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HE 1Z S AR 3R & (leptin)igk 7 A /& 48 % E "4 40 Jf(tumor-associated macrophages, TAMs)t
FURR 5 40 FOMCF73E 4% BAZ: 42 64 % o B E-AE A #L%]. RT-PCR. FQ-PCRZ Western blot# | THP 14~
184 E 4 48 0, CD206. TGF-BAIL-1049 & iX. RT-PCR# MTAMs¥ leptink & /R Ob-Rb& 48 % &
Ob-Rt# & A, 40 %] SR iX3e Ao Transwel U2 22 iX oA MIMCF 4@ JitL 64 iE 4% B 1% %2 88 77, Western blotAs
MTAMs ¥ p-STAT3. p-ERK 1/2Fep-AKT#9 % i%. RT-PCRZ Western blot’&- M| TAMs ¥ MMP2. MMP9#
KA, R &, 42100 nmol/L PMAZ20 ng/mL IL-43% 5 m&.#9 E 4 ta e o & A& 4 CD206 TGF-BeL-
10", TAMs ¥ leptin K % AR Ob-Rb & 42 2 AkOb-Rt34) 4 & KA. Zleptind] 69 TAMs &35 Fc A g
B 38 52 MCF 40 . 4 i 45 BAZ 22 66 71 . Leptinfit %42 5 TAMs ¥ p-STAT3. p-ERK 1/2F2p-AKT#)
F 35 (P<0.05), Eleptinfé £ A TAMsF MMP2A=MMP9#) & iX; M MAPK/ERK 1/241z 5 i@ 3537 4] 7|
PD98059 647 I MMP2 49 & &, JAK/STAT/Z 5 i 3547 41 7] AG490 4847 | MMP9#4 & 34 (P<0.05). VA
4R K, leptinfgil i 80E TAMSILHMCF7 40 e 64 £ #% F 12 22, EAUH] 7T 8 5 leptini@ i MAPK/
ERK 1/21z 5 i@ 3% £ TAMs  MMP2 i@ i JAK/STATAZ 5 18 35 L AMMPO#) & A H X% .
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Tumor-associated Macrophages Activated by Leptin Promote
Migration and Invasion of Breast Cancer MCF7 Cells

Cao Hong, Wang Lin, Pang Xueli, Li Kuangfa, Su Min, Huang Yunxiu, Wei Lan, Chen Tingmei*

(Key Laboratory of Laboratory Medical Diagnostics, Ministry of Education; College of Laboratory Medicine,
Chongqing Medical University, Chongging 400016, China)

Abstract  This paper investigated the effect of tumor-associated macrophages activated by leptin on migra-
tion and invasion of MCF7 cells and explored its molecule mechanisms. The expressions of CD206, TGF-p and IL-
10 were detected by RT-PCR, FQ-PCR and Western blot. Ob-Rb and Ob-Rt in TAMs were detected by RT-PCR.
The migration and invasion of MCF7 cells were determined by cell scratch assay and Transwell chamber assay. The
expressions of p-STAT3, p-ERK 1/2 and p-AKT in TAMs were detected by Western blot. The mRNA and protein
expression of MMP2 and MMP9 in TAMs were detected by RT-PCR and Western blot. The results suggested that
the phenotype of macrophage induced by PMA (100 nmol/L) and IL-4 (20 ng/mL) was CD206'TGF-B""[L-10"=",
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The conditional medium of TAMs activated by leptin significantly increased the migration and invasion of MCF7
cells. The expressions of p-STAT3, p-ERK 1/2 and p-AKT in TAMs were significantly enhanced by leptin (P<0.05).
Furthermore, the mRNA and protein expressions of MMP2 and MMP9 in TAMs were remarkably up-regulated by
leptin (P<0.05). However, the MAPK/ERK 1/2 inhibitor PD98059 could down-regulate the expression of MMP2
in TAMs treated with leptin (P<0.05), and JAK/STAT inhibitor AG490 could decrease the expression of MMP9
(P<0.05). In conclusion, leptin can enhance the migration and invasion of MCF7 cells via activating TAMs, which
may be associated with the up-regulation of MMP2 and MMP9 in TAMs, through MAPK/ERK 1/2 and JAK/STAT

signaling pathways, respectively.
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5 5 Bioworld A w; —Hi34)04 B A2 &4 2~ 7 ; PI3K-
AKT. JAK/STAT3HIMAPK/ERK 1/21% 5 i i 4105117
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Jatl, i J5 53 SEHCAN B RNA, HIRT-PCRY) /7 2
FSr I 41 i 2 100 F S 1 4 FCD20611) £ 15 . RT-PCR
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PEEAT W

