ADYRERA S 912013 4F 4540555 1047

* 921 -

doi:10.3971/j.issn.1000-8578.2013.10.002

XEARE TR 45 B adh g microR NA-221
FlpS7 e 1k i S

ol KBRS, REF, HEK, FTHa, KL, ZKE

Effects of X-ray Dose on Expression of microRNA-221 and p57“** in Human Colorectal
Carcinoma Cells

SUN Kai',ZHANG Xiaobin'",DENG Haijun',ZHONG Yubo’,LEI Shangtong',

OU Wentao',WU Chengtang'

1.Department of General Surgery, Nangfang Hospital, Southern Medical University,
Guangzhou 510515,China;2.The Third Department of General Surgery, Foshan Hospital,
Southern Medical University(*:Tied for The First Author,;Present:The Second Department
of General Surgery, The Affiliated Nanhai Hospital, Southern Medical University, Foshan
528000, China)

Corresponding Author: DENG Haijun , E-mail: navyd999@tom.com

Abstract:Objective To investigate the effects of X-ray dose on the expression of microRNA-221(miR-221)
and p57"" in human colorectal carcinoma (CRC) cells. Methods ~Conventionally cultured Caco2 cells were
divided into 5 groups with different doses of X-ray (0, 2, 4,6 and 8 Gy) respectively. The total RNA and protein
of the cells were extracted after irradiation for 24 h,The expression level of miR-221 and p57*"> mRNA were
detected by real-time Q-PCR. The expression of p57“*” in cells was detected by Western blot analysis. Results
The radiation dose of X-ray had significant effect on the expression of miR-221 and p57** protein in human
Caco?2 cells in a dose-dependent manner. The miR-221 expression level improved gradually with the increase of

irradiation dose while the p57%

protein expression level reduced gradually (P<0.05). Conclusion Radiation
dose could affect the miR-221/p57™ regulation pathways in CRC cells. Suppressed miR-221 expression may
enhance the radiosensitivity of CRC cells.
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miR-221 0] 38 53 $ il p5 7472 4% 38 M i CRC 41 g 384 7
BT R bR 40 ISR T B R EOIR A R miR-221
F H P L R pS TP A Fh AR AL U BN R IE S . AR
S5 360 A28 0 7 AN [) BRSPS ) £ TN CRCAH A HrmiR-221F1
pST IR KL, WM miR-221/p57 P (5 5
I AECRCHT H A 1E FH B2 R

1 #R5FEZ%
1.1 MR

ACRCHiififi ZHT-29, LoVo, SW-480, Caco2
JAEH o BB #8 Bk 9 Bz A B HU VECHY i o (R B2
Bt b i AR Rk BE AN M R $E AL 5 i miRBase £ 48 14
( http://microrna.sanger.ac.uk/ ) 25 $&IEH F51, fif
F#K A Primer-Express 2.00E475 9 RS 93T
miR-221 Fii#5]45'-ACA CTC CAG CTG GGA GCT
ACA TTG TCT GCT GG-3', Fifi5145'-CTC AAC
TGG TGT CGT GGA-3', §# 1 E73 bp; HEHEU6
F51#15"- CTC GCT TCG GCA GCA CA -3', TFiif
21#5'- AAC GCT TCA CGA ATT TGC GT -3', ¥1
HBt94 bp; p57Y Eii5|H)5-AAG AGA TCA GCG
CCT GAG -3', TiiF5|#5'-CGG TTG CTG CTA CAT
GAA-3', ¥'H /5 Bk214 bp; 18s rRNA 5[ #)5'-CCT
GGA TAC CGC AGC TAG GA-3', FiE5|495-GGG
CGC AAT ACG AAT GCC CC-3', ¥4 A B112 bp;
RS IR )M SAE R AE R FRA FI A
12 Ik
12,1 #ifgssis

Caco24i i M E )5, LI&10 %64 1iE
(v/v) FJRPMI 16405555 (Hyclone ) Bk, BT
25 e FM3T C . 5 % COFEFRAGhEHETR,
21t 2 A 2 B 2280 %~90 Yol HLBREE I AL A4, 410
AL ARA~SA G I T35
122 BRI

