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B’k M-CSF 155 HeLa AR ZEFfTH%

KFER 2 #®HY ZE&EY F owd EZNT
(O AR EE 2 2 e e M E S e Rt , MK 4180005 2 THIEE IR 25 KA AR R S HUE R, KT 410208;
Y R GG HO0T 3, AFH 421001; 9 B KSEWZGFRRT T IT, 259 1 R 4L Wl g 48 A p A E S S 5, 5 H 421001)

FE AR B A0 A 85 YA ) K 7 (M-CSF) W A\ B #50% 41 il (HeLa 41 i) 12 28 R A2 0 g B L], SR FH BRLJSR  Aor 2 8 4k
pCMV/cyto/myc 5 T 20 # 4k pCMV/cyto/myc-M-CSF 2 72 #% Y+ HeLa 41 itk , #3752 % =R 1A M M-CSF 41 il R (HeLa-M
ZHHE). £ Transwell SEHGWIEEHLT M-CSF %I HeLa 4N Z2FIT A RE S I, J0HE 3R - TRA BipeE =X s B &% B o B2l
#H/f2 Rho =R 2 H H¥(Rho GTPases) XA fi 4 B ik, BAMCE i Ak M2 o0 4 @ 25 TG 2 Vs Ik 4 R BoR, S5
AN HeLa 40/l (HeLa-C 4 A% B4 HeLa 4HAELLES, A5 M-CSF (1) 5355 v] B 3450 HeLa HARAE KSR B RIEH

A&7, HALH S Rho GTPases &AL, PAK MMP2 ik b B i v 1 e % DIAH K.

KR ERAAEEREE T, BOUE, ERREREAE2, 1%, T8

ZR9ES R737.33

B 41 i £& ¥ 1) B X T (macrophage colony
stimulating factor, M-CSF)J& Hi 2 Ff 4ff Jfd 7= 45 (1) —
PhEATE SRR R AR 7, I EA Z R A
SThREM A2 B2 EALY. M-CSF 1E A4 4 {5
ST, EIEFEAERFMT, W TARRES 40
SMEE S G, BUNAEM G IR T AR R, —
FRAESE I Re fa BIA N &, SRS R4 N i, 2
MR SIS M-CSF [I%£iE. KEFR
RO, VFZ2 Bt e 2L A
fifiges o Wk 2R A, BL T AR W B M -CSF,
BRI AR MM A SR, M A R Az
f] M -CSF (S F7 575 M -CSF) 7% m#Rik, i
5 8 ) R A R R okl s R PR AR .
Aharinejad &5 978 F, I s /) BB ) B b R I
M-CSF 315, H 90 40 M 1) 1= 28 TN 46 7 e 734
5. Kirma SFMHIFEIE RIHOR KB M-CSF RE{ 3t i
R RAEFI AR, 2/ BRFL IR 9 5 8 31 1A
5, f#f M-CSF R AEARA LT FERIE, WHE
MYy BRI T8 3. 14 KE R
ARt B A e BT A, 3% W) M-CSF Al fig 3 40 i
PIANILRISE A BRI, 5IEW LML, S
g {3 I3 o M-SCF 7K-~F 14 &, 1) Kirma 5P
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Zirfr M-SCF HJZRILFW] R B, $27R M-SCF ] fig
TE B S R B R i EZAEH, (HHHII 1R
FABLEATI AT 2

HE Jii 4 J& I (matrix metalloproteinases, MMPs)
Pl Ca*'y Zn* &R B TE RBIE N
JOR T S JR0OY, 30 3 %o 4 471 S R R B ) oA A
(i e IR A R, Horh B T < R R 1 il 2
(MMP-2) 12 J5i < Js 2 E B 9(MMP-9) 55 Ji 8 f)
FEIEREOC R a2 V)99, RO ATT BB AR A R R ) 5
AN 5] R 4 i AR R AR 2R A AL e #e . AT
FEUUR I, M-CSF 33k B, 0] 5] 5 R AH G B
41 g (tumor-associated macrophages, TAMSs)7E J& 2
PR, JRRIBCEL A MMP-2,  [A] I 5 1
& W Bz A K A 7 (vascular endothelial growth factor,
VEGF) AR, 3 e 83 A . e g i 28
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AR, th4h, M-CSF 7] S il 4141 MMP-2
(1) M 2 R 40 )12 28 . Aharinejad 5500
M-CSF [ J¢ SUSEA% B T390 97 N\ 45 i e 20 Jf /)
BB HERE, 45 BRI M-CSF I J LB A% T R BE IR
b ebJeg B A L TR G, IE R U MMP-2 AL AR
R HERIA . IX SR 5T 35 2% B M-CSF ¥ i 1
228, MEH BT REP RIEEENEEM, o
AE5 MMP-2 A6, AHF 5T a4 Gy 57 M-CSF
i 5 R s v 3R TE N S 41 i &R (HeLa 41 ),
K20 i MMP2. MMP9 () 35 foid ok, FE &2
UL AR 2217284k, BFFT BT M-CSF X} HeLa
o B 12 2% AT R R R B gy FALE, DN IR
M-CSF 7 & 30 kA= e v AR 3 46 37 1 S 56
A

