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Effects and Its Mechanism of Overexpression of CDX1 on Proliferation and
Energy Metabolism of Rectal Cancer Cells*
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ABSTRACT Objective: Effects of over expression of CDX1 protein on proliferation and energy metabolism of rectal cancer cells.
Methods: Rectal cancer cell line SW117 was used as the research object, the cells were transfected with pIRES (empty vector group) and
pIRES-CDX1 (over expression group), meanwhile, the control group (only adding transfection reagent) was set up. After culturing 48 h,
Western blot was used to detect the expression levels of CDX1, Cleaved Caspase-3, Akt and p-Akt in the cells, cell proliferation was de-
tected by MTT, cell apoptosis was detected by flow cytometry, kit for detecting ATP content of cells, pyruvate kinase activity, hexoki-
nase activity and lactic acid content in the supernatant. Results: The empty vector group in cells of CDX1, Cleaved Caspase-3, Akt, p-Akt
expression level and cell survival rate, apoptosis rate, ATP content, pyruvate kinase activity, hexokinase activity, and lactic acid content
in the supernatant compared with the control group had no significant difference. Over expression group cell survival rate, p-Akt level,
ATP content, pyruvate kinase activity, hexokinase activity and lactate levels in the supernatant fluids in the group decreased significantly
compared with the control group. The apoptosis rate and the expression of Cleaved Caspase-3 in the cells were significantly higher than
those in the control group. Conclusion: Overexpression of CDX1 protein can promote apoptosis of rectal cancer cells, inhibition of rectal
cancer cell proliferation, disturbance of energy metabolism in rectal cancer cells, the mechanism may be related to p-Akt level.
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HIAE M SW117 Sk [ F i BHe L4014 . Lipofec-
tamine 2000 % YL iRFIA [ T35 [E Invitrogen; ik 4 i \RP-
MI1640 Bl JERE LG HFHR SERYWE T XM Gib-
co; 25 1M B(protein kinase B, Akt)Hii& .CDX1 #ik g zh
[ (B-actin ) HUik BERR L2 I B(p-AkO)PLIRIE H T I
RS AT A PR B 2] 5 DR R 3 it 10 1 Al 355 5 b
TR A R & FLIR & A S B TR E
FERME A IR A7) s =B FR IR 1 (adenosine triphosphate, ATP) 1
F 2 A A . MEmbk 12 (bicinchoninic acid, BCA )% [H €
LG B T2 2 RS CO, $537461 4 T H 4 SANYO,
1.2 YpEIE T KA

B R X EUE KW B i SW117, [ I RiEH
I, Lh 4% 10° 4>/ FLEER S 6 fLAiffuss et , 4% 18 Lipofec-
tamine 2000 %% 4% X5 15 B 4542 pIRES-CDX1 HIX} fift 25 25 {4
PIRES 7Lz SWI17 i rh  RUiC g 25 AL i ikl
[ i3 X L, %o R Hp RO A L) . SWLLT il A &5
H XL 10%[8 4 M35 1) RPMI1640 35525537 . H 0.25%0
R L o35 3R 8537450 1 37°C 5% CO, B354
1.3 Western blot #illE& 54+ CDX1 RIAKFE

B 14 R EIn i an i SW117 4k 3% 48 h J5, WedE4n
JHEL, 77 240 B PP S N S B, - M 7E vk L 9 30 min
VUG AR T R/ KSR, RS RAR I 3  (RAEAE
-80°C . BCA YEXT 8 12 A I # IR AL A 30 pg R FIRE
b, AR SRR FAEZE v, JiCAE 100°C FZKIB AR . TR
HUE FAFESL 50 wL LA SDS-PAGE ¥t i FAEfLH, sk wIh
FiLE R 80 V, HL UK 30 min J5 , JIHL R4 5] 120 V 4R 22K,
R W e A B 2 B B B ARG , R 2R SR  JU 2R (%
#% % PVDF [ I FERRAF 2 :4°C 90V, H1A 5% A5 W ik
BTEETHE 90 min, —HURN :1:800,4°Cit i . — PN :
1:1000, Z iR PBEE 90 min, 4 )5 , XF 4 [ #47E & , B-actin y
WZ,
1.4 ZHREIE FE A

