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S100p {2 ZLARE MCF-7 20 B 5 P8 25 iy 2 AN f T 7%
fHEA R R BB, FRE R A (400016 TP TIRBERK MR A B BT RED)

(HE] HMY SRR BRI LIS MCF-7 20 5 thSCE 25 (Tamoxifen, TAM) Tif 52 1) 22 57 2k B, 89+
S100p Xf MCF-7 4] TAM Tif 32 Fn 40 MIE AL BE D is2mm . Jidhk $2 3 MCF-7 Fni 25 2 MCF-7 (& F% MCF-TR) 411 ifg & &
RNA, i T2 $E48 ( Agilent) FEPRES Al — % 22 S e ah BE DY o BEAILIE MR 2% S 3R AR LA, o7 FH S I 7 # PCR (gRT-PCR) 4%
ARIGUE ; AT HRE AR T I8 MCF-7TR 4Hiffl 2 S100p Y323k, AF5E S100p X 4 it 25 5 1545 6 1 (052 5 A= A7 T4 (KM plot)
SMTid 2R3k S100p 5 FL MR B & J0E & A 17 3R (relapse free survival, RFS) K J6 1t 4k % # 4= 17 3 ( distant metastasis free
survival, DMFS) FJAHSCHE . 53R Rl i b 3 25 S A 4 108 4>, 5 MCF-7 4iffu R4 L, MCF-7R L2k 1 983 /4>, TiM
2025 4>, S100 F52545 8 H ML R 24 4 25 28 S deik s 5§ MCEF-7 A LE , MCF-7R 4 i & v S100p mRNA Fi145
FRWFE B, THHE O REG ,MCF-TR TAM fif Z B AR (P <0.01) , 4 MIiEFE RE ) {2 0855 (P < 0.01) ;KM plot
IIHT S ARFIE S100p FLR B AL, MR E RES(P <0.01) J2 DMSF(P =0.01) ¥ R (K. 851 S100p AEAEfE
BEFLRIEA AN TAM i 32 FE 3R 240 T RS RE T o
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S100p promotes tamoxifen resistance and migration in human breast cancer MCF-7

cells
Fu Weijie, Yang Guanglun, Tu Gang, Li Zhenhua, Luo Haojun, Yuan Jie (Department of Endocrinology and Breast Surgery,
the First Affiliated Hospital of Chongqing Medical University, Chongqing, 400016, China)

[ Abstract | Objective  To investigate the differential gene expression patterns in human breast cancer
MCF-7 cells during the development of tamoxifen (TAM) resistance with cDNA microarray, and determine the
effect of S100p on TAM resistance and migration. Methods  Total RNA was extracted from tamoxifen-
sensitive MCF-7 cell line and its resistance cell line MCF-7-TAM resistance ( MCF-7R). The probes were
hybridized with Agilent gene chips and the fluorescence images of the chips were obtained with Agilent
Microarray Scanner. The microarray results were confirmed by real-time quantitative PCR ( qRT-PCR) wvia
selecting genes randomly. S100p was down-regulated by siRNA to determine the influence on TAM resistance
and migration. Survival analysis was carried out to evaluate clinical relevance of S100p on relapse free survival
or distant metastasis free survival by Kaplan-Meier plot. Results  Of the 4 108 genes with altered expression,
there were 1 983 up-regulated genes and 2 025 down-regulated genes in MCF-7R cells compared with MCF-7
cells. The expression levels of many S100 family members were differentially regulated. The expression levels of
S100p mRNA and protein were obviously up-regulated in MCF-7R cells, and after RNA interference, MCF-7R
cells showed significantly decreased migration and reduced TAM resistance (P <0.01). Kaplan-Meier plot
indicated that the patients with higher-expressed S100p had lower relapse free survival (RFS, P <0.01) and
distant metastasis free survival (DMSF, P =0.01) compared with the low-expressed patients (P <0.01).
Conclusion  S100p promotes TAM resistance and migration capacity in breast cancer cells.
[ Key words | microarray ; S100p ; breast neoplasms ; tamoxifen resistance ; migration
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558 75 ( Tamoxifen , TAM ) 7£ FL BiJs N 43 WA IR T
oA T A (E L 2 (Al R R A e . AT
AR AIE SE W 4-58 38 5245 5% (4-hydroxytamoxifen,
OHT) f e Ji A I 18] w5 12 B D35 5t TAM i} 52 &
2 MCF-TR, 5 MCF-7 A HG, T 254540 2 — (91T R B
i G SR N MR 52 B 2N
[ PN AN BT 52 00 A, (H X — 5 2% ) J A7) S i T
HOXB13 SIAH2 254 DB B iFoe 7, it e = B
LR BIF 5% 19 32 4. JE R H 40 01 A FLIR 98 MCF-7
5 MCF-7TR [ 22 5 & B, 5 MCF-7 4 il & 48 b,
MCF-7R H S100 545 A 8 1 5300 i 0 58 R ik & A=
BEWE . Zhou 2135 FHE 1 412440 & BHL, S100
FIGE AFRB K- AE MCF-T TAM i 25 i )5 R & A=
THIRZES, JA FiH MCF-7 i S100p X 41 1T #% g
T —ERM . S100p 15 S100 % 2 — , #1i
22 Tl R 40 P T % 024 A RORRE T S BT ST 4R
715 S100p K& R 75 L5 40 i 4k 75 TAM i 24 708 55 40
H 3 R 7 3 P ob Al R 4% SR (H H AT 20
LS R IE E IR B o A SEIG 48R L LG B B R R
H MCF-7 5 MCF-7R 4i}d R 2= J 38 360, R iF o
AR BRI S100p XF MCF-7 41 fitd TAM Tt 32 #1375 fig
1B, gl PR 55 I TAM fiif 57 B S 6 R B