1 MR57E

1.1 ##

HeLa 4 Mg t # 1 K 2% & fit ;  Matrigel™
Basement Membrane Matrix ) H BD A # ;
Polycarbonate Membrane Trnaswell Inserts 4 H
Corning A &) ; pCMV/myc/cyto Al pCMV/cyto/GFP
J&) 1 2% [H Invitrogen 2 7] H 4 # {& pCMV/myc/
cyto-M-CSF H AR A8 2R & % M5
R HHEE AT ; RPMI-1640 41 il 55 77 3£ 149 B
Invitrogen A 5 JG 3¢ i A48T A2 4 L35 6 H AT M DY
ZHEEYTREAT, Lipofectamine™2000 %% 4L i 7]
& H Invitrogen A s Jo N 5 & R/ NMEIAF &
(B OO T AL TR N AREHE A R A Bt
AN M-CSF H.od B Bk . B i %040 2 B (horse
radish peroxidase, HRP)Fx1c ) H0 B P& Pk
Jt)H Santa Cruze 2~ w]; SI¥)HH B4 T A 76 s
HoAth 3R Ay 10 8 [ 7= 4 iy 4t
12 SKW7E
1.2.1  HeLa 406 e e G A B 1 Te b i1 46 08

HeLa 411 Jf #& 55 7% T & 10% /) 7F I35 (1
RPMI-1640 5 435773, B 37°C. 5% CO, iH;
FRAAN T E R TR, BOSECAE KA AT s2 5. o
W22 0 N B 2% R H2 R B (R 0o A AL B ORI 4
P RAE B B U I 1T). K Lipofectamine™
2000 G AT R QLS T BG A, IR R SR -
% & B % =X S B (reverse transcription-polymerase
chain reaction, RT-PCR) X} %2 52 %% 4% 41 ff it 17 %

SE . B YL AR HeLa 40 0 Xy HeLa-C 48 fifd,
I YLt HeLa 41 BB FK N HeLa 4188, # Y4 M-CSF
HIZH AR A HeLa-M 28 .
1.2.2  RAMHMIT R FIZ 225000

2 M 3 #2 5206 K ) Transwell 55354, T FL
E RN ER 6.3 mm, fL12 8 um 12 KR
B ¥ 13 A UL R R B IR ¥ ) T
Transwell iR & 2, B 37CEFEHATHE 1~2h.
T A a0 R I R R AR VR 3 K, & 0.1%
BSAR)TC MR 7 3L S B4, BNk E N
Ix10° A /ml. FH TG MG G IR B e B R 1 IR,
E =M 200 W/ FLAIGH A B, F=EFmA
500 pwl & 10%FBS &R 7R, 37°CEE 7746 g
H 24 h. HUH Transwell H PBS ¥ 2 i, 4%% %
HEEEE, EimME 15 min. 2R )50 45 & 4
(0.1%) 444 10 min, PBS ¥ 2 i, HIFEREEE B3R
A0, SmE TIEE, BEVLTHE 10 S HLEF )
Y%, HECFIME AT . DU 400
i LB 2R PRI N R AR H 2 b
B i 988 4 B R 28 BE 0 1Y = IK . Transwell ik & H
33% T BN 45 i SR G e B T ok, e IVRAE B AR
A A 0 D)2 2 AT
1.2.3  ZHAEE 4 S G