X RRAH A AR G SRR R ) 96 FLAR H , EFLIIA
100 wL AR, B2 A, 25 HA P A I A A, 5537 48
ho F2BEAEFL TP S MR E R 5 mg/mL [ 1 M i (Methylthia-
zolyldiphenyl-tetrazolium bromide, MTT )20 pL, AfE 37°C,5%
CO, IEFF T I 4h, WA LI ER UG , AL
BN 150 WL () DMSO, 212 52 3% 2 1% 10min LU , JFH BR300
JE 490nm OD e, #% i F A ST AAG A G A =CReged]
OD- 75 41 OD)+ (X4 OD- %5 41 OD),
1.5 ZHREA T

XIHRL 25 3R S R IR A AR M BE 5 48h LU JE , R A
T A AR A WA A L4, T 400 L 28 nii S8 , 43 5]
Jin 5 wL AL N BE (Propidium Iodide, PT),5 wL A4 BEIEHE

V-FITC(Annexin V-FITC), U 7ERECIA R , EIR LM F 454
20 min, 57 KPR B ARSI
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VEVRAM , FB 2lKCR 0 M i B IR . SIS e R &
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VLR AN H T ATP )&
1.8 EERABRESERN
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1.9 Western blot 24 H Akt,p-Akt FTixK T

KR 28 B i PR AR 5% 48 h LUJR , Western
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ZER LI 1 R G IR A AR A o ek AN il
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[E 1 Western blot #&ilI# /R4 H CDX1 Rikk TG R
Fig.1 Western blot detected the expression level of CDX1 in transfected

cells
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2 AT RAEH Cleaved Caspase-3 Feiksk Tl 45 57
Fig.2 Apoptosis and Cleaved Caspase-3 expression level in cells
A sCYH R SR M ZRRRURE =45 3R ; B: Western blot #:il] Cleaved Caspase-3 Feik/k F455R
A: apoptosis was detected by flow cytometry; B: the expression of Cleaved Caspase-3 was detected by Western blot

R | ARTFEE ATER Cleaved Caspase-3 HHITRIZKF (xt s)

Table 1 Cell survival rate, apoptosis rate and relative expression level (x+ s)

Groups Cell survival rate( % ) Apoptosis rate(% ) Cleaved Caspase-3 level
Control group 100.01% 9.54 9.81+ 592 0.15+ 0.02
Empty vector group 99.99+ 11.63% 9.90+ 3.55* 0.16x 0.01*
Over expression group 7231+ 4.81** 29.82+ 8.67** 0.89+ 0.05%*

Note: compared with the control group, “P>0.05; compared with the control group, **P<0.05.

2.3 P RS CHEHEREIER ATP SERNER
RN R i SR IR A A5 AL A b N B R |
PGS E By ATP &8k, 2R AN 2 PR, 25 R 4 Hh iy

WA MR T . MR 1 & ATP it 5060 R 2 A L B A P ik
265+ (P>0.05) . i R 2H 40 v P IR Al LW RS 1 B
ATP & B AR TP IR, 22 S A G it L (P<0.05).,

* 2 AIMERHE. CHEMEEIER ATP 8 (xt s)

Table 2 Pyruvate kinase, hexokinase activity and ATP content(x+ s)

Groups Pyruvate kinase activity(U/mg) Hexokinase activity(U/mg) ATP content(mmol/L)
Control group 0.72+ 0.06 5.32+ 0.39 31.53¢ 2.59
Empty vector group 0.71%£ 0.07* 5.33% 0.41° 31.67+ 2.84"
Over expression group 0.35% 0.04** 2.54% 0.26%* 16.38+ 1.83**

Note: compared with the control group, “P>0.05; compared with the control group, **P<0.05.

