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1 p-JNK B 1197635 EGF HJ3 MDA-MB435 41, 5o 300 MDA-MB435 40t SIRPa 15 SHP2 (%54, 45 R 12
ZBHE J13 1 MDA-MB-231 4 AN %35 SIRPa, 12 728 155 1) MDA-MB435 #ilfifi 155 7K F SIRPa 5 H . peDNA3. 0-SIRPa 5%
YL AR MDA-MB-231 4 A 556, B AIE MDA-MB-231 414122866 71, -2 2 MDA-MB-231 ZHiEAY#T-. pcDNA3. 0-SIRP«
YL MDA-MB-231 41l INK A985RR fk . EGF J AT i —25 F 7% MDA-MB-435 4fiffirt SIRP« 25 13234, {2 #F SIRPa 5
SHP2 B K% & . 10 : SIRPa 5 FLAR NN A B M AR A28 J1ARSE , I AT REEAS I 5 INK BERR L ALk LA 40 P -

[ XEiA ] F5HWEN o SIRPa ); AT INK; 1278 ; 256

[ FESNZES ] R737.9; R730.2 [ XEktrERE] A [ XEHS ] 1007-385X( 2010 )06-0609-06

Influence of signal regulatory protein « on adhesion, invasion and apoptosis of
breast cancer cell line MDA-MB-231

WANG Chen'?,DU Rong-hui' ,BAI Rui’( 1. Department of Pathophysiology, Medical School, Nanjing University, Nan-
jing 210093, Jiangsu, China; 2. Department of Biology, Life Science School, Nanjing University, Nanjing 210093,
Jiangsu, China )

[ Abstract ] Objective: To observe the effects of signal regulatory protein o ( SIRPox ) on the adhesion, invasion and ap-
optosis of human breast cancer cells, and to explore the possible mechanism. Methods: SIRPa protein expression in high
invasion breast cancer MDA-MB-231 cells and low invasion breast cancer MDA-MB-435 cells were detected by Western
blotting analysis. pcDNA3. 0-SIRPa plasmid was transfected into MDA-MB-231 cells by lipofectant assay, and SIRPa
mRNA expression was examined by RT-PCR. Apoptosis of cells was examined by TUNEL method ; invasion and adhesion
abilities of MDA-MB-231 cells were examined by invasion or adhesion assays; and JNK and p-JNK protein expressions
were determined by Western blotting analysis. Interaction of SIRPa with SHP2 in MDA-MB-435 cells stimulated with EGF
was determined by immunoprecipitation assay. Results: Highly invasive MDA-MB-231 cells did not express SIRPa, while
lowly invasive MDA-MB-435 cells expressed high level of SIRPa protein. pcDNA3. 0-SIRPa transfection enhanced the ad-
hesion of MDA-MB-231 cells, decreased their invasion ability, and promoted their apoptosis. Phosphorylation of JNK in
pcDNA3. 0-SIRPa transfected MDA-MB-231 cells was also decreased. EGF stimulation further increased SIRPa protein
expression in MDA-MB-435 cells and enhanced the interaction of SIRPa with SHP2. Conclusion: SIRPq is related to ad-
hesion and invasion of breast cancer cells, and might promote their apoptosis by decreasing the phosphorylation of JNK.
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AR LRI 149 K A S 34 i A AR AL A
AT, LSRR TT 5 I & & R SE R A AR 2
5> HE S, LA 41 i 5 22 35 EGFR, JF HAT 1R
SRS IR 2268 1,1 EGFR R #5538 %
AR, (55T E M of signal regulatory protein
o, SIRPo ) J& T B 32 BR 2 1 8 0 1) 15 550 26 1
SIRPo il PN B 5 S 32 A i 2 IR 1 ) 55 7( immuno-
receptor tyrosin-based inhibitory motif, ITIM ), 24 4 }{g
SZFN AR P L SIRPo g Y B ITIM & AE B iR
Ak, AT AR R A P AT O A B 4T
PR A AL, BELT STRPoc R A1 ) B A2 240 Jf i
PERLAN A 22 I AS , 9B L R B . SIRPo 28
5 BN BUSET 4R R AR e e B ) LR
FEL R i e 1 78 o W K B, STRPoc AT 410 )
EGFR {5555 Fid i, i = 22 ML AL, A1 2k 40 i
T HICT SIRPo MIFL AR 2400 15 5% e B R 72
MICRIR DA HIE . AWFFEMEE SIRPa 8 1 14
K SFLE AR A TR SR, R I SIRPa 1]
AEE T G 1k INK, SR SEAH PR T

