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NCAPD3 Inhibits Apoptosis of Prostate Cancer Cells
by Activating AKT-FOXO Signaling Pathway

He Wenzheng, Wu Qingxin,Liu Ping
(School of Life Sciences, Nanjing Normal University, Institute of Biochemistry and Biological Products, Nanjing 210023, China)

Abstract : NCAPD3(non SMC condensin II complex subunit D3)is a subunit of condensin IT complex. Its main function in
cells is to regulate the condensation and stabilization of chromatin during mitosis. NCAPD3 also plays a role in promoting
cancer in prostate cancer. This study was to explore the molecular mechanism of NCAPD3 in promoting the development of
prostate cancer. Firstly,the expression of NCAPD3 in different cancers was analyzed by using the database,and then the
expression of p-AKT and NCAPD3 in normal prostate cells and various prostate cancer cells were detected. Secondly,
siRNA was used to knock down NCAPD3 in LNCaP and overexpression of NCAPD3 in DU145. Western blot was used to
detect the phosphorylation level of AKT(Thr308 and Serd73) ,the expression level of FOXO1/3A and downstream apoptosis
related factors, and flow cytometry was used to detect the apoptosis of prostate cancer cells. The results showed that
NCAPD3 was highly expressed in prostate cancer. NCAPD3 activated AKT through phosphorylation,and then regulated the
transcriptional activities of FOXO1 and FOXO3A ,inhibited the apoptosis of prostate cancer cells,and was beneficial to the
growth of prostate cancer cells, eventually lead to the malignant progression of prostate cancer. This study found that
NCAPD3,as a tumor promoting gene in prostate cancer,may become a new target gene for clinical diagnosis and treatment
of prostate cancer.
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22 G R/ A BRI AKT , Wk N8 I8 B(PKB) , /E N PI3K A 132 F 4045 , AKT 75 20 il 34 7 |
oA AT BT R b A Y A AL AKT By AL IR Y) Z — & FOXO #% & A F K 1Y FOXO01 Fil
FOXO03A. FOXOs {E R s R, EEAEZ TR T A DG 719235, U FasL Bim 5%. FasL 5| & MEM:
WA AT, 0 Bim 51 & LR AR E SR AT T AKT B BRIk FOXOs Y22 2 R/ 70 & FR 5%
J U1 FOXO1 1) Ser256 13 45, FOXO03A fY Ser253 i 5 BERILAEY FOX0s SR 14-3-3 454,
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1.1 SEIe#F#Y

NCAPD3 A A7 ( pcDNA3.1/NCAPD3) f AL 50 2 44 TR 47 ; /D T4 RNA (siNCAPD3) I 19 3 ]
A9 ; DNA Marker 1 F SR AE 420 A ; 851 BT Marker 14 H 2888 €A W] ECL X574 H Tanon A w ; 4
A TR & A B A s BRI & A RARZE WA FR 23 /] s FOXO1 , p-FOXO03A (8253) | Fasl $ii
PRI [ Affinity 23 5] ; p-AKT (S473) LK H CST 23w ; NCAPD3 | AKT ., p-FOXO1 ( $256) . FOXO03A |
BCL-2 HUAIII A Proteintech 23 7] ; B-actin ,p-AKT ( T308) Hi iAW [ ABclonal 23 7 ; JjE 4 [ . RIPA 24
FFTIAI I 28 7 KA AR AT BN 7] RPMI 1640 55373506 [ 4E 255 E DB AR A RS 7] 5 i 4 135 W B 55
Gibeo 2\ v 5 R AR A ( Trypsin ) W | Biosharp 4E #8444 2\ F] ; Lipofectamine ® 2000 % 4450 1 [ 56
Invitrogen 2\ 7 ; SZU0 BT FH 40 il 1F % 115 51 i 356 5 40 e WPMY -1, 115 41 Ji 3% 2= 40 e BPH-1, A1 5] i 98 20 i
PC-3 . DU145 CWR22RV1 FIl LNCaP Wy [ H7 FERF2# e L7202 .
1.2 XWAHE
1.2.1  2m o3 I 2 m oA X,

