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HE . BY BRI 2R o IR IR R AR % 0 A 5T 1( CEACAMI ) A 534k 3k 52 (TMZ)
AT BN AR R B A BT, ik RSMER TMZ W 25 A Aah 26 R talie & U251/ TMZ aa i, FIR =&,
JFiA 3 siRNA £ 3 U251/ TMZ 2, 5 A 2 340  TMZ 28 siRNA 20 % siRNA+TMZ 28, 55 4 48 hJ& , GFP % b4
M emp st e A KR TR AR B R A EESE RS AR 48 i CEACAM1 mRINA # %A ,MTT &4 U251/ TMZ
WRIE I, AR AN eI T, BRI IR B KB e Western blotting #- Wnt/B—catenin il 5848 % & & 69
kik, R LHEBMLE, sRNAZ, siRNA+TMZ 21 CEACAM1 mRNA A8 £ ik B HAK( P <0.05), Zmie
¥oghdpa) B mi A= EHEH (P <0.05), Wntl & & &k K B—catenin & c—myc E AR R R FHAR(P <
0.05); 5 TMZ#4kE, siRNAZL, siRNA+TMZ 20 CEACAM1 mRNA A%t &£ FHAK(P <0.05), Z8fedgsh
Il mpA = EIFH(P <0.05), Wntl BEFZRF | B-catenin & c—myc B &G ABST R IA BHEAK(P <0.05) ;
5RNAZLILE, siRNA+TMZ 2L CEACAM1 mRNA ABST &k ZHAK(P <0.05) , aafadgsidph) F . s e
FEH I FH (P <0.05), Wntl & & &k KF. B —catenin & c—myc Farar gL FBRAA(P <0.05), &it
CEACAM1 Fk TR s& 3 oAb 2R /G tm 3§ 3Rk 7y, AR =, %5 TMZALST A8, HAE A AuH
T 45 Wnt/B—catenin i8I H % .
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Effect and mechanism of CEACAMI1 in brain glioma cells on the
sensitivity to temozolomide chemotherapy*
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Abstract: Objective To explore the effect and mechanism of carcinoembryonic antigen-related cell
adhesion molecule 1 (CEACAM]1) in brain glioma cells on the sensitivity to temozolomide (TMZ) chemotherapy.
Methods TMZ-resistant human glioma cell lines U251/TMZ were cultured in vitro and transfected with empty
vectors or siRNA, and the cells were thus divided into empty vector group, TMZ group, siRNA group and siRNA +
TMZ group. The transfection efficiency was evaluated via fluorescence intensity of GFP at 48 h after the

transfection. Quantitative real-time polymerase chain reaction (QRT-PCR) was used to detect the mRNA expression
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of CEACAMI in cells. The cell proliferation and apoptosis were measured via the MTT assay and flow cytometry,
respectively. ELISA and Western blotting were applied to determine the expressions of proteins associated with the
Wnt/B-catenin pathway. Results Compared with the empty vector group, the mRNA expressions of CEACAM1
were lower, the rates of cell proliferation inhibition and apoptosis were higher, and the protein expressions of Wntl, 8
-catenin and c-myc were lower in the siRNA group and the siRNA + TMZ group (P < 0.05). Compared with the
TMZ group, the mRNA expression of CEACAM1 was lower, the rates of cell proliferation inhibition and apoptosis
were higher, and the protein expressions of Wntl, f-catenin and c-myc were lower in the siRNA group and the
siRNA + TMZ group (P < 0.05). Compared with the siRNA group, the mRNA expression of CEACAM1 was lower,
the rates of cell proliferation inhibition and apoptosis were higher, and the protein expressions of Wntl, -catenin
and c-myc were lower in the siRNA + TMZ group (P < 0.05). Conclusions Down-regulation of CEACAMI1 can

inhibit the proliferation of brain glioma cells, promote cell apoptosis, and increase the sensitivity to temozolomide

4133 %

chemotherapy, the mechanism of which may be related to the Wnt/B-catenin pathway.
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I ol 228 PG T 96 i DAL ) P A R R S R
AL 25036 97 (LU T R ALy ) 64T Rl B G J7 -
B 5L (Temozolomide, TMZ ) J& 5 7 i #1 22 Ji I 928
AbR AL 251, (038 o AT R A IR, TR
AL Z 25 2 22 AT ROR R EZ AR A
W 2 1 245 W A AT ORI X T R e R R U B
BRI ) B R P R IEAR DG 4 i
Zh B 2+ ¥ 1 (carcinoembryonic antigen—related cell
adhesion molecule 1, CEACAM1 ) 2 ¥ VR Pt I 1 — i .
& 9 AMIFF S UE S, CEACAM £ 1T 81 it g | 5 98 S 5L
I 96 25 22 ol P 200 v v R, R ek R 4 ) 4
B LS, (HHOE AT BOR P B S e il A
AR5 5 it T CEACAMI 235, 458 Hoxf T™MZ 1k
I UM e, BUHGE IR .