1 M5

1.1 e $hihh £ &XHA

NFLIE MCF-7 4 jf 28 0 T E R e b i 4 i A= 4
TAM Tiif 3% 41 s 72 MCF-TR A= I8 41 mip 301 355 2% i 45, B 2F il
Vi JRPMI1640 3575 % B Gbico /A #],OHT Iy B Sigma 237,
FEDRE 2838 I BB AR HIg Az TRA R
ANFZER, S BB A B R A FRA Bl A A, Transwell
/N2E ECL g F Millipore 4% 7], DMSO . MTT &3 . SDS it 55 it
) RPLA B-actin HLIAW T 2 RAVBEARERAF, RITA
S100p $1 1414 F Bioworld 2% &), SIRNA-S100p &34 5 F /7~ M
BUHA AR A
1.2 S£%7%
1.2.1 MCF-7 4 53% )ik S MCF-TR (1) )5 3 MCF-7
YIRS F & 5% B4 13 i RPMI1640 ¥ 53 .37 C 5%
CO,MURIRE R4 . MCF-TR 41 i 2 35 A IR0 20 iy 3 3R 1 7=
W B A I A] OHT whif 37 i B3R5, BR 7 i 86 1 pmol/L
[ OHT HELL A S22 MCF-7 4Rt 21 d, 4 PR B ik 3R B
BT MCF-TR 4iffd &, 3+ F 0. 1 wmol/L iy OHT 5% Jifi 4
M Y9 RPMI1640 B3 h e b 5% , s i A4, Ak
JE A ZEHk B OHT, Xf HB 241 MCF-7 40 Jifd 4 42 in A A8 [ {4 FR
OHT 755 DMSO.,
1.2.2 RNA 25 (S5 ~7) x 10° A4 nA 1 mL
TRIzol, WSk FTHR UK, Wk B 40 S e 1 3 EP & vp, A
EP B IA 0.2 mL G ff5, #2172 30 s, B FLE 5 min

Ji 4 °C (12000 x g) g5.0> 15 min $f b JZ/KAER ZHH EP 45
o A 0.5 mL 5N EE, % R E 15 min, 12 000 x g &0
10 min, 3 B3, A 1 mL 75% 2B (fEERIR — R0 E) HET
VeV, TR 4 C(8 000 x g) .0 5 min, 325 b3, LIERY
RNA 7EE IR T AR T, FEfkiR — L TR AL B A /K 75 % RNA JiT
V. BEAMTEEEETE SR b Uk 2 RNA BT i, %)
Qiagen RNeasy Kit (' [E K% Y LEARAF) difb 2
RNA,

1.2.3  BSiEEEE B 4 B A8 A BB R B
M I AZEAE Y TR R A R 58 . BFEHLIEIR 5 A~ H
M qRT-PCR #4780 UE, & RNA 2 UG, 4K P& SYBR Premix
Ex Tag™ (v K 5 A4 ) TR A BRZA w)) i & i B4R 4
BONS IR B-actin B[/, & 51955 B~y R/NL3 1,