K HERLE% (Walian ) 600 HZN# 56 MV
XEHAT— R MEIRGS, FRST IS IR B 352 em/EAT
PLBE IR AR, o 4 4 7 5] i A G X A X 1 5 X
JERZHE 100 em, G| &4 K2 Gy/min, BE2, 4. 6
8 Gy A [l BT AL, LU0 GyfEhas FIxt i, B
SPE A E TR, iE 24 WEAT A
1.2.3 real-time Q-PCRA& M4 Jig FmiR-221F1p57
mRNAJH R

e B 4% b A R FR AN 1< 107, Jin ATrizol
(Invitrogen)iz ., ¥ FR UL ] B UM RNA . BUERNA
1.0 g A TCHZEEAK 12 ul, JR4I585CHFE S min,
VAT 345ty , BERE ToK |, LIFj IERNAK

PEFFRIR I — 4548 ; 75— Z:RNase il PCRE
il & DL R 4K . dNTP mixture 2.0 pl, RNasedljiifil 5
0.5 pl. HAIERE R R51900.5 ul . NS R 5%
214)0.5 ul, 5xbuffer 4.0 pl. M-MLV 2% 5% 70.5 pul
(Promega/A ]l ) ;5 FCUFEIMAFINIA & BRNAM
WIRPIRA], 42°CHFE 60 min, FiiGcDNARE T-20°C
TRAE . A H K FI N 2 B Real-time Q-PCRJ
DR ZR:cDNAS.0 pl, FFii#51440.5 ul, 2xSYBR
Green”EGYL RO pl . JCREZREK4A.0 ply K 5%
1£:95CA5H:10 min; 95 15 s, 65°C 30 s, 72 C 30
s, HLA0DEIR; TEALERET2 CLEA10 min, A
PRAEIEZ A PCRI N (171 A TOYOBOZA H] ,
PCRSCKFHABI PRISM® 7300 ) . F4 H A JER ki
=2 MNIT A SREA T H R Y &R, DL AL
B EEE — R
1.2.4  Western blotf il 2 it Hrp5 724K [ i 72k

WA A S SRR AR, I AGE T TV Y PBS T
YRk, EFUKE, A ZR R EAR30 min, FE4 C
14 000 g#5.0>5 min, WARZLRY ST ; KT
WS> EFEGE ppif 45 G55 min, #4120 pl
FRESEATHIKIF B EN B PVDFERE, BHZ5 % Bilg
WEAE, SRt ApST™ (Fikkl:1 000) I3 M4
GAPDH (#iB1:10 000 ) ZrBEhiikniligs, H5
LR TP (RS 000) iy (—Hi. — il
H Southern Biotech ) , ¥i5gfb ik Lkt EE, 5
NS BT KB LU LA B AT . DA RSy &
D IR
1.3 Gtk

S T AR B B S B AR 22 ( xks) R
N, R E AL R R O 208, 24
FEAS Y4550 18] 18 R 9 1 4% % A Student-Newman-Keuls
(S-N-K) #36, LIP<0.058HZERAGH%E X,
Fi A BB FISPSS 13.048 58 i

2 #R

FEA FEA FFmiR-221 Fzp579"* cDNA /R f5 4k
K, FREFPEE I, HY B2 40— 2 gL R Y ]
SHIMhZ:, WEITA. 2A, ¥INRCRE G, Wil E
ALBCE-ME, RIS 3 & A4 B BRI 1S By Ct
HA1E HmiR-221 Fp57 P B . miR-221 K p57°
FIPCRy= 143 51473 bpAi214 bp, HX N A 1AM
FE4 9k (74.71£0.56 ) CHI ( 85.29+0.43 ) C, %
R —, WERTRRIREA, WWEILB, 2B, 1
i ACRCHHJffE ZHT-29, LoVo., SW-480, Caco2t
miR-221F Kk H 40 9 42.2940.21 . 1.12+0.14, 1.93
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A: the amplification curves of miR-221; B: the melting curves

of miR-221
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Figure 1 The amplification (A) and melting curves
(B) of miR-221 by real-time Q-PCR
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Figure 2 The amplification (A) and melting curves
(B) of p57“** by real-time Q-PCR
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+0.04) , ZRHAZII¥E X (P<0.01) . BEHL
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HAHTEXT S . TE0~8 Gy R ILE N, Caco24