1 RS

1.1 REskiRE . EERFI S5

LT amia kR NP R I 5 R A M & U251/
TMZ 4 (i L FFAE R A BR A H] ) .

112 siRNA#EA#ME LI CEACAMIZF N HIY
W, R CEACAMI 2K 7 51 5 11 siRNA 2 A P
H1), IE 514 :5'-CAGCACGAACAUUAUAATAUT-3', 2
[ 5149 : 5'~UATUGTAUUUAUCTUGUGGCT-3" , K &
121 bp; I F A 1E 10 54 : 5'-UACGUCUCA
UGCGUCGUTACT-3', iz In] 514 : 5'-GUAACCGACGU
AUCGTGAGAT-3', K £ ¥ 21 bp , 5[4 7 51 B b 504K
FEAR A YR A BR A Rl

113 FZXA RPMI 1640 55 37 5 ( i & A4k

2 B3 A BR A # ) |, Lipofectamine™ 2000 i 7 & |
TRIzol 12 7 &5 . 30 &% 5% 31 7] &0 B 5 B 9% O 7 1t 5
4 i 5% S (quantitative real-time polymerase chain
reaction, qRT-PCR) {7 & ([ 118 2 R YL A BR
ONED) AR TR A (b BT A R A BR
N, Wntl B I G a0 & (LR AE MR A
R F] ), SR AR IO & (DLl B2 R W RO
FRZN 7)), Watl | B—catenin 2 c—myc Bt A —Ht | 111
Fhi P (dent HRSERHE AR A ) .
114 EZEZMNE BEXRGCDME(RS.
BDS400, b 5t 28 1 MR A IR A R |, BEbR X (145
SpectraMax iD3, 13645 70 FAUER A IR A F) , 206
T 9 X 4 i AX (55 . Northern Lights, 3% [# Cytek
Biosciences A H) ) o
1.2 YHpaiEsE

W U251/TMZ 40 J 52 b T 3% 10% JIG 48 1 /Y
RPMI 1640 15 37 3, 78 37 °C 5% &ALtk CO,, 1 A
VR (PR T B A W BE A 4 24 b JS R AT T
1.3 ZHpafEs

O B0 KW U251/ TMZ 400, 452 1 x 10°4~/4L

PEFlh T o6 fLAL, RiFE24 hn, Al & % >80%
B, X AR A5 545 g, 2 IR Lipofectamine™ 2000 i

RV GV, 3 0 25 450K 5 siRNA 5% 3 U251/
TMZ 4 Jfl, 48 h J& #E 17 GFP 4% (0, 25% S 46 U251/
TMZ 40 Jfa % Je s %, 181 8 98 % B AUBE T 47 W
%, BHREANELNL, BOHEBEE 3K, W
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55 4 3] WRAUE, 5 ¢ I 2 SR AT ARE RSB S AN ML P T | % e L 7 AUt P LIRS
1.4 ARaSEK TR T, I PBS #E47 H A, SR 400 H AY 7 R X 41

4 U251/TMZ 41 Jf 53 Ry 25 3020 . TMZ 41 | siRNA
2H S siRNA+TMZ 24 . 25 2041\ TMZ 241 % ] 25 28 5 d
YEAT 5L | siRNA 21 J siRNA+TMZ 4H 3% ] siRNA #F
TPy, ¥y, 25 341 siRNA 4 T A& TMZ /) —
3 3V R ( dimethyl sulfoxide, DMSO ) 5 3% J& v 57 ##
48 h, TMZ 4 } siRNA+TMZ 2 T & TMZ (& 4 J& Hy
200 wmol/L) Y DMSO £ 72 5 i 5% 5% 48 h,
1.5 qRT-PCR#&illZHAE CEACAM1 mRNAHIZRIE

4% 20 B4 5E B L () U251/TMZ 40 i, 5% FH TR1zol
207 6 4 B U251/TMZ 28 Jif 5 RNA AR 915 33 7 5 ik
7 G e B0 SRR R, DL RNA S R 48 00 A S 15
FI| cRNA , JF L)L cRNA M4, #4l qRT-PCR X 7] &
fit & qPCR LW K % (20 L) : SYBR 10 pL, iF % If]
G114 1 wL, cDNA B 2 wL, 4K 6 wL; 9734 &
F:95 CAEME10s,60 CiE k205,72 CHEM 10 s,
it 40 MEIHT . LU GADPH Jy N 2, fR #2722
%11 B CEACAM1 mRNA A X} 3 ik & , 51 ¥ J¥ %1
W&,

#&1 qRT-PCR3|#1F%!

