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Hypoxia-induced expression of HIF -1« decreases CDX2 expression in human
colorectal cancer cell lines

ZHENG Jianbao, SUN Xuejun, WANG Wei, LU Shaoying, REN Hailiang, WANG Wei,
SHI Jingsen

( Department of General Surgery, the First Affiliated Hospital , Xi'an Jiaotong University of Medical School ,
Xi'an 710061, China)

Abstract : Objective To investigate the mechanisms and relationship between HIF-1a and CDX2 expressions
in human colonic cancer cell line SW480 and LS174T during different time of hypoxia. Methods (1) The
two tumor cell lines ( SW480 and LS174T) were respectively exposed to CoCl, (100,150 and 200 pmol/
L) for different time periods (24 h,36 h and 48 h), and cells viability and proliferation were detected by
MTT methods in order to select suitable CoCl, concentration. (2 ) Semiquantitative RT-PCR were used to
detect the change in mRNA level of SW480 and LS174T under CoCl, ( 100 wmol/L). Total amounts of
CDX2 protein in SW480 and LS174T were examined by Western blot. Results  Higher concentrations of
CoCl, (150, 200 umol/L) significantly decreased cell survival rate (P < 0.05). So, we selected low
concentration of CoCl, (100 wmol/L) to construct hypoxic model. HIF-1a mRNA expression of SW480 and
LS174T increased with prolongation of hypoxia time when cells were exposed to CoCl, ( 100 umol/L) and
reached peak at 24 hours hypoxia (P <0.05). Similar results were observed in Snail mRNA expression.
But mRNA and protein expression of CDX2 reduced significantly under CoCl, (100 umol/L) and gradually
declined as the time of hypoxia was prolonged. Conclusions HIF-1a might be up-stream regulator of CDX2
and its over expression may play an important role in progression of colorectal cancer.
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Ko B A R 2 B S K b R B O B R AR 2 —
AW TR, Bk A AT T Snail BN L GK M
il E - ¥5 K5 45 1 ( E-cadherin ) 323k , {2 #F 59 895 12
WER o BT R BLAEHE §% 3 N T Snail ( Snail ) 7]
DL SR A A R R A (A IR & 2 ] 2 (caudal ho-
meobox gene , CDX2) % &35 , DI I 28 45 H 1 9 (1)
W R (H B X 45 R 40 g CDX2
KR A T, AR MEH BB
( Western blot ) 3% %% 5% 5 & Wi 5% /2 1ii ( RT-PCR )
Fo AR, K N 45 7 98 40 i bk SW480 1 LS174T, 78
5L 4L R A BR B8 AN [m) Bsf (] B k415 5 Y -1 o ( HIF -
la) ,Snail , CDX2 fy &3k, #R 13 Bk S0 0 45 B I i 9
2 i 2 P T R % 52 e e G AT RE A AL R

1 HE5HE

1.1 ##

NG5 1 i 20 M & SWAB0 , LS174T |y A7 g
OS5 % $E k. DMEM 15 55 JE g 5 GIBCO 23+,
B4 3G W B =2 9N B N §] o troizol & Invitrogen
Oy E] T o 33 e AR & M PCRBT O 7 R g XY
A Fermentas 72\ &) 7= o CDX2, HIF-1o, Snail #
GAPDH 5|9y 1 4t 5t BB A= W) B 4 A BR 2 W) & i,
AU . CDX2 (1E A, 5'- GAACCTGTGCGAGTG-
GATG-3', [ M, 5'- GGTGATGTAGCGACTGTAGT-
GAA- 3’), HIF-1a ( IE [f], 5'- CCCAGATTCAG-
GATCAGACAC- 3', / [}, 5'- TTGGGATATAGG-
GAGCTAACATC-3"), Snail ( IE ], 5'- TCTAGGC-
CCTGGCTGCTACAA-3', Jz ], 5'- ACATCTGAGT-
GGGTCTGGAGGTG-3") , GAPDH (1E[1, 5'- GCAC-
CGTCAAGGCTGAGAAC-3', Jx [\ 5'- TGGT-
GAAGACGCCAGTGGA-3") . F=Wy4r ks 148 288,
131,138 bp, DNA marker &) M R ER £ A R A
Al 77 . CDX2 BT A B 50 B T 4k & 3¢ 1 BIOG-
ENEX 7% 7 7 i (AM392-5M ) . B-actin f 4 A 4
TEEPLIA Y B 3 E Santa Cruz 2 #) (sc-47778)
HRP Fric F 9t B 1gG, Wi 31 3 ¥ 40 Mo 25 B il 32 WK
(Ripa) f BCA 0 # B o B2l 0 & 3 B b o
A E YRR R
1.2 LWAHZE
1.2.1 2@ ¥EMEBEROHABT N2 H.
(1) X B4 . ¥ SW480 FI LS174T 4 ffl & T &