1E T8 B3 5 A0 i WPMY -1 i 51 R4 A 41 i BPH-1 15 51 B9 40 i PC-3.DU145 . CWR22RV1 Al
LNCaP. ffi[f] RPMI 1640 5¢ 43557 5E 37 °C 5% CO, fHIRIEFRA h AT 35, B Yt a] f5 2 Use T WL
SN MY AR5 B B A R A AR, R A A K & 80% 24, L 0.25% W IR I T A, # A3 L
BiEA T AN AL AR
1.2.2 @mpest i

R B 2 80% J JBE B I AL M, 204 T 4 B 5 AN, o 4 285 B TR 3] 60% ~ T0% IF EA 776 % | fiff
FHIC LG 55 72343 ) 35— 72 HL B RR B S B0 AH 5C B0k DNA 5 siRNA IR 215 , #F lipofectmine @) 2000 357 il
AFFR: DNA o siRNA FBSR , FRRIR AT, EIRFFE 15 min~20 min. SRJ5 765 Y240 R A R &
UM RG22 B e R AN B ARG IR I EE 4 h~6 h 5 Bk 5¢ 53 JRLERT 3% 48 h.
1.2.3  #mfi i RNA #30

YL YL 48 h T, W R IHE FR L5, INA T A9 PBS ¥k 1 ~2 W M B2 ML A 400 wL 4 Y
Trizol , 7EVK L i & 5 min J& , BB WK ET , WA E 1.5 mL RNase-free EP & H, FRR VK L ## & 5 min,
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¥ &5/ Trizol= 1 :5 Mﬁﬁbn/\%ﬁ?, WIEYRY 30 s, FAMIRA), UK FCE 3 min; )5 4 °C 12 000 rpm B
12 min, W HUE T2 TC KA 20810 EP & b 3 5 N/ Trizol = 1 :2 KBNS N BE , R A2 MR 5)
-20 CHLE 1 h;4 °C 12 000 rpm Z5.0> 10 min, 3 L3, UOIE AT WL F 8K DIREHT A 1 mL 75% S FEH W,
R EHE AL 4 °C 7 500 rpm B0 5 ming I _FE, FIRITFEE T 10 min; YIREF A 25 uL RNase-free
ddH, 0 FERULTE , AN ICCEE T AE RNA WS W5 B T-80 C VKAE 1T
1.2.4 WmpaiEaRRE T E

ANAEL Y 48 h 5, W5 THRE SR 5L INA T4 1Y PBS Bk 1 ~2 U BEFLINACGHTBC ) 120 w20 i 241
(RIPA . PMSF . BFREEHNHIF =9:1:0.1,V/V) ; #E 2 min JeoBr40 IS K40 0 24 2 2= 1.5 mL 1
BE T UK EERE, BERE 10 min WHE—IK, 3£ 40 min, [ 40005853 Z40#% ;12 000 r/min &0 15 min, B E
15 3 DC YEXF LG FE S AT B 11 i T4 R B 40 LBV AR 1 L ddH, O 5 xloading buffer 4% — & LUl 2],
TE 95 C 4 @i B RE AR R EL I B D AR, B T -20 C ok IR AERE .
1.2.5 SR ¥pig o7

FRAE B e S A2 5 BRI BRI 20 pg SR I RE hifE4T SDS-PAGE HLIK, AR 25 S , 4 8 (1 o e
42 PVDF JRE b (BT [E] MR 48 25 10 4500 R/ ) B 48 R JS TR IBC 1 19 59 B G W3 493 1Y PBS % 3R 3 141
1 h;PBST %Wk 3 U5 ,4 CHEE —Prid i, DI 3 W, IR E — 90 | h; S50, PBST 1588 3 I HUE
i ECL it A B SRR A G T PVDF B L, E1 742 & A2 40 IR, X 2y EA 7 K B 43 BT
1.2.6 A 28 A A da fe A