24 ERHEEEDIABRSSRNER

KX B2 G FRak A 25 R AR A i % 5 i b AL
o SR 3 PR, S RIRA AR LA R G RS
o BB A HE A Bl 22 5 (P>0.05) o b SRk g pu s 1 h
LR A AT A, 22 5 A S22 3 L (P<0.05).,
2.5 YHAEIER Akt,p-Akt FikKF LR

Western blot #rll %] B4 it Feih 2l (25 AR 4 Akt
p-Akt koK. GERANE 3, F 4 PR, SHEAARA N
Akt p-Akt FiK K54 A AH b A BB 2 5 (P>0.05), &
TR MM p-Akt FKF BACT XA, 257 BA S0
2ERESL(P<0.05),

R3 EBRELBEPIABREE(xt )

Table 3 Lactic acid content in culture supernatant (x+ s)

Groups Lactic acid content(mmol/L)
Control group 21.35% 6.54
Empty vector group 21.57+ 5.84*
Over expression group 8.64% 1.25%*

Note: compared with the control group, P>0.05; compared with the

control group, **P<0.05.
3 it

CDX1 fefp b R i i e AR A . CDX1 BA4E
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Fig.3 Expression of Akt and p-Akt in cells

BB 1L 40 VR RERS AN E] CDX1 (AT, FRil IS
FW, 5BmALEmmbEH U, CDX1 78 E R H R
FIR T, 135 CDX1 J7 1) B m AN s 5e =2 20 0 e, R
FIRIFFE &30, CDX1 745 B A4 ek BRI AR A5 v L
Hpimai SW117 AW 4, @it 4 CDX1 it Feib ik,
It Western blot K125 FLIESE CDX1 it ik B RES i 1k
HpEa b CDX1 Rk, xR, WIWE TRk
CDX1 W Ep i . #E—2542 1 MTT &0 T 40 B 3 78 1%
W, S5 RIRE BB, 12535 CDX 1 T 18 40 i 5 2 2 40 okl
X5 PR SERRIERT G .

IR AR T & A S A TR A R IA A O, A2 3
ZA LR PR SL R 45 50, Caspase 2 [ 5165 5 R 40
MR TS R2 . Caspase ZRIB S IS 5 BENE 0 SR T Y
&Mz, Caspase-3 7E Caspase i 2 v 1 &5 T- AT HOVERT , H:
PG I T AR R AN T & AR AR, AN AR
R T AR A TR T IO, &5 FAIESE T 383k CDXI1 (1) B s dn
Mg T2 IF AN Y Caspase-3 1H AL o 3%

CDX1 fEla AN SPE ek T AE B Al aUf Rk, (fe P00, MRIS CDXI RERSR ML RANIAO T
4 MBETR Akt p-Akt FIXTRIKKF (x£ 5)
Table 4 Relative expression levels of Akt and p-Akt in cells(x+ s)
Groups Akt level p-Aktlevel
Control group 0.74+ 0.06 0.35+ 0.02
Empty vector group 0.72+ 0.08" 0.34+ 0.03"
Over expression group 0.73% 0.08%* 0.12+ 0.01**

Note: compared with the control group, “P>0.05; compared with the control group, **P<0.05.

vy 240 A e e AT T AR AN TR] o TE A RE A A A
WEEAT A 4853 itk , 100 iy A s LA SO IR e oy £ 20050, &
A2 0 LR R 7 14 28 — PR il , LA M A 3 2 W
TRACRIVE I . PN R PR Il W A T A TP Y 0 — A O Bl
REABAEALIE BLER — > ATPY. ZLIRZ MR AL A2 v 607 1
ASBIFE PG T 240 P DR PRV I 1 . COREIORES 1 L ATP
f10 i RN TR BV T A FLIR B i R B, i %k CDX (Y
B A R D R R AR P . ORI P ATP i g
KGR P AL & i B AR T IR R i R
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AR AU
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F1R) SC B RIS PR 5 4 A= 8, DA TR 2 e 200 L R A 0. A
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