10% i 4F 1L 3% () DMEM ;323 f, F 37 C, 5%
CO, ,95% = < MR FIB B 45 4 T 19 CO, 5 5% 46
RO RLRE 3R, (2) B4 4l A8 SW480 il LS174T
90 i B % W om A SR B (CoCLy ) ¥R B 4y B R
100,150,200 wmol /L, 1 Fft 41 ffd 43 51 75 N [) v JiF
CoCl, T il 4% 24,36 ,48 h,
1.2.2 W& 48 a4 % (MTT) % 40 CoCl, *f %4
P tm R A K e Hoem BB A KM
SW480,1S174T 4 10* 4~/FL#Fl F 96 FLAR ',
Widk 24 h Jg ¥ % 0. 5% Jif 4 1L 3G (FBS) )
DMEM ¥% 5% 24 h {fi 4 }fd [] 25 1k , CoCl, (100,150,
200 wmol/L) fb ¥ 24,36 ,48 h J5 , 4L Ji1 A0.5%
MTT20 pL, 4k2EH5 5 4 hy /N0 W38 b3, f 9L
PIIA 200 L — H R ( DMSO) , # % 10 min &
fi# UUVE , AR AAE 492 nm T IOWOG BEAE .
1.2.3 RT-PCR 2 RNA #h# # TRIZOL it %] &
VLI #E1T, RNA 4l fF = 0D260/0D280, H{&Jy
BT (1) ¥4 5% 70 C, 10 min; 42 C, 1 h;
25 °C,5 min;4 C¥# 5 min, (2)PCR 95 i 45 %
5 min;95 C 45 30 5,58 °C,59 C,60 Cik k30 s,
72 CHE{f 30 5372 CHEMI 7 min;4 C¥ %1 10 min,
FHEEE BN 35 ANEH . (3) Uk B4R PCR 74y
2:2.0% B NG MEEEE 110 V, 30 min HL K, & K 2
1% 2 5 WL I I AH, Quantity One %44 X} 1l 4% &5 R
HATIKEH M. SABEEKR 3 K.
1.2.4 Western blot S &HE QMR 40108 T 1K
b FEEE SRR, W R AR G pPO (PBS) Yk 2 K, BIR
5 min; 4 106 40 i i A 0. 1 mL Ripa, 7k | 7543 %
f#% 20 min; 14 000 r/min 2.0 U4 E## , BCA &
M W B - 80 CAAfF. MAUE N =ik
P£,100 g/L RNIEHER B IK B2 1 h,100 EV,
fRIR 2 h % 2 i fR £F 4k & ( PVDF) Ji, % iR & 1
Lhy &40 50 m A — it CDX2,4 CFEF K ; 5
e =, MR 1 b R, G R A A R
JEi ) (ECL) &R 8 [ 454, BL B-actin 1E 2 P9 %)
M. >R Al Quantity One [& 5 43 H7 2 /4 ) % Western
blot %717 ¥ JK BEAE , I 5 8 2 BRI 2 25 1 Lt 3,
TR H
1.3 Zitx4aE

Hiyse R FEmELI Ry = V(HMBERE)/V
(GAPDH) L K m, 45 B v +5s £ox. R
SPSS13.0 48 it 7 Mr 3k {0 . 2 4 [A) b 8 ok O
Zr M. KB KU o =0.05,
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2.1 CoCl, %t fth & 28 il 77 7% B 3 JE K 75 B0 52 i
AN CoCl, ¥ FiF ml fiE K Ab P B[] X5 BE FH & F%
PTG P 40 0 B 36 J7 . SW480 A LS174T 2 ] 40 iy