RFERNIE L EAEY TEAGRAAN
SABC-Cy3 %35 2H A0 1) 0 15 B A
1.2.4 WS - RA M RN

PL TRIZOL & MU H2 40 i &2 RNA, 4300 5%
X - B AW 4E M (reverse transcription-polymerase
chain reaction, RT-PCR)¥{ 71 & 1 B 47 100 7 % 5
GRS BL, RFER 25 pul, & cDNA FE i
2 uwl, BUESIATRUESIY& 1 wl(10 mmol/L),
Marster Mix 4 12.5 ul, HARH £ & 7K E 2
25 ul. EHURBIE, BU10 R BF=8, 1.5%E8 i
B HLUK A AT, DRI BRUAR 5 Gt S AH I 1R 4 i A
Alphalmager 2200 7> # =) 6% BEAE. PR 51490
PRI AR 1.
1.2.5  HIIREEE 7 48 MMPs (438 M

AR TR, F AR FR M0 2 Wk, W
B IR T A 2x10° A /ml, FEEERDN 24 LB, &
K5 9% 48 h, B0 7500 r/min, 4°C 5 min, H( L
H, BEIEE20C R G HH. T 10% 1
SDS-PAGE LK I 73 B IR HR I N2 BE 1 /L 1
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1.2.6  H 5 ENEE R I 8 1 s RAA

Table 1 Primers used in this study WEE AN, A FH = 275 24 M 0 B B 40 Ao s
Gene Primer . LL10% SDS-PAGE #EATHEK Lk, &
Racl 5’ TCCGTGCAAAGTGGTATCCTG 3’ H B2 — & 4 W I8 B (polyvinylidene fluoride
5" CGGATCGCTTCGTCAAACAC 3' membrane, PVDF), £ 5%HI4E@h% M 1~2h )5,
cde4?2 5" GCCCGTGACCTGAAGGCTGTCA 3’ KR TS HIN & AR P — P, LIS R eE
' TGCTTTTAGTATGATGCCGACACCA ¥ PSRRI 05, 8 R 2 2 B
MMP-2 ' TGACGGTAAGGACGGACTC ¥ SYHT R G R R AT 25 B A7
5" TGCCCTGGAAGCGGAATGG3' 127 Giib s bi
MMP-9 5’ TCCCTGGAGACCTGAGAACC 3’ ST R SR B AR 2 (= ),
¥ GOCAAGTCTTCCOAGTAGTTT ¥ SPSS 13.0 St it BAFIEAT 0T, LI BRI o 4
GAPDH 5’ TCACCATCTTCCAGGAGCGAG 3’ B, P<0.05 MR B B

5" TGTCGCTGTTGAAGTCAGAG 3’

2 LIHFER

JBe, HEATHEIK. L 2.5% TritonX-100 T2 iE4% 2.1 HEB M-CSF ¥ HeLa ZHRIRZZSRIR20E

PR TR el KR 2 ¥, RER 20 min. DA 22 (8] B R MBI B o, 5 HeLa 41 AN
BB T R T 24 h, M4 12h #ii 1 HeLa-C ZUMBLLEL, HeLa-M 4IMI7E L4MEE T 2%
W. RIG4 0.25% Coomassie ¥5 R-250 = 5 & {4 AT R R(E 1a). =FhgiudE4T HE G tt )5
4h, WRBIRERAEOE R EEAGKLT, K, SXTRAL0EHeLa M HeLa-C 41 ) A LE
PEAS T4 HT R AR HeLa-M Ziiffl £ 2. ARFE KB E(E 1b).

" -

" r‘ - Ky ¥
" -9y } '.‘t.
L. & 14 TN
HelLa cells HeLa-C cells HeLa-M cells

Fig. 1 The morphological changes of cell in HeLa cells, HeLa-C cells and HeLa-M cells(x200)
HeLa cells, HeLa-C cells and HeLa-M cells were cultured in the normal conditions, respectively. Morphology of cells was identified by inverted phase

contrast microscope (a) and observed by microscope after HE staining (b).

2.2 B M-CSF ¢ A& 22 A 5200 HeLa-M 4H i {030 8 1 78 MO AZ Bt il 2 E3AR, i
K H B PTN a-Tubulin B 57 B 5T A48 I 40 g & SR HEF, H B JE; I 40 g (HeLa 1
BRI B SR U . R R A R R OR HeLa-C 41 )i 2 (A U 7R 78 0 A5 24 2200 (F 2).
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HelLa cells HeLa-C cells HeLa-M cells

Fig. 2 The effect of M-CSF on cytoskeleton was measured by immunofluorescence of a-Tubulin (x400)