%1 qRT-PCR 3|¥1FF SR F=# K/

H F1H51(5'—>3") PR (bp)
ANXA2 F-#% : GGTCTCCCGCAGTGAAGTGGACAT 147
T : GGCCAGGCAATGCTTAGGCAACTA
S100p F-##% : GCCACCATGACGGAACTAGAGACAGCC 98
N7 : GGATCCTCATTTGAGTCCTGCCTTCTC
ITGB1 _Fi# : ATTGACCTCTACTACCTT 155
N7 : GTGTTGTGCTAATGTAAG
CClL4 _Ei# : TTCCTCGCAACTTTGTGGTA 140
N7 : CAGGTCATACACGTACTCC
CREB314  Eji7: GACCAGAAGCTGGGTCTGAG 77

T : TGTTACGTCCTTGTGGGTCA

1.2.4 404y siRNA-S100p F ¥ MCF-7R 40 g # S100p 1Y
Fik O MCF-TR 48 Fp 15 3% F 24 FLAR , WL 4N M 15
T REZY 70% ,SIRNA-S100p 3@ 13 Ji§ T {4 2000 ( b i 2 32 AL Wy 4
ARAERAF) A FORALLHIY 1:1) 3% A5 BTk 2000 #68] F
HEFTHRAE , AARHE S 7 41 SIRNA + I8 JT /& 2000 % YLt hy [ 1
XoF WELH A i 2 S 8] B OB LS A Y AN, T el o
1.2.5 Western blot £ 4H ffd ' S100p & 1335 Ot KA
KA AN, 2 M BF T 6 FLAR T, 22 48 h 53R AR 41 -
RBURENR, % DS G250 EIEE AW, miksdn
{2 5 VL 5% EP 3 PYDF B I, 5% [t fig 0% % 2 U 5 P4
L5 h, 43l mA—Ht (bt A S100p,1:800) 5 N Z—Hi (B4t
% B-actin,1: 1 000)4 C W& 1L 7 J5, TBST Pk 3 WK, /1K
10 min, AR 3 A ALY G (HRP) dRic —Hi=hMEH 2 h J5,
TBST P33 U, &k 10 min, {fi ] ECL fb2% & U & B 5%,
R CCD BEI S R G R AL EIR

1.2.6  AUMESFESEE 4% 1 000/ LK 40 M 2 A0+ 96 FLAR
L4k 4 41 MCF-7 41 \MCF-7R 41 (%5 [ XF BB 4l) . MCF-7R-
SIRNA-NC ( JPEXTBEZH ) \MCF-7R-siRNA-S100p( 23641 , 4540
1oy I e FLA X BRAL , AL 3 N E AL, A KA Js , 5K
ESALINA 1 wmol/L f) OHT % BE£L Jin AAH [ A FL 7% 551 DMSO,
FRE b 5 d JERELINA 20 pL MTT %3 (5 mg/mL, B 0. 5%
MTT) , QkZEd5 5% 4 h, 2 k35 %, /N0 25 LN BE 30, FAL
A50 L LR, 5 58 PR AIGEER 7 10 min, (45 A 7857
Ao TGS RIS &2 490 nm Zb45FLIY D(490) {H, 35611,
FT BEFLIY D(490) { FLAEFE i A A AR 3R, LB A 3 K
1.2.7 Transwell 4l fifliFF55256 FHTC I3 Jo By 41 RPMI1640
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B W A T A% ZH 40 24 h, A IS R S x 10°/mL,
Transwell /NEE R % HAITA 500 pL & 5% A& 4 1fiL i RPMI1640
FEFREE, A1 AL BG4 AN M ] Transwell /N EZEHMA
5 x 10*4M4ff3,37 °C 5% CO,HURIHEFRA 8555 36 b J5 , B
Transwell /N2 MBI B3 hoRIT RS AN, HBEEE 15 min,
0.2% %550, 5 min, B T FEHLITEL 3 MRS ST
20
1.2.8  ZLBUEEFHE KM plot TS AA7504T KM plot B4 4
WegR 1809 44 FL i B B R ki e WS A B A H
PRIEE it S E bR R R AR G i FLIR e AR R R A R
(relapse free survival, RFS) | JC it Ab % #% 4= 17 % ( distant
metastasis free survival, DMFS) & 551124504 o
1.3 4it#rk

