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Effects of SOCS3 gene on migration and invasion of lung adenocarcinoma cell line A549
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Abstract Objective To explore the mechanism of SOCS3 on the migration and invasion of human lung
adenocarcinoma cell line A549. Methods A549 cells that express SOCS3 stably were generated. The migra-
tion and invasion abilities of A549 cells were observed by Boyden Chamber assay. The mRNA and protein ex-
pressions of MMP-2 and MMP-9 were assessed by semi-quantitive RT-PCR and gelatin zymography respectively.
Results Compared with the control group the migration and invasion abilities of A549 cells with stable
SOCS3 expression were significantly lower P <0.05 . The mRNA expression and activities of MMP-2 and
MMP-9 in A549 cells with stable SOCS3 expression were inhibited significantly P <0.05 . Conclusion
SOCS3 protein inhibits the migration and invasion abilities of A549 cells probably by down-regulating the ex-
pression and activation of MMP-2 and MMP-9.

Key words lung adenocarcinoma invasion migration SOCS

suppressors of cy- SOCS3 SOCS3
tokine signaling SOCS JAK/STAT
He ° SOCS3
1 4
SOCS3
SOCS SOCS3
2
S0CS3 CpG
1
30700823
Supported by the National Natural Science Foundation of China 30700823 1.1
pEFSOCS3 pEF Mel-
10 023 bourne Dr. Hilton pSV2neo New
68774724 E-mail yzbpost@ 126. com
Mexico Dr. Nickoloff Lipofectamine 2000

023 68755607
2007-06-11 2007-09-10 Invitrogen Tripure B.M Millicell



7 . SOCS3 A549 589
Millipore Matrigel BD 5
1.2 2.1 SOCS3  A549
S0CS3 pEFSOCS3 2.1.1 SOCS3  A549 1
pSV2neo 4 S0CS3 12 18 h
3 S0CS3 P <0.01
S0CS3 P >0.05
1.3 _
1 SOCS3 AS549 / n=3 Xts
1.3.1 Boyden-Chamber
8 wm PET  Millicell 24 o o -
600 pl 1% Millicell 7.0+1.0 16.3+2.5 41.7+3.5
5><104/ 3 ) 6.7+1.5 14.0x2.0 37.7 +4.2
S0CS3 6.3+0.6 7.721.28 19.3 £2.1°
6 12 18 h Milli-
a P<0.01
cell PBS 4%
10 min 10 min % 400 2.1.2 SOCS3 A549
5 2 12 24 h Matrigel
48 h Matrigel SOCS3
1.3.2 4 Millicell P<0.05
Matrigel 50 pl / 37 C P>0.05
1.3.1 12 2 SOCS3  A549 / n=3 x+s
24 48 h
1.4 RT-PCR MMP2 MMP9 mRNA 12h 24h 48 h
. 6.3£0.6 10.3 3.0 23.0 4.0
Tripure RNA 6.3:1.5 11.021.7 21.7+3.1
D 260 /D 280 S0CS3 5.0+1.0 8.3+1.5 12.3 2.5
1.80 2 ug  RNA 5w PCR a P<0.05
GAPDH MMP2 S -TGACGGTAAG- 5 5 30CS3  AS549 MMP2 MMP9 mRNA
GACGGACTC-3’ 5'-TGGAAGCGGAATGGAAAC-3'
42 b € MM 5-AG-
GAC(‘G(?AAT(E:CTCAT(‘ 3’ B 5’ CCGE?]ACCA(“GAACAAA((? RI-PCR . !
3’ 7 36?7) b ) 5_8 C FAP’DPI] _ MMP2 MMPS P>
P 7 0.05  SOCS3 MMP2 MMP9
5'-CCAAGGCCAACCGCGAGAAGATGAC-3’ 5'-AGGGTA- P <0.01
CATGGTGGTGGCGCCAGAC-3’ 605 bp '
D MMP2 mRNA D yiypy/Dgappu MMP9 mRNA D yiypo/ D pppu
570 0.79 £0.07 0.94 £0.06
1.5 0.83 £0.10 0.96 £0. 11
6 10% S0CS3 0.49 £0.06° 0.62 £0.07"
1640 80% 0.1% 1640 a P<0.05
48 h BSA 1 2 3 4 5 6 7
50 pg
0.1% 10% SDS-PAGE
3~4h 80 V 120 V
2.5% TritonX-100 4 y 700
. . GAPDH—, ’IP;
15 min 3 5 min B
37C 18 h 4h 4~8h 300 bp
<200 bp
Alpha Imager
1.6 1-3 MMP2 4 5-7 MMP9 15 26
Fes SPSS 10.0 q 37 50083

