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[ E] HBHH HiTELeREHERFEAEZA4K TG IEHE (Non-SMC condensin I complex subunit G, NCAPG)
XA K EA A AR TN . Ak B NCAPG B/ T 3t RNA (si-NCAPG) # % A K % 40 j 4k
HCT116, Western blot #3| si-NCAPG xf A 7% 40 Ji ## NCAPG & A £ Aty % B WL m WA, @1 E N FEN si-
NCAPG AW afe A ki, FFARRKFWFIATREE SR, B wm B M m. 4408 3 H . Western blot
LI sENCAPG M A B wm A K. AMMATHEY, BR si-NCAPG B #F E1K A W% 4+ NCAPG W& & &k ik
(P<C0.05), ME K mfEfmumpiE s (P<<0.05), 4@ MM #AE G2/M ] (P<<0.05), FR#ABBEAT (P
0.05), I NCAPG £ 1% Cyclin Bl, CDK1 #n Bel-2 & B %k A F A A& BAX W& g k& AF (P<<0.05), Z&it #H
NCAPG # 3t L #% A G /M B ARt dm A -, KB WH AMmmmEKmER.
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[ Abstract]) Objective  To investigate the effect and mechanism of Non-SMC condensin 1 complex subunit G (NCAPG)
on the growth, proliferation and apoptosis of colorectal cancer cells (CRC). Methods siRNA-NCAPG was transfected into hu-
man colorectal cancer cell line HCT116 cells. The effect of si-NCAPG on the expression of NCAPG in HCT116 cells was detec-
ted by Western blot. The effect of si-NCAPG on the growth of HCT116 cells was evaluated by observing cell morphology and
cell viability, and the best sequences were screened for subsequent experiments. The effects of si-NCAPG on the cell growth,
cycle and apoptosis of HCT116 cells were evaluated by clonal formation, cell cycle, apoptosis, and western blot. Results si-
NCAPG significantly decreased the expression of NCAPG protein level (P<C0.05), inhibited the cell number and cell viability
(P<C0.05), induced cell cycle arrest in G2/M phase (P <C0.05) and promoted cell apoptosis in HCT116 cells (P <C0.05).
Knocking down NCAPG reduced expression levels of Cyclin Bl, CDK1 and Bel-2 protein and increased expression levels of BAX
protein, Conclusion si-NCAPG significantly inhibits the growth of CRC by inducing cell cycle arrest at G2/M phase and promo-
ting cell apoptosis.
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R 9 45 22 Tl b e A K UDAR DG B K g
2 o 438 5 R R T B S e i AN TE R . PR, A BFSE AU
/N T3 RNA @ NCAPG (si-NCAPG), ##
P NCAPG X K 7 Ji 40 i 434 78 70100 1 69 52 )
1 MBE5FE
1.1 FERFI AR

McCoy's 5A H% %W 3K T VL8 Bl 3 AR P B R
HBRAF; JHAEMTE. 0.25% 4 MM LR (eth-
ylene diamine tetraacetic acid, EDTA) JEEF, —
A F R (bicinchoninic acid, BCA) %% H & & ik
M & . FxCyle PI/RNase ¥ {4 % % W 3£ H 3
Thermo Fisher Scientific /2] ; Annexin V-PI 3t
VR AN H W EE-3- B IR I A8 (glyceraldehyde-3-phos-
phate dehydrogenase, GAPDH) ¥t {& i K B & &
Abbkine A H]; siRNA WL H N BLIAE Y EAR A
RAHE; dif B RORELA LFEEs REYA
"l 4IMEEIE A BL (CyclinBL) ik, 40 E M
EHE KM B (cyclin-dependent protein kinase
1, CDKD) Hifk. Bk 402 (B-cell lympho-
ma-2, Bel-2) HilkMl Bel-2 #13¢ X &[4 (Bel-2-as-
sociated X protein, BAX) #i{KIIE B EE CST A
wl . 30 HRP #rid B9 F P05k 1gG Hrik iy =€ [ v
SAB v Hl
1.2 Fik
1.2.1 #RpasEss Db B R B 4 g 2 I K N R
[ g 40 ML bk HCT116 40 i, 40 i 35 3% % JH 1024 iR
AL McCoy’s 5A HiFf ik, B T 37C. 5%
CO, WBEFRA T, PEFEXHOE K m 40 i ] 7 )5 28
1.2.2 #Ra%E £ X NCAPG ¥ 51t 3 4~/h
F 9 RNA (small interfering RNA, siRNA), /F
T . si-NCAPG-1, GCATTACCTTACAGGA-
TTT; si-NCAPG-2, CACAAATGTTGCTGAGT-
TA; si-NCAPG-3, GGCCAAGACTTCCCAAGAT .
HCT116 Z4iff#% 1.0 X 10° /mL % BE #2 F 5 6 £L AR
i, TR FRIE . R si-Ctrl Ml si-NCAPG 3 A JF
o WY 48 h, 1 1F Western blot i 12 ¥ YL 3%
B, PG E NPT RS,
1.2.3 BFEMERZTABEAMERRKS ®
P BT RO e Y 48 b, R A L T B B W 2K
HCT116 20 iy 2B K BCH RS .
1.2.4 ZEBHRENITERNEREFP NCAPG,
Cyclin B1, CDK1, Bax, Bel-2 EE B FRIEFER
MR b 3R VR AR O % 4 48 h, 4 40 M E AT T Ak 28