K H %¢ )t %2 #:PCR(fluorogenic quantitative PCR,
FQ-PCR) J7 v ko I THP 141 43 44 1) 0k 41 e o
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I35 1164085 77 2, 3 ) HIPBS(H JE ZH). 100 ng/mL
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BEPUAR, Rk LB R 1:1 000; —H2 50 L ~F4Hi %
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N Ay FiAEPE9S °C 5 min; 95 °C 30 s, 60 °C 30 s,
72 °C 30 s, 32MEFR; 72 °CHEAH5 min. MMPY 13¢5 |
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M): 5-TCC CTG GAG ACC TGA GAA CC-3', Tt
51#%): 5-GGC AAG TCT TCC GAG TAG TTT-3', §”
1 B 307 bp, B KGR 451 °C, AR TF
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GGA CGA CAT GGA GAA AA-3', FNiii514: 5'-AAG
GAA GGC TGG AAG AGT GC-3', ¥ ¥4 Ji Bt K i
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MMPO% 5 [ 44, $41:50005F; —Hi b1l EHi
IgG, MR LLgl 2 1:1 000. 255 HQuantity One 4.6.2
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1.8 Hit=504Hh

{8 FHSPSS 17.04¢ v At Xof S 56 %5 48 13F AT #L A
FITEEAHT, PAP<0.054 Z R ik 2F Lo
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2.1 TAMsHFREWETE

RT-PCRA: M| 45 . & 7<: THP1£4:100 nmol/L
PMA /20 ng/mL IL-4%% 5 B ¥ 5 W 40 i ©H TAMSs
(RRF 5 P 23 1 CD2067% 15 B PE(El1A); FQ-PCR X
Western blotfa il 45 5 o xR ATH L, 1% Evegh
g HH TGE-BAIIL-10 F 43 145 4 i 235 (P<0.05) (&
IBFIIC). L b 45 5 5 SCik B il e AH O R
41 JfICD206 TGF-BHehTL 101y 43 1 F A —F, £ W]
TAMSs 55 B, 7T I S SE g i 512,
2.2 TAMsHleptin =&Y R ik 7k F

RT-PCREG M 45 e 5 7%, 7ETAMsH?, leptin 52
1A Ob-Rb ¢ 5 52 Ak Ob-Rt34) Jy v 35 (1K12) .
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bp
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18 *
g 16
E 14
s 12
5 10
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Z 6
g 4

2

0

1 2 3
—1
22 w EE2
2.0 * —-—3
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1.6
1.4 %
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0.6
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0.2
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A: RT-PCRIGIMTAMsH CD206[14¢3%; B: FQ-PCRH M TAMSsH TGF-SFIIL-10(F) %% ; C: Western bloth I TAMs H TGF-BHIIL-10/8) 5% . 1: X1,
2: 100 nmol/L PMA; 3: 100 nmol/L PMA+20 ng/mL IL-4. *P<0.05, 5% i LA

A: the expression of CD206 in TAMs determined by RT-PCR; B: the expression of 7GF-f and IL-10 in TAMs determined by FQ-PCR; C: the expres-
sion of TGF-P and IL-10 in TAMs determined by Western blot. 1: control; 2: 100 nmol/L PMA; 3: 100 nmol/L PMA+20 ng/mL IL-4. *P<0.05 vs con-

trol group.

E1 RT-PCR. FQ-PCRJ Western bloti2 I TAMs#HCD206. TGF-BFAIL-104)3i%
Fig.1 Expression of CD206, TGF-p and IL-10 in TAMs determined by RT-PCR, FQ-PCR and Western blot
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2 000
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[-actin (564 bp) — 500
Ob-Rb (344 bp)—
Ob-Rt (273 bp)— 250
100

1: leptin K52 ; 2: leptinfi 52 44
1: Ob-Rb; 2: Ob-Rt.
&2 RT-PCR#&NTAMsZHAEOb-RbFAOb-RtHI FIE
Fig.2 Expression of Ob-Rb and Ob-Rt in TAMs
determined by RT-PCR