1 #MBEFZ*

1.1 Zmfaskde EGF &l

NFLIR I 1 22 8 71 559 19 MDA-MB-435 4 Jfd #k
FZZERE J1 38 ) MDA-MB-231 40 fifg #k rh 75 5t B B
KA . RN & 10% R4 LT
100 U/mli5 85 % 100 pg/ml 555 K 1) Leibobitz” s L-
15 37 %E( Gibeo )} 5% . EGF HIM AT, 40 i JC 1M 7
YU 16 h, EGF Z i ¥ i 4 50 ng/ml( Invitrogen
N ) BB E A 3
1.2 pcDNA3.0-SIRPo /it #:3%5 4 MDA-MB-231 4@ jie,

pcDNA3. 0-SIRPo k7 "2 i 5 K2 A iRk
PR R AR B 2 x 10° > MDA-MB-231 21 jity
FEFRT 6 FLM, K5 3% 1 %, 2 2 K Lipofectamine™
2 000415 pcDNA3. 0-SIRPo i KL% Y A MDA-MB-
231 4. JriEW R IR B 5 pg peDNA3. 0-
SIRPa 112l Lipofectamine T 200 wl JGIfL 74 1% 57
HOMEFIRAE, EEEE 20 min, ¥ 400 pl BA
YA MDA-MB-231 Zi i+, & F 37 °C.5% CO,
MEAE 48 h, ToE S YL Ak pcDNA3. 0-SIRPa %
YR, [A B i peDNA3. 0 %5 i ki ( Invitrogen 2y
Al ) FEYLXTRRAL
1.3 HIERRAXF EANEJE G MDA-MB-231 21 je
F SIRPq #9 & ik

YL JE MDA-MB-231 41 fI€ A H PBS ¥k 3 i,
3.7% 2% W EE [E 5 10 min,0. 1% Triton X-100 i@