OJF AT M E AR, BCA ¥l E & Wk M
P BAFEARSAHRE R E AR (50 pg) LA
JE#E4T 10% SDS-PAGE 3k (90 V H ¥k 30 min,
110 V HIK 60 min), & B&E [ 4 Fi K475
B, B EAEBE PVDE E E, SR E R E M 2
hy IIAMIR B —HL (1: 10000 BT 4 CHEKL
. TBST ¥ 3 ¥, i A XN =8t HRP #r
WA 1gG (125 000) ERBEF 2 h, TBST
Ve 3 K. R Bio-Rad Bt A% & g H 7 ok 47
HEAK AT .
1.2.5 CCK8 XM KIFEMMEES Wik Lk
FEEROIF Y 48 h, EHEAM. % 0.2 X
107 /mL B3RP 2] 96 FLAR P4k LR 9% 1~5 d,
A 10 pL ) CCK8 &, 8 2 h 5, g mhriY
£ 450 nm A REE LA FLIIROE BE (A) {H,
W A R B A . Rk D1 RA
{0 O 1 = W N L T e 1 o R DS R A
1.2.6 %W KN KB E BT E s AR Hi
SR ITEE SO R Y 48 h, FHIIN AL, % 500
A /FLEEF R 12 FLE RO ak SR 3R, B 2~3 d it
¥, HELERIR 10~14 d, PBSWBE 1 K. 4%
Z B EREE 20 min, PBSIHYE 3 K. 4554
Yk E IR YL 4 15 min, PBS W3k T34 5 % H B AH
PLH FLAR R, THE & 2 A0 R AR 76 e . AR
FEZH 40 M A7 T35 R0 100 9% T 53 o At 45 41 40 i i 77
%,
1.2.7 RAAMEBHEN KRG EABMBARLT
MR LR iR R I 5 Y 48 h, THAL4IME, 2 70%
VK BE LT 2, EVRMM)SE, A 0.4 mL )
FxCycle PI/RNase J& {0 % 1 2= IR #EOEI% F 30 min,
SR FH 3t 2K 0 ST A7 A T 5 AR B 445 R o 7 4 e ) )
WA
1.2.8 Annexin-V/PI 3 & i X iz %= 4 i 8
HRAE R 5 B OF 55 Y 48 h, AL HAE, A
100 pL B9 1 X Binding Buffer JF1R 4], 4+ % A
5 pLf# Annexin V-AbFlour™ 647 Fl 2 pL 1) PI Yu
O FEITIRE), BT 37 CHOLK M 15 min, Sl A
400 pL. 1X Binding Buffer 82, ¥:{4J5 30 min P
SR FH 9t 22X 4 SO T 240 6 8 1 7 15 4
1.3 #H\HWE ST

ffiF SPSS 26. 0 {4 (SPSS/PC+) #4754
Giitor#r. R Graphpad prism 5. 0 AT B4R
Kl PIZH R BOR - B Sr B AR ¢ K6, 3 241 0 3 4
DL EYEOCR IR 2 05 22504, PR bR T LSD
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Ko, K%K #E «=0.05,
2 #R
2.1 &R NCAPG Xf HCT116 4 s NCAPG B H
e 3ry: b Al