SW480

724 h
736 h
748 h

1):P<0.05

CoCly(pmol/L)

WG T84 TC 22 o PR 4 ML R 34 00 ¢ 3 7E AH [
Ty RN (24,36,48 h), CoCl, £ 100,150,
200 pmol /L ¥ fig W] 2 41 i 40 Mg 3% J3 (P <0.05) ,
WA B ST M A B AROBE RO kR AUk R N
100 pmol/L (1),

LS174T

224 h
236 h
748 h

1):P<0.05

< 0.8000-
e
2 0.6000-
F
0.4000-
0.2000 N
0.0000—2Z / 7
100 150 200
CoCly(pmol/L)

B 1 A[FEHE CoCly, XF &5 MG 717

2.2 EhE T4 7 5 4 B HIF-1q, Snail, CDX2 mRNA

RIXH R

RT-PCR %755 ,SW480 F1 LS174T 4i Jii i % fik
ST ] B 4E K, HIF-1o mRNA 263K % 87 B 7H, F
B4 24 ho3k g, b oWt BE 4119 485. 5% A
142.8% , Ht48 36,48 h B N Xt B 41 i 404. 1% ,
401.4% f1 134.2% , 128.3% , {H A b X} B2 25
(P <0.05), Snail mRNA 2 3K JR % #7 F 71, F Bt

SW480 CoCl, (100 . mol/L)
normoxia 24 h 36 h 48 h

HIF-1a

Snail

CDX2

GAPDH

36h -
28h 1.0000

1 7 Z
C SW480

B2 BHPEAEIFEE (100 M CoCl, ) XF 45 17 4 il HIF-10u, Snail,CDX2 mRNA 223K (15 1

C,D,E.HIF-1a, Snail #1 CDX2 mRNA %} 3k &

% ’ 2

24 h JKERIEm W, XA 142, 8% FI
216.9% , 48 36,48 h %} 4L 4 134. 2% ,
128.3% F1205.6% , 185.2% , CDX2 & 1113
ik HI B A G AR RS TE) Y ZE K e 2, 5O IR AL A
Fo, B4 24 h HEE F % 45.9% (P <0.05) Fl
92.0% , % 36 h HFEE WM T 34.8% (P <
0.05) f176.3% , Ht%8 48 h HFX WK T 27. 1%
F62.2%(P<0.05)(&2),

LS174T CoCl, (100 p mol/L)
normoxia 24 h 36 h 48 h

ormoxia

7436 h 2 T 7436 h
48h 2 .

E

A, B[] U [R] o Yk AR 5
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2.3 BREXEFEMAMR CDX2 EHRIENZMN
Western blot i 7/x, SW480 F1 LS174T 4i iy

CDX2 2 [ 1 2% 3k Bl 2 e 2 I ) py 228 i o 2

M77.0% (P <0.05), 645 36 h 435 Xk B4
19 37.6% F157.0% (P <0.05) , 5% 48 h 435
Jpx BOZH B 18, 9% 1 45. 1% (P < 0. 05)

o AL B 24 h S B BRALIN68. 7% (EI3)
CoCl, (100 p mol/L) CoCl, (100 p mol/L) 1.2000-! PINomoxia
normoxia 24 h 36 h 48 h normoxia 24 h 36 h 48 h 100004 - g‘;:
= A48 h
HIF 1@ HIF-1a — — §osooo—
§ 0.6000|
CDX2 | — e z
50.4000
0.2000~
B ~actin *- - [ actin W
0.0000-
SW480 LS174T B SW480 181741 (0