2.3 Bk M-CSF 1275 HeLa HBHIIAINTFERE R W1 I |51 - | Y G N S
8IS Transwell IR AT AR S0 BT 2 5256, Transwell 35 754 G4 0 FH BE B VeI J5 U A o 1B, &5
IEFE A Traswell FLIENE FREAIGNME, L45ME IR, HeLa-M 41 g 2H /) A<y 18 N (0.54£0.01),
gutt (& 3a), BEHLIEEL 10 MREFIFECFAME. 45 5 Hela 4H941(0.27+0.01) 1 HeLa-C 41 Hg4H(0.28+
BEIR, HeLa-M 4T RE W B E ™ T HeLa gl 0.0 ELiH B & MR = (B 3¢, P<0.01), ifi HeLa
il HeLa-C 40 (&l 3b, P<0.01). Y5 HeLa-C 2 [A] UG & & M 2 57
YT R Ul i Gt BT F R R VE G, Tk

3 - o+ ¥ ‘ ¥ E b
HeLa cells HeLa-C cells HeLa-M cells
ek
(b) 160 - . © 06k o
140+ x
2 120} 0.5r
L
g 100+ 04t
2 g0t <03 .
3 O — = 02
401
20¢ 0.1
0 0
HeLa HeLa-C  HelLa-M HeLa HeLa-C HeLa-M

Fig. 3 The effect of M-CSF on the cells migration ability in vitro
The cells migration ability was detected by transwell method and crystal violet staining. (a) The morphology of cells was observed by microscope after
staining with crystal violet; The average value of cell count (b) was counted from 10 visual fields and 4 5, value of acetic acid eluent (c) was detected by

Microplate Reader, respectively. Each data point represents the mean of 3 independent experiments, **P < 0.01, »s HeLa or HeLa-C groups.

2.4 BEF M-CSF X AT+ 5H Rho GTP B =M% 2 ¥ E¥(Rho three phosphate guanosine, Rho
Esr:ubAl GTPases) ' 1] ras % C3 WE W HEWIK Y 1

K H2F € & RT-PCR KA AH IS Rho  (ras-related C3 botulinum toxin substrate 1, Racl)#ll
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(cell division control protein 42 homolog, cdc42) ) W% 7~ HeLa-M 40l Racl Al cde42 B H KA i
mRNA ®ik, 255K, HeLa-M 441 Racl (& 4d): T fe 9% ¢ 45 ik 7R HeLa-M 41 B 1
Al cdc42 FERIBA . L 1A(K 4a, b, 0); BREAREDIER  coded2 B ATEML R IA B B3 = (K 4e).

M 1 2 3
®)
500 bp «— GAPDH

+«— GAPDH

<—Racl “—cdc42
c 1.2+
© [: Racl

1.0+ O: cdc42 ek

sk

0.8} T |

<
~
T

Relative expression
(=}
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:

e
)
T

HeLa HeLa-C HeLa-M

(d
Racl

cdcd2 | -

B-Actin

[®] cdcd2

HeLa cells HeLa-C cells HeLa-M cells

Fig. 4 The effect of M-CSF on the expression of Rho GTP (Racl, cdc42)
(a, b) The expressions of Racl mRNA and cdc42 mRNA were measured by reverse transcription-polymerase chain reaction (RT-PCR). M: 1 kb Marker,
1: the group of HeLa cells, 2: the group of HeLa-C cells, 3: the group of HeLa-M cells. (¢) Bar Graph showed the levels of mRNA expression by
densitometric analysis. (d) Western blot showed the changes in protein expression of Racl and cdc42. (¢) Immunofluorescence showed the expression of

cdc4?2 protein in cytoplasm. Each data point represents the mean of 3 independent experiments, **P < 0.01, HeLa-M »s HeLa or HeLa-C groups.

2.5 B M-CSF 125 HeLa {AREIIRIMEZERE S dNH, Zgh RGO E(E Sa, b) R BRI
K H Transwell {7 22 S50 WA M5t M-CSFXT4H A (& 5¢). 4R E7R, HeLa-M HZIIEUE A
MR &2, 127824 Traswell AL IENE N R 1) (79.00+2.34), H A 16 5(0.35+0.01); HelLa 2141
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Jio 4 BB 1 H BN (37.00+6.89), A 1 N(0.21+
0.02); HelLa-C 2141 i B £ 11 2UE N (42.60+3.50),
H Ao 1N(0.22 + 0.02), B HeLa-M 41 40 Jf1 12

Z e 1 T % 9% T HeLa 41 1 HeLa-C 41 40 My
(P<0.01).