J T W58 NCAPG XiF K g o 40 M A K B9 52 i
WA si-RNA JF# 9L Kl HCT116 4 f, @
i1 Western blot B iiF si-NCAPG B @z R . Kl
1R, 5 si-Cul @M, siNCAPG 3 4~ J3 %114
fig W EFEAL HCT116 g b R AR, LHES
TR )R] (P<<0.05),

s> o5 o> 1.5:
> L St
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H: O si-Ctrl 40 L, P<<0. 05,
1 B NCAPG 3t X 7 40 A HCT116 E R
RiIZKFEHEIE

2.2 BUR NCAPG %t HCT116 4052 75 B 82 i

e 2 s, fERBE AR HCTL16 hy 5
si-Ctrl AL L. PTRLER H 3 A4 si-NCAPG 4140
Mg HA BT b, FEdnffids £, v WL aiis NCAPG
A A% 00 1) K M 9 400 TR ) 2 K
2.3 BB NCAPG %t HCT116 48 A6 3% 11 B0 821

i —2 3 it CCKS hAa I @k NCAPG X K
FEANMEE S s, K 3 Wi, 5 si-Cel 44H
oo BRT 45 4 K si-NCAPG-1 Z4h, HAbE 2~5 K
W NCAPG (1 3 A7 5 #B g % 1 2 B# Ik HCT116
MR A EE T, 2R EASEITFE L (P <
0.05), A T 58 Z )% 5 i vl 280 R e W3 5, HL X 44 i
TG 2, S W A R 9 HEAT T A G

si-Ctrl

si-NCAPG |

. OF si-Cerl gUHgAH L, P<<0. 05,

IS2e
Sk 5 o

si-Ctrl

si-NCAPG-1

si-NCAPG-2 si-NCAPG-3

B 2 &R NCAPG Xt HCT116 2% (200X )

3 o si-Ctrl
4 @ —0— Si-NCAPG-l
@ - si-NCAPG-2
3+ — si-NCAPG-3
&
Y @®
& 27 ©e®
1- oRle)
T 2 3 4 5
RE#

H: QOO si- NCAPG-1, si-NCAPG-2, si-
NCAPG-3 5 si-Curl 4 AH [, P<C0. 05,
B 3 CCK-8 #& &R NCAPG X HCT116
4 B E 1R 2 I

2.4 BB NCAPG 3t HCT116 £ & 7 i Rk 11 89 22 1
WE 4 Fron, B NCAPG fig % B & F& %

HCT116 40 i /9 4 7 2 8 B, 3004 oK 1 o 40 i

HCT116 BfETGfES (¢=7.738, P<C0.05),

si-Ctrl si-NCAPG

B 4 WAL MBI NCAPG X HCT116 4 B 1755 88 51 89 251
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2.5 BR NCAPG %t HCT116 40 i1 JE 23 B4 52 1
ME s FiR, 5 si-Col 440 L, Bl NCAPG
JEAE G /M W11 48 i LY 51 B 3 . i AE S B
YN b R R, e W, A NCAPG J5 K 41 i
BHLME 75 G./M ] (¢ = 9.257, P << 0.05; ¢ =
—16. 644, P<<0.05),
2.6 BB NCAPG Xt HCT116 48 A1 T B9 S Wi
it —2L 3 Annexin V/PT H1 i = 4H i A4
R NCAPG X K 6 40 L 08 - i 52 . an &1 6 Jir
s 5 osi-Crrl UM H . @0 NCAPG J5 I8 140
Jio LB (c = —3. 222, P<<0.05),