Bl LA v x5 R, [T SPSS 17. 0 Gei 4t 2 HAEA R
BRI ¢ A5

2 HR

2.1 KRR

A 2 AR i, O 2 A5 DA B SR RECE 4 108 A4~ (R
rILER2) Rk LR 1983 A, Fak TR 2 025 4>, FERE
REE R IR, B R R IR TG S100 ZKHGEEE R 24 A f 3 2%
52635 (F£3): S100p, SI00A7 ., SI00A8 . SI00A9 , SI00A10
S100A12 Wik [ ,S100A14 W] R, B ATT# K 4t Ma A= <
T-5EBEZFEY =6,

%2 MCF-7R 5§ MCF-7 £RFKIXER (#5)

HEH AR SRS SN AR P A
NM_133376 ITGBI (| 3.141
NM_005980 S100p LA 4.079
NM_000700 ANXAL A 7.115
NM_177924 ASAH1 = 2.787
NM_001197 BLK T 0.321
NM_002984 ccL4 T 0.336
NM_012435 SHC2 T 0.163
NM_000125 ESRI T 0.086

%3 MCF-7R % MCF-7 i/ S100 RixEE = RERIE

S A SRS SN AR SRt A
NM_005980 S100p (R 4.07
NM_002965 S100A9 iR 240.35
NM_002964 S100A8 | 88.21
NM_002963 S100A7 iR 43.90
NM_005621 S100A12 LA 73.87
NM_002966 S100A10 iR 2.36
NM_020672 S100A14 T 0.26

2.2 AR AEREIE

qRT-PCR B53E45 5 @R : 5 MCF-7 fH 1L ,MCF-7R 1 ANXA2
mRNA FiEE (2,51 £0.21) £5.S100p |- (4. 38 +0.41) £
ITGB1 I (3. 54 = 0. 32) f%; CCL4 5 CREB314 4> ] T i
(4.04 £0.39) (3.10 +0.28) £, f k45 R 505 45 01 —2
2.3 S100p * MCF-7R 4a g, 2 TAM @t % Fe it 5 48 A

O]

Western blot £ ] S100p # [1 3Rk 45 £ W& 1, Quantity
One B KB/ T B7R, 525 AT BRAE [ (92,13 £2.71) x
10 2 JRIBPEXT HEL [ (98.27 £3.01) x 10 7% ] Hude, MCF-7 4
[(11.34£0.82) x1072] SZB4I[ (4.56 £0.74) x 1072 ] Fik
I ERR(P <0.01) o HMIAEAFREN, 525 [ X R4
I X BRALAE L, SE 3 A1 BEAR, Z2 RA R E (P <
0.05,/&2), 4 40 Zead 36 h [AiEFL )5, A Transwell /)N
FJZERE RIS 18 0 B A B 0 BT o 1 ST X 40 B B 43 )
7 :MCF-7 41(38.0 +4.2) /4~ ZS (AT IB41(115.0 £12. 1) /4~ {1
PEXTHAZE(111.0 £9.6) 4~ SZER41(61.0 +5.2) 4~; 5 MCF-7R
FHEL , MCF-7 4R RE 18555 (P <0.01) ,{HT-4 S100p 5 H
FikfG , MCF-TR LT HRE 7 W B R (P <0.01, /& 3) .

4

1 2 3
smoﬂmno*bpﬁ“ .

1:MCF-7 40;2. = & x 1B 403 A M3t 1B 20 ;4 . 23040
El1 Western blot #&ill S100p & O & & HMP P FRIE

120

100}
= g0t b
B
& g0t
4 A
= 40f

20f

O 1 1 1
1 2 3 4
21 5]

1:MCF-7 40;2 .2 G % BR 4R ;3. APt B 4034 . 52364 ;a. P <0.01,
b:P <0.05,k5 % & BR4L | FA b5 B8 20 b g5
E2 1 pmol/L OHT T&MAMHMERFR

oF o7

A:MCF-7 48;B . % @ xF 40 ;C. BT 405D s 5304
3 Transwell JE# & 2040 M T %5 B

B

(B AR £ 24 x200)
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2.4 KM plot 447 LR & % 4 i & ik S100p 5 RFS
Fo DMFS #4548 %