HelLa cells HeLa-C cells
® 100} © o5l
90 - .
80 T 0.4} *k
» 701 T
260} 03}
=S 50F g
F40r 1 ! 02f !
O 39l
201 0.1}
10+
0 0
HeLa HeLa-C HeLa-M HeLa HeLa-C HeLa-M

Fig. 5 The effect of M-CSF on the cells invasion ability in vitro

The cells invasion ability was detected by Transwell method and crystal violet staining. (a) The morphology of cells was observed by microscope after

staining with crystal violet; The average value of cell count (b) was counted from 10 visual fields and A 5, value of acetic acid eluent (c) was detected by

Microplate Reader, respectively. Each data point represents the mean of 3 independent experiments, **P < 0.01, HeLa-M vs HeLa or HeLa-C groups.

2.6 B M-CSF M4 EREBEALE 2/9 &
B K S MR S0

43 9 FH 2 52 2 RT-PCR F1BA e B 1S A6 00 1 g
Jii M-CSF > 4 fitd 71 5 Joit 4 J& 25 1 B 2/9 1) ik DA
K HERIEZ . HeLa-M 40 i /) MMP-2 mRNA Al
R IE K 2w T (& 6a, P <
0.01), Tfi 3 A4l i) MMP-9 ik /K776 B & 2 5l
(Bl 6b, P>0.05); BREEIEMEHVKER, HeLa-M,
HeLa-C F1 HeLa 41 M35 314 75 1% MMP-2(~ 64 ku),
{H HeLa-M ZHJfii rf MMP2 135 1 & 2% 7= T HeLa-C
410 F1 HeLa 40 (14 6d, P <0.01).

3 it 1

M-CSF #& —# B4 Z Ihe M4 x5, B 7
KL, bR A0 i AT AR 7 WAE ) M-CSF [ 5% 5
FARIE, ] REURAR RIS Eh AR R RE IR, R
B AR, AT RE R R G P i 24 0T
SERAE T M -CSF St H v 2 3 7T e X i J8d 1)

RAFR A BB, H BN A G
H . AR TTCAFR AR A A R PR 2 1 5 R e 3K
i5 M-CSF HJ HeLa 4 i (HeLa-M 48 fifg )15 24 g F 5%
X%, PRI M-CSF %} HeLa 41 i3 58 . it
ZlEE ALY &N

ST 0B S 2 L R A I ) T3S A5 AL RO P S R 1
SEARLEN, RIS, YIS Al iR S T
A ELZIER. Z00E b B 5CE A b B £ 4 2 2
FEAN ML S I SCIEPESE 1, U8 B A AR A% )
BRI, I S CRIR 1m0 5T DY 9k, A 1) ) S
JoL 2B A R AN 2 R Th RE T % . BRI, SR B o
FaE MR 15 M-CSF J5, &5 <520 HeLa 41 f 11
TEAS KA SRR, ARBE U RS F S T
% Y1 M-CSF J5 HeLa 20 () T2 2528 40 DL R B £
HEI M. 2R KM, # Y M-CSF [#) HeLa 4f ffl
AR R, v KEZ A, Rt ER
T2 M O B R R A AL B 2 IRPRR L U
RHEZ . HEH)E, Wixt I ZH ) HeLa 40 f G &
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(@)

500 bp <— GAPDH —
iq
<«— MMP-2

MMP-9 —-£ R R

()
0.7}
06 Hl: Hela
' [O: HeLa-C
g 05¢ O: HeLa-M
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5 04}
5 ok
203t
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Fig. 6 The effect of M-CSF on the expression and activity of MMP-2
(a) The expressions of MMP-2 mRNA and MMP-9 mRNA were measured by RT-PCR. M: 1 kb Marker, : the group of HeLa cells, 2: the group of
HeLa-C cells, 3: the group of HeLa-M cells. (b) Bar Graph showed the levels of mRNA expression by densitometric analysis. (c) Western blot showed
the changes in protein expression of MMP-2. (d) MMP-2 activity was detected by gelatin zymography assay. Each data point represents the mean of 3
independent experiments, **P < 0.01, HeLa-M »s HeLa or HeLa-C groups.