2.7 BiR NCAPG 3 HCT116 £H Bl Cyclin BI,
CDK1, Bax., Bel-2 EHRIZEH M

ik — 25 SR F 2R 1 Ao 5 B 306 2% 12 A N 440 e ) 36
FIPET-#H % & 1 Cyclin Bl. CDK1. Bax. Bcl-2 1#
Fak, WA 7 R, 5 si-Col xF B4 M e, @
NCAPG ffi Cyclin Bl, CDKI1 il Bel-2 & [ & ik ¢
X, BAXE H £k (P <T0.05), 478 f I
NCAPG i 3 #8# Cyclin Bl 1 CDK1 & 1 1Y %35
REL ¥ K M 9 400 L ) 300 . R 4% BAX AT Bel-2 SR 3R
SN (187 SN R i R

si-Ctrl si-NCAPG
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si-Ctrl si-NCAPG si-Ctrl si-NCAPG 257 O si-Ctrl
2.0 @B si-NCAPG
Bac | M — E
o
] % 1.0 ®
Bel-2 b Cyclin Bl b 0.5 H @
- 0.0- . | ||
l Q @x\ e‘ §~z~
GAPDH GAPDH | A — ‘\0‘ & \\0 K
& X 2
MR
o)
F: OF si-Cul 4IMH L, P<0.05,
B 7 %RyEEN i kA M EUR NCAPG 3 HCT116 48 A Cyclin B1, CDK1, Bax, Bel-2 EARIEH G

3 it

K SR HLHI A% . HAT I AR5 2 B,
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FEUEW . NCAPG 5 Z F i iy AE KRB DI AH G, 3
TEZ R I H AU Rk ¥ T IE R A8, JF 5
BEWNAEE AN B WS 2 IE A0, SUN &
KI NCAPG it £ 35 5 B 9 2 Fllh K i B2 R A A0
Ky NCAPG (3R 3K T I8 w30 % 5 J68 40 Mo ) 3 78
TH A2, $#8 NCPAG MR 5 5 40 i A i A b
Bz 1] O U A & 4y F K JE . SUN 455 & Bt
NCAPG {2 i# NSCLC & 4 Fif J& iy Ui fig 5 4k /N 4
fe s (NSCLC) #PIM %, LGALSL 7E NSCLC
i, FE, AT AES NCAPG HH M EA/EH, GUO
R B NCAPG 23k 7K F 54K 3L AR 2 40 ¢
I 5 il G 2 4 A 3 i R B 8 4 AR O AR A
TR B IEM K, $27R NCAPG 55235 5 T 40 M 9 1
ERALBEWGARA X, LHpEA LH
NCAPG fE K7l 8l RS, 5 ME o
TEARBE . Wk As R Fm B R LA G, vRBiE S
B-catenin Z5-& TG Wnt/B-catenin {5 53 i, HEiM
P KI5 8, 28 NCAPG X K i & i) % 4=
KIREAEEWIREIER ., AU L ah 1 it
BEJL B8 NCAPG [ (si-NCAPG) #1725 41
LA s, 25 R L B NCAPG 1] L 3 41
il HCT116 4 e %k . 40 M3 01 0 40 i 5 [ BR B 1
FIRE ST, DI A0 i A= 4 R K 98 18 & s MLl
A 32 ity B AR AR AR

AR R MBI SE R B, bR 1 e AR R e 5 4 L el
9 0 R S DA 56 L e AR A i R 3 %) o R N T
XoF g6 200 J F) i 59 5 98 AR g g NCAPG
ESE S 5 40 i i 09 . A 22 4 24 Tewi b i e o 1k R
4, AT Re A OR A A o3 24 0k R v A ik G € AR
oy Es, RIFRaRERIBRAGLSHLMO
Y Rk, #E— %3 NCAPG % HCT116 4
JL RV A R IR AR A . 25 2R R B A NCAPG 1] [ A%
HCT116 4t Cyclin Bl I CDK1 & (1 £ 357K F,
T BEL# K e S N G, 30 1) ML i AR, X
A B8 2 T SR 9 4 S B AR Y G R R R

HH H A T X 2 2 U Y OE TR S ATy e
FTEAEM, Hrb Bel-2 Ml Bax J2& e A 2 M 09 30
U 1K i e o S T I B g L e oS
AT 58 AL — AR S 8 NCAPG FEIX HCT116 4
il Bel-2 2 (&8 KF . fEiF Bax & I £k K,
WA B K W s R ML T2, SR, NCAPG nfar i
AL T, LU K A S AL I 0T BE R R ok B
FE o — A . K ZmpLm 2 44, A
AU A N K i 986 4 B bk HCT116 4 B 37 17 4H 56 52 5%