JfL HmiR-22 1 432 3K 7K - B 2 5 70 5t (38 o e
(P<0.01) , WE3; p57" mRNAYZFE A K- JE
B ARk (P>0.05) , ULIEI4, {AJLEE (3K K bl
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UL, X2 MRES7E FIRICRC M FFmiR-221 3k
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Figure 3 The expression levels of miR-221 in Caco2 cells
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Figure 4 The expression levels of p57‘"> mRNA in Caco2

p37"”mRNA levels
=1
o
?

cells in different radiation doses

0Gy 2Gy 4Gy 6Gy 8Gy
i

B 5 Western bloti il 7~ [ BB 1% 2 T Caco2 4 B i p57'%
ERRIEER
Figure 5 Western blot detecting pS7

kip2 . .
'* protein levels in

different radiation doses in Caco2 cells

3 itig

T BT E A CRCER G IR IT 1Y 8 2 241 iU
53, JUHXTFTILL ST, N1RH R B &
H, 20124ENCCNFE R 2 AR FS H AR AT B B il s o]
W E LRI L2, WINRATE, HXF RS
5 RS IR AT 2 ™ E i BT A e R sk 2 R
HPREA —E W E B, 5 L 4 B
T AR AR R TR A ) R R i a2k T
ARHLEP H AT AR L 35 B AR R ) — s P74
fiE, AFEMIE KN TSN R L SRR
oz A HE 7N 0 IR oo W S EA T I PR, (HX B IR



<924+

APPBBED B 572013 F 5540555 1047
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M AEDIAR B S AARYT . S PR IRIR YT SR T
ff, AEFR I PR bt wE LAAS 203z i Y R i ]
AR Z B R R T BT 3R 25 MR T
AF T 16 0 B R R L B R A RO
PSR

MIRNAX A iR A K AT . Wb S5 A
AR T NS S AR VE T, T AT R AR
Z W5 3R WL M 2 58 IR AT IR E 22 D A2 0
e A e RN B ST R B S miRNA
257 IR AN T B S R A A M v IR R (R
2t A, EBARAE M mIRNA 2 R 0 AT 15 b i ik
SR R IR A TS A, T A28 AR B A miRN Ak 7K
S ) T R R A L P S B . miR-22 1
T & PR — R/ INRNA AT 3 1 18 4 40 it 33 4 ) 10
M2 5 W i R AR5 pS7 %2 @ T ) 2 1
CIP/KIPSEH R, T I RE 4 i B 45 1 Go/G
A, R KT A 0 ) A R A A PR T A S Ak
AT R FRATAT AL 56 B IFSE miR-22 1 A 3 1:f
MlpS7 Pk (IR AL JECRCHEF , H iy 40 i T
AT 0 IR AS T miR-22136 35 4 ] 228 A RAIE
Sy TR WERCRC Y M AZ B fF miR-221 Y #3578
A, w6 EmiR-22 142 75 75 CR C M M JiC 5%
i EHEVER

ARSI FB, XERHR 50 5 0T 5 i CRC AN i
miR-221 J HH s 3L N ps 77 ik . HAKER A,
miR-2213R36 7K F-Fifi 2 BEG 700 38 i fii iz 45 A,
T pS 7 P22k 1 2 1 7K ST WU I 25 eS8 70 5 %) 184 ot i %
BN, E— RPN S R AR AN . AT
DU, RS e A SR — B I 8 R 2R AT SR A e T
B T B R 2 A SR R, MR AN T
XFHUMLFPEEEAE A, wlaE e bR miR-22 14k i # )
pSTPEIR A KA A TR R, LA B ;
HBARARESE Sl AN At T, (AR R —E R
FAIRCSHEST. KG I CRCAN M miR-221/p5 77 i
% 110 2235 7K S BT sz e K 10 e 7 200 A 1 e S Uk
B, AR B CRCE A HOT 14 b8 A RO B 44 T80
(14 BRI SE I LAY . B8 AR miR-2215 57 FE i btk
P IR D) o6 RIE TR — P00 UE, (HAR A 250 45
B, MHICRCANME IR miR-221 5K K -0 fE &
VEROPHEEVE T, T e R TRAT S 4RI N 25

S 3k
[1T] Sun K, Wang W, Zeng JJ,et al. MicroRNA-221 inhibits

CDKNI1C/p57 expression in human colorectal carcinoma [J]. Acta
Pharmacol Sin, 2011, 32(3): 375-84.