FIIRIE A A A 220K . XU AR M-CSF % % 3 /f) Rho GTPases iifift,, FZAL$E Rac. Rho
MG SRRCE AR ER, SCRRAEE, SR A Cded2 MUTEAE, RS R 4 T % 1) B2 A
Jit 415 M-CSF 7] B & %0 HeLa 401 (s A1 R, BFFLEIR Rho KITHALRERS 5 S UL & A/
FETH. SR YR R G R FERE SENIZ, Rac 7

iR A AT R AR SR B LR AT O, WU EE e i 24, Ak A= 22 R Dh 2
MR AR R IR PR AT A OGBS Cded2 W LM RO R IEGE ML MR R, kT
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S0 i B AL, AW 5T I8 I Transwell S256
ME T # Y M-CSF J&, HeLa-M 4 i (¥ 1T #2 15 3
Re ), SZ5RKIL, HeLa-M 4HEHITRIZENHE ) B
% T HeLa 41 ffi 5 HeLa-C 418, £ H HeLa-M
4L Racl 1 cded2 MIZRE MR LI, $278 M)
M-CSF |- Rho GTP Fff(Racl Hl cdc42) )3 15 1]
RE/E HeLa AT 23R8 1158 1 I K 2 —.

AN, A HFFEAE Transwell £5 72 i KN 46 1 2
Matrigel, {3 2 %45 f5 7= A5 5 20 i 4 32 o AR ALL ) 3
52 FH T B4 P B R EE SR I 2 HeLa 2 10 (142 28 B
7. SRR 5 HeLa g #1 HeLa-C 4l g LL X,
L5 R4 58 T 275 M-CSF ) HeLa-M 41 i {2 2 fig
JIE R, B8 R E i MMP-2 1 MMP-95
R AR 2R B UIAE O, AT A sk R A A o
JORFH L JEME , B A 25 JEC M P 5 e T 5 | A e 44
JR AR 2B AT A R A, B TR K I, HeLa-M
40 MMP2 K355 MMP2 BigidtE 52 5 T Hela
i ffa A1 HeLa-C 402, i MMP9 [ 3%k 70 B & 4%
b, #&7< ML M-CSF 15 % 14 7 fg i id 15 ‘5 HeLa
40 MMP2 K3k, $2m MMP2 i& 1, AT 3 ok
HeLa 4l il K112 226677 .

IR A B WL IR MR, R4
1REIER 2 v OB R TG R B R &R, 1M
SRR 45 5 2500 40 AR 22T i FE I R 3 K A T
LA R 52 4 1 B . M-CSF 2 8L T £ 51,
DR HL 5 57 23 A AN ) LA 43— R/NAS [ T 2 R H AN [+
AV DR, AW TR M-CSF H 307 % 14 i
Jed A0 M BB R MR I, T S R 4 i 3 A AR
&R ithne, BEFEAR. AUl
i HeLa 4H i #K Jfa 5t h 5 R 18 M-CSF, #5 Rk
W, MFT M-CSF Wmidkin, w39k HeLaZti g
FEARAN B R TR 6 77, H AP HLH 5 Rho
GTPases &AL, LK MMP2 ik b & H g
WErEYIAOC, MR 948 7R M B M-CSF 7E 5 30
RAKR R EIVE R R E T3 SEIR K4 .
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Cytoplasmic M-CSF Induces Invasion and Migration of HeLa Cells

ZHANG Meng-Xia*?, LIU Qi¥, WU Hai-Yan?, LI Xiang®, TANG Sheng-Song"¥™
(" Biomedical Research Center, Hunan University of Medicine, Huaihua 418000, China;
? Department of Histology and Embryology, Human University of Chinese Medicine, Changsha 410208, China;
 Department of Histology and Embryology, University of South China, Hengyang 421001, China;
Y Institute of Pharmacy and Pharmacology, University of South China, Hengyang 421001, China)

Abstract In order to study the effects and mechanisms of macrophage colony stimulating factor (M-CSF) on
invasion and migration in human cervical cancer cells (HeLa cell line), the empty vectors (pCMV/cyto/myc) and
recombinant vectors (pCMV/cyto/myc-M-CSF) were transfected into HeLa cells to establish the stable cell line
with high expression of cytoplasmic M-CSF (HeLa-M cells). Transwell tests were used to observe the effect of
cytoplasmic M-CSF on the cell invasion and migration. MMP-2 activity was detected by gelatin zymography assay.
The expression of mRNA and protein was measured by reverse transcription-polymerase chain reaction and
Western blotting. The results showed that the high expression of cytoplasmic M-CSF significantly enhanced the
ability of invasion and migration ability in HeLa cells, compared with the empty vector transfected HelLa cells
(HeLa-C cells) and the control group (HeLa cells). Our findings suggested that the mechanisms were closely
related to the expressions of Rho GTPases (Racl. cdc42), and the increasing activity and expression of MMP2.

Key words macrophage colony stimulating factor, cervical carcinoma, matrix metalloproteinase-2, invasion,
migration
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