3 BELEEAFREE (100 uWM CoCly) X454 CDX2 8 R 2R

A X R A
3 #

S A R ) A AR A RO B, X
Je FH T I ORE I A 45 A RN Ty RE S R L IO BR IR A5 T
SO E AU D K b g AN i P TR B 5 SRR 3G BT
o HIF-1 2 LK 40 M & AR E 1 EZh A )
o AR R BE d, © A T R T A
L EECAE TIN R R R R, R T YN £,
T 72 A — R G A BN . HIF-1 J& i HIF-1«
FHIF-18 W7 5 A7 2 B 0 5 08— SR A4, 35 [ 43
FENL T 14q21-24 A 1q21, Horp HIF-1o & F 201
SRS, CoCl, (100 ~ 250 wmol /L) % FH F
b2 BEAR A, 0t Co™" 55 Fe'™ B (K /A T
K+ - 1a( HIF-1o ) /9 % f# 52 B, DT {8 HIF-1 o
A BN BE TS R B K A S B R
et AL 2F A Ak R Al st % S T M R 8 R R
Fe 1 1 R D R, O AT R R G R 1 4 R
i AR R e R HOA B R R
i e A AR

Snail J& T 4F K& B B 48 % sk W 7, J& E-cad
F PR AT o luo 257 K B Snail K H 3 T X
S AETE W A HRE {37 &, M T %5 B Snail & HIF-1a
JE B P e A LR Tmai 25 {1 A O L 98 40
it e S AR AR, % PR G5l 48 T 5 S Snail 3 R R Gk i
1M 40 ] E-cadherin 2 3% , {2 i B9 3L 95 12 Vi 7% %% .

A, B ANTE i E] CDX2 8 5 #5; C: CDX2

HF L E 45 Sahlgren C 2510 dk — 45 BF 5% Bl 4512
#F Snail 3£ ik "Jﬁﬁimﬁﬂ,{‘ﬁﬂ]ﬁﬂ@%ﬁﬁx.
Notch {5 5 & S 3@ ¥ , LA LL R W Ff 7 3 98 45 Snail
Ak — BV BH AR Notch K35, Notch 4% £
A LA Snail i B F XK R AS A, DT AR E
Snail 25 3k; %5 —, HIF-1a 0] DL 5 #i 4 R & 1k
(lysyl oxidase , LOX) Ji3 2 F X 3 45 4, I 94 LOX &
ik, T LOX ] DAAGSE Snail 25 H {5 H S 9 5 i
AR R B 5T A B, Snail AALZE E-cad Y40
LM H AR WA B kK EEEAE
L I o i < 9 PR 7 = W B SV 1
CDX2 ., CDX2 3 [K & 3k () A28 £k Fil 2 45 %5 3 1k 18
ﬁﬁﬁkﬁi%ﬂﬁ%ﬁigf/ﬁﬁﬁmo Gross , Tanaka ,
s 2UURRFEIN O, CDX2 2 45 B W AR 1 — A
FERE SR CBURAE B AR AR, T RNA T 95 3k
il CDX2 K3kl g e #% . 7E R M AR BRI Y 3 4
AN EBAL, S A 1 B CDX2 26 35 AE 10 76 i 98 20 it
B, bFaR4gs B os, CDX2 | 4 il b 0y I8
FRE WO AR IF 40 7E 0L o B b CDX2 AT AR 3 —
ASHT VA JT B 5 . Gross 287 R 9% IF 52 S T
Snail A] B 8~ ¥ CDX2 ) 335, MM N 2 25 B W
T MR e R o AR S I DA AR Ah BIF 5T IR S5, A AU
B R B4 S B4 0 A0 e kR SW480, LS174T
) CDX2 £ 35T FE, Lﬂﬂz*rfx%ﬁﬁz&%aﬁ
& A 7E mRNA KO, i AR 9F 25 B R
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WM IR . 2B A I R IR 4L Bk SR R DL B B B
P& HIF -1« A1 Snail mRNA B 3 ik , o — & §F 22 HIF -
Lo F1 Snail 7] G825 IR 5 o 72 .

g ke R RIEZ AN 2P RS 5
T BEAL 4G 8t A% 2% b A o As i U N 3 20 M i e
TER B2 0 A BAE T, & DU 2E T R A0 A iR i R i
Bt M, &M E L AEME SR hL,
A S AR S W 5 Bk 4 R CDX2 ik PR 3% Gk 1Y 5
M, 4R 0 R AR T CDX2 3% 3k X 45 i i % 1
S S T RE AL, O 4 W R B — 25 00 B 1)
AEYIIRIT B E T — o 1 52 56 A PR A

&% 3k
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