KM plot ¥4 72 Wi 4 1 809 {51 LI I8 Hit 25 35 DR 2 1 38 1% i
JEAATAF L K HARFEDE S100p #i A www. KMplot. com 3, i
NSARFIR S100p R B CREMZ) M H, mRIE B
(£ Zk) RFS(P =2.3 x 10’9) DMFS(P =0.01) ¥ 8
FEAR(E4) o

L

0.2
— low
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T

5 10 s 20
SET I A] (4F)

PRV
o o
(=) e}

<
~

e
to

—low

—high w ®

0 T T T T T
5 10 15 20 25
SETI ] (4F)

4L 2 % R A S100p w9 SURR R & 4 2 & wh & . Ak & ik S100p

W&

E 4 KM plot 4347 S100p 53| %= £:& RFS(A) 1 DMSF(B)
P

3 iFig

H AT, £ FLIR I 20 W67, TAM A R 46 28 if
BE —IRIT A AR, R, BFSE TAM 3697
it 245, -4 SEARZG W 52 () 5 1 I R AT L X P i 254
TF&A BRI PR S Bk B 22 1SS B 7
TAM T 3% B i 22 Fh 3 R A B 3 o, A
I, SR FH AT S0 N 2K 4 e R 2 5 PR A7 4G 0 7 356 [
AR, TR Z R & S R WS FIE 7 RO Y
FRAE M A 2 3 ROk 48 5 bR i A IR AR 36 )T 845
g RS B LR A SR MCF-7 5
MCF-TR 4 jif 72 1) 25 5 DX, 38 o 6 HE BR3¢, i 12 1 i
FEFRIBEN 4 108 4>, 5 MCF-7 fH ,MCF-7TR |
PEZEIE 1 983 A4, FH 2 025 4>, HiHp S100 545 45 H
RIGFHEHZA WA W% 25 57 2k, WEFL W & B

WK HFH 58 T TAM i 320158 J5 1] o

Zhou %" BT FLIR M MCF-TR 411 7 2K 11 i
F3k 25 S R B S100 5205 L S100p .S100A10 25 A
A ETE MCF-TR 40 ffd H 3¢ 15 2 3% 71 &, Hod S100p
1B R S100 K b 22—, 25 Z o Wi 240 e 1) 344 4
IR 2 RURE " . AR S286m 4 T 9% MCF-7R 40y
i S100p (338 A% 4 L AE A7 % ERSRE T Al , A
S100p fieFE 2Lk g8 40 s TAM i 52 F1iE B RE J1 R 1L &
PAFHE, 4550 5 M5 MCF-7R 40 i A Heo, T4t 763
S100p 1) MCF-7R 4] Jifd U5 &% 7£ ifif 52 Wk B2 19 OHT T 44
MAAF R B R (P =0.01) , 40 e iEFE e J i 6
W5 (P <0.01) . HEIAFFE &I S100p 38 i 25 A5 +H b
RS R FE A YA E R AR AR I BLEATS AN VS
2 HE RS HAE AR ES Y RS R
RER S100p #E 45 2 — 1 IQGAP TE 4 it 32 J5 %
K E FJF, XA S100p $25 MCF-7 4 il TAM
i 52 FIAT A% HE 42 40L TR IR 6 R, (H )2, S100p
W R FEAE A5 ol B A AN TE 2, X o E— 2 500
TR TR 5 M) o FEASIREG & 2238 S100p A%
4 i 1) 3 #2 RE D 77 AR B B R, 8 5 2L R AR 1Y
RFS il DMFS g A5, YdE 1 809 i 3L Mg g £R o4 3
PR & 38 1 M 105 £ 5L KM plot $54f 2 7 , 1 3R 38
S100p HIFLIRRE £ RFS Fl DMFS 2 g B K ', 3
HH S100p RERH I £ =1 F s ZUIE 0 B2 R Fie % o

ZE LR A i 0 I BRES F BE (R o AT AT 4
B8 MCF-7 ;24 TAM i 32 J5 K W FE R kA i 3%
P AR | R A G S 5 PR 40 B ) 2 A GRS A 25 ) BUER
P S100p FE PR, B A S TP 32 R ESE 7E MCF-7TR
4 g 22 H S100p FE PR )1 18 3k 5 4\ 3 4 i i 32 AT
TRE IR A & B A R R, i TAM 5| 3L
Y it 32 MR RS SRAE T A 1 e dE A B it
BB TAM i 52 AL, A I R 5e Bk TAM 25 N 9 3636
IT 25 25 SR A AT

S Xk
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