% 10 min, PBS YE¥%J5,1% BSA Fi&MFH 1 ho M
ABRBTN SIRPa —Hi( 1% BSA EHHHLL 1:300 Fi
Ft),4 CHFE ISR, PBS Uk 3 WG, P AR
ICRISEPT S B ¢ 6 P KPL 22 F) ), = iR & 30
min, PBS Yk 2% Ui B U 44, B 28 0% W B T W4
SIRPa MR
1.4 RT-PCR # ] # # /& MDA-MB-231 % & &
SIRPa mRNA # & &
FH TRIzol 505 A1 5 N B4 BV YL |5 MDA-MB-
231 4HMfLE RNA, S 55 1 eDNA, SIRPa iE ]3]
¥4 5'-CCCTCTACCTCGTCCGAATC-3" , M5 |49
5'-CTGCGGGCTGGTCTGAAT-3', PCR S i 4% 14t
T:94 °C 5 min 94 °C 1 min.64 °C 40 s.72 C 50 s,
329 MEFF;72 C FEMH 7 min, 4 CIEF. PCR 77
WAT 1.2% BREigE e v vk , 4K J5 FHEETR TD801 #E
JEHL UK LB 53 BT 22 G0 R AR R0 43 B L Uk R TR
1.5 TUNEL 7% %92 % X R AR BcA ] 20 108
pcDNA3. 0-SIRPa %% %% 24 h J5, MDA-MB-231
YL PBS Pk 3 i, 485 H 3.7% ZRHEERE 10
min, PBS ¥E#%)5 H 0. 1% Triton X-100 3% 10 min,
PR N A PBS ¥k 3 i, il TUNEL W iR &
100 I Roche A ] ), ##)E 37 CHWE 1 h, R )5 H
Prolong Antifade 371 &( Invitrogen 23 7], Lot:28519 )
B o BUAREL A B AR A s T LS T A
Mk PR/ IMAE S R R RS AT, AR ET
PR T 20 RS DALY v A 4 i A 3 R T B
HOP- (AR A
1.6 Z:M52ib4ml MDA-MB-231 Zm ifed &6 M4 A
W LT 4 V1 11 PN DA AE 24 FLIRIYE
BB, B 5 peg/em’, IR CE 60 min, B/ EDTA
AL LG B84 T peDNA3. 0 5% pcDNA3. 0-SIRPo
KLY MDA-MB-231 4HIE4E 4 2 x 10°/ml #4940
B, AL 500 wl AN R AR TA LT FN 9 24 fL
M, BEFRAIAE R 6 B fLo 1 h J5 774020, PBS
VU 0. 1% 45 S F IR R Y5 min' P,
PBS Ve G 10% ZBRZEIREIFE 10 min, BEFRY
AN 570 nm A (405 BEAEC D )k S 4 A R B
e o
1.7 13% %34 n MDA-MB-231 %8 tg43 & 48 7
# 50 wl FEFEE(S pe/ml, BD Biosciences 23
FONA 24 £L Transwell /NZE( 8.0 um fEfLEE, Cost-
ar A7) EZEH, 37 °CALHE 30 min, %5 . 7E Tran-
swell /NE) EZEHFHIA 1 x10° 4~ MDA-MB-231 41
I SRR 200 wl, TTIERESR ), T ZE A 500 wl
T 20% G4 LG B SR AR Rtk L6 h R 2k
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S, SRR L =AML ,3. 7%
Z B AR [H E 10 min, PBS P& 5 95 AR e @4
0.5 ho KUEZ WG B W05 U5 5 ik IR g 5 -
(SR ML . RESK RS REALEL 5 SR . R fih 2
w3 KAl
1.8 Western blotting # | i J& @ i, F SIRP«. p-
JNK.JNK & & %k

ML I S MDA-MB-231 40 i 5 MDA-MB-435
AL, ¥ PBS V2 ¥k, Z4fE AN, B0 B . BCA
DONEE Mk BT R B VR B JS L 4T SDS-PAGE, %4
Jii TR ARG SR AT 4E R 18 ,5% BSA-PBST
B 2 he AR —PC HE AR R ), Hrbdi
SIRPa( Chemicon 2% 7] )1: 1 000 #i B¢, HT p-INK
( Thr183/Tyrl85, Thr221/Tyr223; Millipore 2% ] )
1: 500%: B, $t INK( Cell Signaling 23 7] )1: 1 000
Fe.4 CIFH L, PBST VRGN A Edi R — 41, =
TR E 1.5 h,PBST ¥t 4 W5, IMA ECL fL22 %6
1RAE W) Pierce 28u] )W 1 min, RFE B X A
BEt .
1.9 Sz kitiinl SIRPa 5 SHP2 #9454

3 x 10° ASTCIMIE K5 77 19 MDA-MB-435 4 fitd fin
A 35 mm B3R ML, EGF J) 34 A [R) B 18] Ji i 4 2
JHL, AR, UK 24 1 he PRI A AR A
W ZE 1 mg/ml, LA 2 pl SIRPa —#77,4 CHE
R A . FIA 100 Wl A BUIREER,
FIRMEME 1 he BEOWCESTIRPEER , Ve 513
JEBEER B R T 60 pl 2 x SDS-PAGE EAEZE mhifi
AW 5 min, B REEE G, B ETETT SDS-PAGE,
Western blotting 6 ll 5235 52 &5 ) b SHP2 1K 35,
e b vk, FH SHP2 J 7 1] 4 38 03 G 6 788
AW SIRPa A
1.10 it 5

BHERLL « £5 e, R SPSS10. 0 ettt , Wi
IR LA ¢ K5, P <0.05 8 P <0.01 F#RERH
AgitFE L.