GIE7AS

A
A J&/bp

5195751

1EM : 5'~AAGCTCACACAGAAGATGG-3"
CEACAMI 19

S s 5'-ACGACTCAAGACCCAATAC-3'

1EM: 5'~AGACAGGTATCTGGTGTG-3'
GADPH 18

J2I : 5'-GGGAGATCGAGAGTAGCA-3'

1.6 MTT il 20 fa 58 e

B A% 2 a8 B YL 1 U251/TMZ 40 8, fin A 0.5%
i it E A7 0 AL, 20k RN $E 1.5 x 10° /AL EE R T
95 fLAR , I AL ESL , K5 5% 24 h S I 20 wL MTT
W, 3R 4 hE B0 5 min, B E B, BLNA
150 WL DMSO, 7853 1R 5J % i 45 & o SR FH Bl A 10K
I 490 nm P K 4b 4% LG % FE (optical density, OD) ,
2 i 348 5 A ) 2% = (25 2041 OD B - S2 55 41 OD fi )/
(K EFL OD -2 241 OD fH) x 100%"” .
1.7 R B ARG 2 P T

I 4% 4 Fa 58 % YL i U251/TMZ 40 0, 4% 1.5 x
10N /ALAEFR T 95 FLAR , AT A 5 57 , 48 h Il EE A=
S 7 422 FE A0 A 0 TR B U A R AT B AE L R
H70% OB, T4 CHE T B2 h, B0 5B L

M HEAT 3 98, B0 5 min J5 B Bk PBS, A PL 4%
1 mL, XA AT YL 6, [RlFE T 4 °C RGBT 2
7 30 min o SR FH 4 3 Ui =X A SRS 0 4 i 2¢ S5
B OF AR T A MR T 3R = 0 T A M AR
2L EEL x 1009
1.8 EgBX % 9% IR BT i 36 A1 Western blotting #& il
Wnt/B-catenin i B§1H X & BHIRIE

SR T R A 9% 40 ) & A I Wntd 28 1% i B
5 mL 20 AL 85 SR, B0 B R TE W, AR RIS Y
Frfe it ¥ 30 min J5 23 510 A AR 7S L AR
AB R 2 1k, SR B ASCRS: T 45 £L 450 nm 420 19516
25 & (optical density, OD ) {H. .

¥ FH Western blotting o e o [3 —catenin | c—myc
Fik, WU AR E T UL U251/ TMZ 40, Jin A 54 fig
TR AT A0 L 7 43 S L B0 JE B T R, R H B A
PEIBGA ) AR B U251/TMZ 40 i s & 1, A RS
MR, W 5 min, WA G HEATHUK K EAEE R
PVDF Ji& , £ 1] 60 min 5 il A B —catenin , c-myc H 4t
N —H0, W H 12 h 5 B AR L E 5T 5 =40, 97
A 60 min J5 PBS #f ik, & B 515 B R A4 R, H
(2 1 5 B —actin K JE A Iy B 18 H A X %
ke
1.9 SHitFEFE

BOYE 5 B oK FH SPSS 22.0 ST . F R
DL « 25 (x+ ) TR, LB BA N R 7 2547
Hr, P9I L] LSD-1 K 56, P <0.05 04 22 5% A 4t it

RN
== '8N

2 #R
2.1 &AM CEACAMT mRNA MBI RIZE L&

23U TMZ 41 .siRNA 41 J2 siRNA+TMZ 21 4l it
CEACAM1 mRNA #f X} 3 ik &t 43 51 4 (0.85 £0.13) |
(0.72+0.11) ., (0.37 = 0.07) 1 (0.20 + 0.05) , £} 2551
M, %8 5 5 X (F=39.985, P=0.000) , 545
L L #L , siRNA 4 . siRNA+TMZ 20 CEACAM1 mRNA
HH X 26 35 i AR (P <0.05) ; 5 TMZ 41 [ %5, siRNA
4 | siRNA+TMZ 44 CEACAM1 mRNA #f %f 3 i & &
it (P <0.05) ; 5 siRNA 41 It %8 , siRNA+TMZ 41
CEACAM1 mRNA %t # 8 BEFFK (P <0.05) .
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2.2 HAMAIETENNGIZRLE

