58 s RIB G A7 ¢ . X eegh LRI, NEK6 155
I PR AT B R 22 AR F A s 1 AR HLA . Zhixian He Z5[1918F98 T Nek6 78 30 b8 o Ak v (i 1
DA K Nek6 7EFL s 2B TE B E . S8R S, S5 AEMos 42U, Nek6 76K 2 £l i
FEbR A I RIL . A, Nek6 MRk 57 R AL 0 g0 Mg /MR TNM 23 BIAH G . Cox [l
VA5 BT 7R Nek6 [ 04 4 FL RS B 7 005 TOI ERL -0 12 F 9 45 SR 42 7R Nek6 71 L i e 41 o 38 56 ke
fRHEAE
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TEAWFH, 8T RT-gPCR A Westren blot 2544l F B4t HCC 2021 59 55 2H 217 (1) Nek6 KIA K

T AR TR . RIS R ER, Nek6 78 HCC thgik Fil, X5 HAF HAh seid s b it 2
SESRA 5, RORIRATE B M Nek6 1t ik R T ERANMIAR TS, HE— B ¥R 7T Nek6 X [T 40 g 184 5 1o

P BRI A B SR e T R A 5
5. &hig

Zx b, NEK6 FZAF/ET HepG2 A4 itz , fEM4uitE bR B, Ul B =ZI02 Nek6

FHORT IO ZE T AR BUS A BT 2 —
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