[2] Bartels CL, Tartels CL. MicroRNAs novel biomarkers for human
cancer[J]. Ann Biol Clin, 2010, 68(3): 263-72.

[3] Kavanagh E, Joseph B. The hallmarks of CDKNI1C (p57, KIP2)
in cancer[J]. Biochim Biophys Acta, 2011, 1816(1): 50-6.

[4] Borriello A, Caldarelli I, Bencivenga D, et al. p57(Kip2)
and cancer: time for a critical appraisal[J]. Mol Cancer Res, 2011,
9(10): 1269-84.

[5] Wang W, Sun K, Wu CT, et al. Effect of miR-221-specific
inhibitor on the proliferation and apoptosis of human colorectal
carcinoma cells[J]. Nanfang Yi Ke Da Xue Xue Bao, 2011, 31(4):
674-7.[ A, #hl, RKHE, . FRFEmiR-22 HMH]FIX 45
B NS A S T SR (], R BERL B, 2011,
31(4): 674-7.]

[6] Wang JP, Sun K, Lei ST, et al. Expression pattern and significance
of microRNA-221 in colorectal carcinoma[J]. Zhong Liu Fang
Zhi Yan Jiu, 2011, 38(11): 1276-9.[ EGIF-, ML, T,
45 miR-22 I{EZ5 H A 30K B B D). MBI iR ke
2011, 38 (11) : 1276-9.]

[7] Zeng JJ, Sun K, Wu CT, et al. Expression of miRNA-221 in
colorectal carcinoma and non-tumorous tissues by real-time
quantitative PCR[J]. Shandong Yi Yao, 2010, 50(12): 26-8.[}4 &
AN, I, SRE, S NS PO E i PCRAGIN GG H
I S s S hmiRNA-221 7 22 SRR B [)]. LA BE2Y
2010, 50(12): 26-8.]

[8] Ortholan C, Romestaing P, Chapet O, ef al. Correlation in
rectal cancer between clinical tumor response after neoadjuvant
radiotherapy and sphincter or organ preservation: 10-year results
of the Lyon R 96-02 randomized trial [J]. Int J Radiat Oncol Biol
Phys, 2012, 83(2): 165-71.

[9] Bisceglia G, Misceglia G,Rucci B, et al. Effectiveness of
neoadjuvant radiotherapy in the treatment of locally advanced
rectal cancer: a single-center experience in 263 patients [J]. Dig
Surg, 2010, 27(3):217-23.

[10] Lin C, Yu Y, Zhao HG, et al. Combination of quercetin with
radiotherapy enhances tumor radiosensitivity in vitro and in
vivo[J]. Radiother Oncol, 2012, 104(3): 395-400.

[11] Sun K, Zeng JJ, Wang W, et al.MicroRNA-221 controls
CDKNI1C/P57 expression in human colorectal carcinoma[J].
Zhonghua Wei Chang Wai Ke Za Zhi, 2011, 14(4): 279-83.[F)],
BERZR, AR, 25 UINRNA-221 %45 B CDKN1C/p5732
RIS FE F AR AR, 2011, 14(4): 279-83 ]

[12] Zhao L, Bode AM, Cao Y, et al. Regulatory mechanisms and

—

clinical perspectives of miRNA in tumor radiosensitivity[J].
Carcinogenesis, 2012, 33(11): 2220-7.

[13] Callegari E,Elamin BK ,Giannone F, et al. Liver tumorigenicity
promoted by microRNA-221 in a mouse transgenic model[J].
Hepatology, 2012, 56(3): 1025-33.

[14] Joaquin M, Gubern A, Posas F. A novel G1 checkpoint mediated
by the p57 CDK inhibitor and p38 SAPK promotes cell survival
upon stress[J]. Cell Cycle, 2012, 11(8): 3339-40.

[4R3E: xak; Bt # )