S TMZ 4 . siRNA 2 & siRNA+TMZ 41 41l g
8 5 1 40 253 5104 (0.00 £0.00) % | (5.39 £0.74) % .
(27.64 +3.66) % 1 (35.58 + 4.25)% , 277 2= 3, 2%
SAEG I EE X (F=146.995, P =0.000) . 52544
L %5, TMZ . siRNA 41 . siRNA+TMZ 25 41 Jifd 43 5 41 4h1
LI B (P <0.05) ; 5 TMZ 41 LE %8, siRNA 41 . siRNA+
TMZ £H 20 it 43 % 410 ) 22 T+ 75 (P <0.05) ; 5 siRNA 41
b %, siRNA+TMZ 41 40 ffg 3 78 3 il % F+ =
(P<0.05),
2.3 HBHMAUEATRILE

YL TMZ 41 siRNA 4 & siRNA+TMZ 20 4 Jifd
P TR 0 K (7.78+0.72)% . (8.45+0.94)%
(20.69 + 1.51) % 1 (24.03 + 1.82)% , ZI7 22501, 2%
SR G L (F =304.840, P =0.000) . 5235 #4H
Fo 85, siRNA 41 . siRNA+TMZ 2H 20 Jf 8 17 3 T (P <
0.05) ; 5 TMZ 4 %5 , siRNA £ . siRNA+TMZ 45 4 fifs
TR T (P <0.05) ; 5 siRNA 41 b &%, siRNA+TMZ
AP TR TR (P <0.05) o
2.4 FHEMM Wnt1,B-catenin & c-myc EHRIA
23

25 3 41 . TMZ 4 . siRNA 4] & siRNA+TMZ 41
Wntl 25 [ #15 7KF | B—catenin M c—myc 25 [ A XT 5%
REWE, &I 0, ERAGITEE L (P<
0.05) ; 525 4K 2H HL &8, siRNA 2H | siRNA+TMZ 41 2K 1
ik K B —catenin M c—mye £ 1 AH X & ik = R
(P<0.05),5 TMZ A L5, siRNA 2 | siRNA+TMZ 2
A Rk K | B—catenin M c—mye 25 FH AH X = ik
R (P <0.05) ; 5 siRNA 41 b5, siRNA+TMZ 4 25 11
ik K | B—catenin M c—mye £ 1 AH X 2k = [
(P<0.05), WER2HME 1,

R2 RAMBIWnt/p-catenin@IREXEALLEK (xxs)
25 Wnt1/(ng/L) 3—catenin c—myc
2SI 0.48 +0.08 0.51 £0.08 0.60 £ 0.08
TMZ 41 0.41 £0.06 0.43 £0.06 0.51 +0.06
siRNA 21 024005 021+0.05"%  031+0.06"?

SiRNA+TMZZH  0.16 + 0.0372%  0.10 £ 0.06"2%  0.20 + 0.0472%
F{g
PAE 0.000

o Q55 EAIE, P<0.05; @5 TMZ41 A, P<0.05; @5
SIRNA 41 He#8, P <0.05,

26.139 35.934 35.123

0.000 0.000

A B C D

Wnt] S S— — s 38 kD
B-catenin ~M—_—L"—-— ... 93kD

T S— w—— — 05 k]

c—myc

Bracin - G - )

A:ZSEH; B:TMZ4H 5 C:siRNAZH; D:siRNA+TMZ 4 .
E1 &EHHWnt1,B—catenin & c-myc & A FRiL

3 i

TMZ J2 8 598 Ak I 7 B bm o 25 90, AEL el 1 24
(52, 5 0 58 3 AT RCR AT SR AN BRARL, A A7 I (]
B, 280y 25 YR i S AN g vk ek
T FEAM ] s A B 5 R RS BOAE D o ARG
JoT 96 240 B X TMZ 1 £k 97 S50, DENG S8k 47 T
AR B9 7, 38 i T miR-198 YL Bk TRIM14, 45
78 U ER TRIM14 BE 4% BH 15 TMZ Bt 1 |, IF A& 3 1
TMZ P A 28 e 8 11 2 ™) DR Al 12z P 9gg
i O Sl d e ] W I NSO L e
Wnt/B —catenin i }% /& 40 il A E Bz —, 2 540
JL S8 oAb B PR T R L R 28 T
Jed 40 M B WF ST 0 . CEACAMI 2 it 98 AH 56 5 1~ 19
—F, H WS R, CEACAML 2 5 1L Kbk 245 1Y
Az G, DT A2 2 P 8 ) 5 RN G B, (ELTE B g v i
YEFIBLE] M AN B o PR, AS AR5 3 a1 6 A b 48
JiZ J5T 968 40 Ml CEACAMI [ & 35 , XF Wnt/B —catenin i
%8 AR AT T, BRIT T TMZ A7 R 114 5%
M) B HEAE AL