WFFE . i/l HC il 40 B AR 2 A7 1 A DG S5 50 F 5T
FE 5 SR G v a] LU S R N L 22 o i A S 8 T
BER TR NCAPG 1 45 K 9 20 g i L )

2 FRTR, BO NCAPG i 7 5 Kk g 9 40 i
JAAT Go /M BEL ¥ RO 2 20 08 T, 0 o K B o
A E AR, A NCAPG 845 K 8 09 & s L 32
M7 B
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E T PI3K/Akt i B89 50 Bk M8 e o oK BR 2K B 48 AeLR 1 B9 =2 Wi
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[# ZE1 BH UPBK/AktESREBE N IWNE, HIT AR H B E £ XA KR ST 80 E oA
o HiE 36 AEMESDARMN s vz G BA, HAGBEAMERERIET 4, XA KR Hulth 26 & B8 X ¥ kHE
B, XKE6AZaAtBAMERANBATHRXTENENEE DA, ARFRBEITA% 2 mg/ke THEREE TG RK TR
WiEg, HETHAISdERM; FL-EBXZLENERFAREM L/, ABPASEENEZKELREE A 24 L1, Real
time PCR 71 Western blot 4 7| 4 M| 2 & 41 & PI3K., p-PI3K. Akt, p-Akt, Bcl-2 ## Bax mRNA fn & gty k£ K, &R
MAMNBAREABREMNEFL, TIREHAPLEARAT, ARALEZAL, BUEZ a0 S PEREZE G0
¥k, M&AF%E; pPIBK. p-Akt, Bel-2 mRNAfE A XA K FHA LB MK (P<0.0D), Bax mRNA FE B XX HE A FH
(P<<0.0D), SMABAML, ARERETARETEMRAN, LU ERFH A @B RA T, ERLERE, BES
EApfy Kfd S Ea oA %A, #ME&TL; pPBK, p-Akt, Bcl-2 mRNA fon & g R %X K FHAE A5 (P<<0.0D),
Bax mRNA A& & Rk B B (P<<0.01). %18 X ¥ K W E S & K% 78 #% PI3K/Akt 5 T @, #1405 & 4 KA
TR, REXTRERTNFERAL,

[XBRAY BAFXT K REEE; @HAT; PIBK/Akt 5 5 # %
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Effect of fluorouracil on chondrocyte apoptosis in rat based on PI3K/Akt

signaling pathway

ZHENG Shixiong, LIN Yu, LIU Heliang, WEI Yanzhen
Department of Orthopedics, Fuzhou Second General Hospital , Fuzhou, Fujian 350007, China

[Abstract]  Objective To explore the mechanism of fluorouracil inhibiting chondrocyte apoptosis in knee osteoarthritis
rats based on PI3K/Akt signaling pathway. Methods Thirty six male SD rats were randomly divided into blank control group,
model control group and fluorouracil group. Knee osteoarthritis model was established by modified Hulth’s technique. Six weeks
after surgery, the blank control group and the model control group were injected with physiological saline into the knee joint cav-
ity, the fluorouracil treatment group were injected with 2 mg/kg fluorouracil into the knee joint cavity, for 15 days. The chan-
ges of cartilage tissue structure were observed by safranin-fast green staining. The distribution of cartilage matrix mucin was ob-
served by AB-PAS staining. The expression levels of PI3K, p-PISK, Akt, p-Akt, Bcl-2 and Bax mRNA and protein in carti-
lage tissue were detected by real-time PCR and western blot, respectively. Results In the model control group, the four layers
of cartilage were disordered, cartilage loss and chondrocyte apoptosis were observed, the matrix was lightly stained or even
lost, the distribution of acid mucin was reduced and the distribution of neutral mucin was expanded, and the tide line was un-
clear. The mRNA and protein expression levels of p-PI3K, p-Akt and Bcl-2 decreased significantly (P <C0.01), and the
mRNA and protein expression levels of Bax significantly increased (P <C0.01). Compared with the model control group, in the

fluorouracil treatment group the cartilage structure was more regular, no significant cartilage loss and apoptosis were observed,
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