2.3 Leptinfb I B TAMs & 41555 E(CM)F ZLAR
FEHREMCF789T R 88 1 RO S NG

1 o R B0 4 L SR 5 1 kAL L
Zoleptin I TAMSs 5 21 () 46 15 57 55 ] 52 S 3L
TR ANMCF TR i 2. 85 2R0), B4 thh 3
SEfig A W FL S 41 BRMCF 7 (9142 66 1 (K13).
2.4 LeptinQhIE Y TAMs & 1555 2 (CM) X ZLBR
FEHRMMCFTHR 22 58 71 B 201G

Transwell 4l Jf 12 28 0 06 45 B 5 o5 SF R4l Y
leptin/h #fL 20 77 I 41 i 2070 1) A 58+5. 160+7, P4
% AT YV 2 B X(P<0.05), i ] Zleptinkh 3 )

240 §

16 B 4L 2: leptindb FITAMSs A& F 1T 7R 41

1: conditional medium of control; 2: conditional medium of TAMs induced by leptin.
B3 XIJRIXIGHE M 2 1eptin AL I A TAMs & 4 5 75 B (CM) X MCF 740 BT 75 B9 52 M1 (100 %)
Fig.3 Effect of conditional medium (CM) of TAMs induced by leptin on the migration capability of
MCF7 cells was determined by cell scratch assay (100x)

1 KPR AL 2: leptinkb FETAMs 4 RS FE 641, *P<0.05, 15X A EL .

Number of invatad cells per field

180 *
160
140
120
100
80
60
40
20

1: conditional medium of control; 2: conditional medium of TAMs induced by leptin. *P<0.05 vs control group.
El4 Transwell2 22X 5040 7 Zleptin 432 A TAMs £ 4 5 35 2 (CM) T MCF 74 A2 1% 2 B #2110 (200%)
Fig.4 Effect of conditional medium (CM) of TAMs induced by leptin on the invasion capability of MCF7 cells was determined

by Transwell chamber assay (200x)



Ty
=

215 R R A DG O 0 i a2k LA 40 EMCF T IR IE RS J AR 2%

1 2
28
o -‘ p-STAT3 26
Bl b $ 55
STAT3 = 2
£ 20
2 1.8
— | Rz g
g 16
S 14
o
S 08
o
o 0.
S| p-AKT Z 06
T 04
=4
0.0
. <3
-actin
-_— s ’ &7
Q

1: TR A 2: leptindb BEZH . *P<0.05, 50 HEAH LE .
1: control group; 2: leptin group. *P<0.05 vs control group.

663
I PBS
I L cptin
*
*
e NN ¢
\ad
& «{3& <g§' & ¥

[El5 Western blot#&llleptin 33 TAMZAp-STAT3. p-ERKFAp-AKTFR1% I F2 0T
Fig.5 Expression of p-STAT3, p-ERK and p-AKT in TAMs induced by leptin using Western blot

(A)
bpp M 1 2 3 4 5 6
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1 000
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Relative protein expression level
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A: RT-PCREGIMTAMSs 1 MMP2RIMMPYI{1 315 ; B: Western bloti I TAMs FTMMP2FIMMPOf# Kk o 1: XF FA4L; 2: leptinkb H#E4]; 3: leptin +DMSO
REFEA; 4: leptint50 pumol/L AG490ALFEA; 5: leptin+10 pmol/L LY2940024bFE4; 6: leptin+10 pumol/L PD9805904LHEZH . *P<0.05, 15Xt R ZH AH EL;

“P<0.05, SleptinZb BEAIAH LL

A: the expression of MMP2 and MMP9 in TAMs detected by RT-PCR; B: the expression of MMP2 and MMP9 in TAMs detected by Western blot. 1:
control group; 2: leptin group; 3: leptintDMSO group; 4: leptin+50 umol/L AG490 group; 5: leptin+10 pmol/L LY294002 group; 6: leptin+10 umol/L

PD980590 group. *P<0.05 vs control group, “P<0.05 vs leptin group.

El6 RT-PCRJX; Western blot#fllleptin ¥t TAMs Ff MMP2F1MMP93% 3% B 221
Fig.6 Expression of MMP2 and MMP9 in TAMs induced by leptin determined with RT-PCR and Western blot
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FLIEMCFTRIT 12 28, A S5 K FIRT-PCR A&

Western blotk6: il T leptinkb BETAMSs 5, 7 ¥ 1142
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FEmRNA K H [ 7K - (1 04 ¥ B 239 I0(P<0.05),
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