2 & B

2.1 MDA-MB-435 5 MDA-MB-231 #1 . F SIRP«
FEa iy REFL

Western blotting 5 I FL i & MDA-MB435 Fi
MDA-MB-231 41 i SIRPa Y 35, &5 (K 1)k
L, MDA-MB-435 2 i 3 ik SIRP«, 1l MDA-MB-231
MIEAZIL SIRPa, PRI, J5 2252560 R H] peDNA3. 0-
SIRP« %% MDA-MB-231 4fijifg, fF5% SIRPo FihXTFL
%9 MDA-MB-231 2 AE 42447 R s

" ]
E1 MDA-MB-435 4if( A )5 MDA-MB-231
ZHARE( B )& SIRPa EEHIRIEER
Fig. 1 SIRPa« protein expression in MDA-MB-435
( A) and MDA-MB-231 ( B ) cells

2.2 pcDNA3.0-SIRPo A 545 4 MDA-MB-231 @ /e,

pcDNA3. 0-SIRP« Ji7 7 5% Y MDA-MB-231 4f
JL, S BE DA 25 SR I 2 )IESE, 5 4% peDNA3. 0-
SIRPo J5 ) MDA-MB-231 4iififd 3 35 & 7K - i) SIRPo
L XTI peDNA3. 0 Jiuki 4% 4« MDA-MB-231 4
iR 23k SIRPa 2 -

pelPNATD

Pl AT I-STR P

2 pcDNA3. 0-SIRPq Fri:f) MDA-MB-231
A RI% SIRPa EH
Fig. 2 Expression of SIRP« protein in MDA-MB-231 cells
transfected with pcDNA3. 0-SIRP«

2.3 pcDNA3. 0-SIRPq %5 % % 55 MDA-MB-231 #m
Jxt EGF 4 55

211t 8 B S 36 45 SR TR 3 ) KB, G peDNAS3. 0-
SIRP 3 K7 AT 1958 MDA-MB-231 4 il (1) 25 B g
#—2 H 50 ng/ml EGF |3 MDA-MB-231 4 i 5
K, EGF Hl#nT 1455 MDA-MB-231 41 Jifd () % B} &E
71315 pecDNA3. 0-SIRPo F5 Y J5 , EGF 1) il 4550 T
9 ,EGF ANAE#E— 4 458 peDNA3. 0-SIRPa 5% Y2 5
MDA-MB-231 4 &R 71 ( B 3 ). SRR,
SIRPq fig 18 38 FL AR i MDA-MB-231 41l Jifg () 7% Fft 6
1 B3MH MDA-MB-231 40 1%} EGF 4 J) o
2.4 pcDNA3. 0-SIRPq %5 % #7 %) MDA-MB-231 n
RSEEE & W)

{RZESZI A I peDNA3. 0-SIRPo %% YL %} MDA-
MB-231 4 Ml {2 22 fig Jy iy g, 45 R (& 4) BUR,
pcDNA3. 0-SIRPo #4 Y4 MDA-MB-231 4 it 25 %
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3 pcDNA3. 0-SIRPq 551838
MDA-MB-231 4 ffl i) R Bt B
Fig. 3 pcDNA3. 0-SIRP transfection enhanced
adhesion of MDA-MB-231 cells
" P <0.05 vs pcDNA3.0, 24P <0.01 vs control

polNALD peDMAY SIRPo

El 4 pcDNA3.0-SIRPa #4015 MDA-MB-231 K228
Fig. 4 pcDNA3. 0-SIRPq transfection inhibited
invasion of MDA-MB-231 cells

2.5 pcDNA3. 0-SIRPa %5 % 42 3t MDA-MB-231 4@
Ao =

TUNEL £ I % %¢ pcDNA3. 0-SIRPo J&t K7 X
MDA-MB-231 4L & T-Ay52 . 258 Bl 5 ) BoR,
PAT- AN AJE T/ MATE peDNA3. 0-SIRPo % Y21 45
PREF R LE AT UL S T 4R RGA(57.0 £2.1 )%,
25T peDNA3. 0 Y4 1.7 £0.09 )% ( P <
0.05 ).
2.6 pcDNA3. 0-SIRPa #% % 47 4] MDA-MB-231
oL INK 84 B B2 1L