FANE EDTA WYBREHHE LA 3 min, 35K BREG, INACH & 55 2 JAR 2T IR RS 2 1.5 mL B0 4
W 1 PBS BERAIME 1~2 Y (2000 rpm B0 5 min) Y8 1x10° ~5x10° 2l ; 40 i 9T3E HH A 500 wL 1)
Binding Buffer }2Z287% ; IIA 5 wL Annexin V-FITC {£2))5 , 1A 5 wL Propidium lodide, JR25] ; & i hEE |
SN 5 min~15 min J& , $EF7 5 200 LA R AT IER .
1.2.7 ¥ B

FIFH The-Human-Protein-Atlas ( https : //www. proteinatlas.org/ ) U 4 {0 75 55 2H 24 K048 70 Bt NCAPD3 78
B FIIERAE A SUREA T 1 3 387K R GEPTA B 122 X6 AS [R)H83AE LA S AH [R)JR8AE HAH X 1 3 4l 2138580y
BT (http . // gepia.cancer—pku.cn/ ) .
1.2.8 %it ot

i Excel F1 GraphPad BTG AT FIVE L, 5 ¢ K56 (1 test) 23 Br B LA 2 ASTR] 4H =22 8] 19
BEMNEZER. * P<0.05; #* P<0.01; %% P<0.001.
2 #ER5PHe
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AWFFTFRIT,NCAPD3 )53 ik 5P i K b R R s AR5 . FE A8 i o, NCAPD3 ik 5
HIH R 8 AR ¥ AR5 I & % R A K. FIFH The-Human-Protein-Atlas 4 J# 1) 55 5% 20 24 K095 7 B
NCAPD3 £ 45 Pl e 41 SUREA T i 238K, AT /R 76 i 81 BRI 4l SURE AR i NCAPD3 [ 36 1k /K i 3%
i T A A e VRS (N 1A FIT7R ) . Ak, R GEPIA s 122 1 5% S 2 4 B A T o0 T, &5
W NCAPD3 7EHiH g 2H 2R A rh 1) 3K K7 35 8 TR W RS IR AH AR (A&l 1B R ).
2.2 BIFRRIELAA S, NCAPD3 {2i# AKT BBk

AKT B R AR AR 530 0 S TG 2 S 5 S 9 s ) R 1. AR g A B 87 A 4 o
NCAPD3 5 AKT 3 22 (B AR DG , S HRGE 5 181 AR JE Bk A= AL 20 i WPMY -1 FiT 81 A3 2E 2 i BPH-1 D)
Ko 4 R B4 PC-3 .DU145 22RV1 1 LNCaP , #IJH RT-PCR F1 Western-blot ¥ NCAPD3 4% Ff 4 ifs
t mRNA 7P K, p-AKT (Serd73) BIE BRI KT, 455K R NCAPD3 7E 1151 i 40 b i K35
IR (4248 mRNA ZKFFIER KT ) B 5 T 1 5 1T 40 B 200 R R 51 B 185 A 4 ; p-AKT ( Serd73 ) B R fL 7K
SEAERTFI MRS BT (B 2A B) . 2B AERTSI IS4 DU145 A LNCaP Hrid ksl @ik NCAPD3,
Western-blot £l AKT ( Thr308 Fll Serd73 ) W i 1k 7K ~F- F1& AKT & F17KF, & 3 DU145 4if g v i 3R ik
NCAPD3 Jii , AKT fIBERR ALK [ Th; [ 2 , 76 LNCaP F{ii ] siNCAPD3 i fik NCAPD3 J& , AKT Bz {b /K
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Fig. 1 Expression level of NACPD3 in different cancers and normal tissues
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Fig. 2 Effect of NCAPD3 expression on Akt phosphorylation in prostate cancer cells
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