H g €S R, CEACAMI 5 33K BB 18
T e A Y 2R G, R T A B g Y 2 A S i
B . A HF5E % ] siRNA XF U251/TMZ 40 Jifd 3k 47 %%
Yo G5 BOR, 2534 5 TMZ 44 CEACAMT mRNA #H
Xof R IR T | 240 1 B A0 1) 23 e A B R T AR TE I e 22
5, R W U251/TMZ 40 fa 5t T™MZ 7= 4 1 it 2, A y7 ik
AR, X U251/TMZ 40 i 1 3% 58 5 08 12 JC B B 52
Wi, 17 siRNA #H & siRNA+TMZ £H 40 Jfi CEACAMI
mRNA FH X 2% 35 fb B A, 40 A 184 5 1 ) o O T %
Fhi, H siRNA+TMZ 4138 5 0 ) R S B 773 0 5
U VA A0 CEACAM 1) 2 35 6 0% B 11K 200 i 338 7
AE S7 L 42 E 40 R T, [R] F BE 8 2 5 X TMZ 9 5
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5 41 BRI VE , 5 IOV 22 R A ML VSRR S AR T L S 7 R 1 1 T B S LHLRI R 5
A (4] E7, Pk, XD, % B P AN IIE T HE A S 413

H #if CEACAM1 1 /E FHHL I v A 35 2 (B A7 if
58 57, CEACAML X i 2 44t it % 400 ) 4 FH 2 3 ik
Wnt/ —catenin i % 317 il o988 1l 48 i) 26 43k 3 1yt
Wnt/ —catenin 18 % /& 4i il (5 5 1% 3 (0 2258 i, =
55 Z2 T 0 A0 (0 38 5 L oAk S PR T . CHU S5HIE
S LINCO0662 Be % 38 F [ 431 19 75 =X, 3800 i 4
L Wnt/ B —catenin 3 % , fi2 #F M2 g 40 i b AL, n 3
JHF 96 440 ML ) 345 8 55 3 B8 . 1T HUANG A8 PORIF S8 IE 5K
i K] 35 W (— FhpioRS #2825 W) ) BESE A 70 1) Wy
[3—catenin T S, 49 i i SR 200 AR A ) B W S O
T-o B-catenin J2 1% 38 [ A% O JE R, R (8 g8 240 it
FLAT T 40 B 1 T R 5 58 A8 7, DA T 2 22 240 3
ARIFFELE R R, 2534 . TMZ 41 Wntl |, —catenin
c—myc 5 [ FIKNTC 25 577, FRPIZ U251/TMZ 4 g 1
AE VTS Wnt/B —catenin i #% , H X TMZ BA — & (1T
241k, siRNA 4 . siRNA+TMZ 2 Wntl & 12635 K - .
B —catenin & [ AH X F ik & W, ZWH T
CEACAM1 23K GE 4 Wnt/B—catenin 18 % A 315 , 1M
siRNA+TMZ 2H AH OC 2 [ R A I8 T siRNA 40, W42 7R
T CEACAMI 2 3k GE % 38 3:f 717 il Wnt/B —catenin i
B, B X TMZ Ak 7 SRR AT 88 w3 A T 7 RIUR
FEA S8 A AT [ o

25 LTk, CEACAM1 23K T I BB 1 46l i #ft 28 Ji¢
JOT 92 240 M 3 5 RE T, 4 1 A RO T, 4R = TMZ BT
OB, HAE A PLS AT B8 5 Wnt/ B —catenin 18 #% A
Ko AHEFEANE I U251 40 bk EATIESE , itk — 25
RASRGE T CEACAMI 3 15 XiF A A4 28 Ji I 92 441 i
XF TMZ A7 SRR B 52 ), oA Sl ] X 2 o i i 28 Ji
JO I8 A0 AR AT I 5, LA SR 9 B 88 1 W PR 3 9
HERL AR
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