AW 5 4k 52 3% 1 peDNA3. 0- SIRPo 5% e i
MDA-MB-231 4fi g JNK #% fR 1k 1Y 5 Wi, Western
blotting 5240 45 5 7, K% U4 pcDNA3. 0-SIRP« (1
MDA-MB-231 4 ffl A % 3% # JNK # i 1k,

pcDNA3. 0-SIRPa % 4L il il MDA-MB-231 4fJifl JNK
HIBEIR AL , H EGF JICA g iE — 20 L3 pcDNA3. 0-
SIRPq % 4% 5 MDA-MB-231 4il il tf JNK # %5 ik 1k
(K 6), I, pcDNA3. 0-SIRP« % 44 11 ] MDA-
MB-231 4iff JNK (B ERIL .

fominpd  |ighe H Rrosaee Srge

plddAl

1 & e
CE—
Il.l""\.'i 1*
LIy

El5 pcDNA3.0-SIRPq 55 {R it
MDA-MB-231 fiET( x100 )
Fig. 5 pcDNA3. 0-SIRP transfection promoted
apoptosis of MDA-MB-231 cells ( x 100 )

1 1 ] i
——

6 pcDNA3. 0-SIRPq L34l
MDA-MB-231 #Hffl JNK BJBEER 1L
Fig. 6 pcDNA3. 0-SIRP transfection inhibited
phosphorylation of JNK in MDA-MB-231 cells
1: pcDNA3.0; 2: pcDNA3.0 + EGF; 3: pcDNA3. 0-SIRPa;
4: pcDNA3.0-SIRPa + EGF

2.7 EGF 12 i# MDA-MB435 %3 ¥+ SIRP-SHP2
B A-Me TR,

MDA-MB-435 #ifig# ik SIRPo % 1, EGF i3
MDA-MB-435 40 it J5 % P, EGF A] ¥ — & | i
MDA-MB-435 Ziffirh SIRPq & 19335, 7F 15 min
FER WG B 7A ). {H RT-PCR 4558 &8, EGF
FI# MDA-MB435 4 g, A [A] B} (8] 25 9 SIRP«
mRNARIR KA B2 5 Bl 7B ), 4/~ EGF 7]
fiE M 5% 5 K S I8 MDA-MB-435 4 fifd SIRPo 2K
FIERA

O [ WFsE PSS, SHP-2 B 11 & SIRPa 11
B . AR DINE 28 EGF J& 5 il
{3k 3L R 98 40 o b SIRPa 5 SHP-2 2 A U454 .
ZE R R EGF #1315 ~ 60 min, SIRPa-SHP2 & &
P i e e 4 8 ).
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B 7 EGF Lif MDA-MB-435 #ffish SIRPa EH( A )89
RIET AN SIRPe mRNA( B )iy Ri%
Fig.7 EGF increased SIRP« protein ( A ) but not SIRPa
mRNA ( B ) expressions in MDA-MB-231 cells

B8 fREHITERN EGF {2 MDA-MB-435
“Hhh SIRPa-SHP2 £ & ¥R AL
Fig.8 EGF promoted interaction of SIRPa with SHP-2
in MDA-MB-231 cells as detected by immunoprecipitation
A: Cell lysis was immunoprecipitated with SIRPa and
bound SHP-2 protein was detected by Western blotting
analysis; B: Cell lysis was immunoprecipitated with
SHP-2 and bound SIRPa protein was detected
by Western blotting analysis

3 4 it

SIRPo 2 Tg S R AR FUDY , A 4RaE ' i
YL Y SIRP & , o7 410 b AR R PRI 1 S0
55 . SIRPa HIMLIN BT 0sF  7E R B /N BRFLA
1 SIRPa LI BRI &4 ITIM 205 17 i 3 A 5
T SIRP« 5#i2HG SHP2 (4541, SHP2 45—
A AL 45 44 38k ( PTP ) Al — A Bi% & R B TR 1k FE
90 SIRPo 5 SHP2 454 B0 T T Ao Ak 45
P, SR 5 1) SIRPa (15 5 5% S am B 22, #F
¢ @R, SIRPa BEE W Z R TR S S, 4
1552 TR B TR R RTK ) VB8 5. G B A2
IR, RSN, T SIRPa 7K S 1T 52 0 40 HY )
AR TRE, N o] RRVE B MR8 S IE 4R
K SIRPa FOFFYEE T 11 4 B | ol 28 Jsg S5 Vg 40 i
PRZETCARME , 17 SIRPoc 7E 05 40 fi 5 5 i 5 b O 4
FRIFFEAR A B, A A AT 56T SIRPa Rk 5 FL
JiRIEE 40 B AR 2R RN IR T 56 R A RGE -

Y R B A R v B AL R AN S AT A

EHEESE N S S I E R T L E I NV
SIRPo £ 1AL P B ITIM S5 W 2 Ak , DA 17477 1) 41 e
XA R R 2 ARG A e e B S
551 210 285 B S 56 5IE W, MDA-MB-231 4 ik e 1
pecDNA3. 0-SIRPa JFURLIG , % EGF HIL 0 I T K
EGF ANF-RE 14 5% 122 7L I 98 40 B 1) 25 BFF BB 0 o s i
P B R Je A D & L T 7% L 8% 3l 31 o — A3
A7, SRy B AR R PR A A R BRERE 3G, T2 i
kL . BRI SIRPo BT LAAE S — B 90095 25 F 410 il
e 240 A 1) 42 28 NG B kR TR

1% 52 R W 2 1k i SIRPa 5 SHP-2 454, i i
SHP-2 (BN % PE, SHP2 5 INK (554 T X &
4], INK X4k MAPK8/9 , J&— Mt i -5 54
T Bost 55 PR B, BEAZ T WM L ] INK F
S, AT R A0 A K A S R An i T T
INK 2 5550 B 40 A 336 7 R 12k A B2 AR
i — 81T peDNA3. 0-SIRPq % 44 %f MDA-MB-
231 i INK BERR 1L 152, 245 5 %2 B, pcDNA3. 0-
SIRPa %% Y4 J5 MDA-MB-231 4 fifi SIRPa & [ %3k
B, {H MDA-MB-231 41 R4 INK B2 b K F & 3%
R TR B A 4R R T O n 222 RE )
TRE, L, ARWFFEHEH SIRPo 7] GE I 13 # ] JNK
WRRR AL 75 S FLIR IR MDA-MB-231 4 g 98 T 41 il
YR 2%

A 5% H EGF L MDA-MB-435 4i iy
SIRPo 2 1235, 2 W SIRPa AYEE 115 % EGF
5578 545 B SIRPa mRNA F£ik K F1%A B35
2 5% I EGF AT REAS R AEHE SRk - i & 4% 5% Js 7K
TV RAEVEERN . B Gurpreet 4=l 30 EGFR
TR R K Xt SIRPa BEAT IR 5, SASHIE ST (19 45
R4, SHP2 J2 987 EGFR 5 T iif RTK-Grb2-
SOS EAWIMEEE >, i SIRPa EL#:5 SHP-2
ghgy, W O SHP-2 A B IR A S v, R Ui
MAPK 43 f99% fk, T 0] EGFR 4538 % 1% 1k
ZJE#| EGF ] )5, MDA-MB-435 4 i tf SIRP«-
SHP-2 Z & W¥E I, AR 58N R SIRPa A 38 1 25 &
FEWCHE SHP2, 300 g 200 i 34 5 AN iE A o

AW 5T 45 3 % PR, SIRPo 1] MDA-MB-231 41
e INK B35 1k | A2 28 e 20 B 8 7=, BRL ik SIRPoc 7]
AEfe—FEE . ELLMF s S5O TR T L
WY SIRPa FKIA MY KK+, LM SIRPa F A XT3,
PRIER A A 2= D R RS2 M . MDA-MB-435 4fi %
PEREAR RE N2 [T R B ) 25, 3K SIRPo; AH ),
MDA-MB-231 4l ifi &~ &1k SIRPa, 2 — Flt {2 28 il
FERE IR LR IER AL . PR AR T 5% A B 1ot )
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