1 RT-PCR A549 MMP2 MMP9 mRNA



590 30
2.3 SOCS3  MMP2 MMP9 S0CS3 CpG
MMP2 MMP9 pro
active pro-MMP2  active-MMP2 SOCS3
72 x10° 66 x 10° pro-MMP9  active-MMP2 92 710 SOCS3
x10° 86 x10° A549  STAT3
2 4 SOCS3 MMP9 pro 4 SOCS3
active P<0.01 pro-MMP2 72 x To-
10° z P <0.05 active-MMP2 cumarg ! S0CS3 STAT3
66 x 10°
P >0.05
Niwa  ° SOCS3C FAK
1 2 3 FAK
MMP9 el S0CS3
MMPY> 10 boyden-chamber SOCS3
A549 SOCS3
1 2 3 S0CS3 A549
2 A549 MMP2 MMP9 SOCS3
4 SOCS3 A549 MMP2 MMP9 MMP2 MMP9
n=3 xas MMP2  MMP9
92 x 103 86 x 103 72 x 103 MMP2 MMPS
3835 +305 617 £39 1554 £104 STAT3
3593 411 635 +55 1563 +199 1213 STAT3 SOCS3
S0CS3 1 808 = 159" 156 £21° 1119 +57° A549 STAT3
a P<0.05b P<0.01 S0CS3 STAT3
3 MMP2 MMP9 A549
MMP2 MMP9
SOCS 1997 JAK/STATs RT-PCR SOCS3 MMP2
CIS SOCS1 ~7 8 MMP9 mRNA
N SH2 C MMP2 MMP9 pro
SOCS box STAT active SOCS3 pro-
SOCS SOCS MMP2 pro-MMP9 active-MMP9
STAT STAT SOCS3  MMP2 MMP9
' SOCS A549
JAK/STAT ¢ S0CS3
Ras/MAPK PI3K/AKT Src FAK
SOCS SOCS3
56
- 1 Krebs D L Hilton D J. SOCS proteins negative regulators of cytokine
SOCS signaling J . Stem Cells 2001 19 5 378 —387.
2 . J
2002 22 5 448 -451.
SOCS3 7

3 HeB YoulL Uematsu K et al. SOCS-3 is frequently silenced by hy-

permethylation and suppresses cell growth in human lung cancer J .



30 7 Vol. 30 No. 7
2008 4 ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Apr. 2008 591

Proc Natl Acad Sci US A 2003 100 24 14133 —14138. 30 3 689 -694.

. SOCS3 9 Ogata H Kobayashi T Chinen T et al. Deletion of the SOCS3 gene
A549 c-fos c-jun mRNA I in liver parenchymal cells promotes hepatitis-induced hepatocarcinogen-

2004 26 17 1549 -1552. esis J . Gastroenterology 2006 131 1 179 —193.
Cacalano N A Sanden D Johnston J A. Tyrosine-phosphorylated 10 Weber A Hengge UR Bardenheuer W et al. SOCS-3 is frequently
SOCS-3 inhibits STAT activation but binds to p120 RasGAP and acti- methylated in head and neck squamous cell carcinoma and its precur-
vates Ras J . Nat Cell Biol 2001 3 5 460 —465. sor lesions and causes growth inhibition J . Oncogene 2005 24
Niwa Y Kanda H Shikauchi Y et al. Methylation silencing of SOCS- 44 6699 -6708.
3 promotes cell growth and migration by enhancing JAK/STAT and 11 Tokumaru S Sayama K Yamasaki K et al. SOCS3/CIS3 negative
FAK signalings in human hepatocellular carcinoma J . Oncogene regulation of STAT3 in HGF-induced keratinocyte migration J . Bio-
2005 24 42 6406 — 6417. chem Biophys Res Commun 2005 327 1 100 -105.
Dimitriadis E  Stoikos C Tan Y L et al. Interleukin 11 signaling 12 Xie TX Wei D LiuM et al. Stat3 activation regulates the expres-
components signal transducer and activator of transcription 3 STAT3 sion of matrix metalloproteinase-2 and tumor invasion and metastasis
and suppressor of cytokine signaling 3 SOCS3  regulate human endo- J . Oncogene 2004 23 20 3550 -3560.
13 Wang L. LuoJ He S. Induction of MMP-9 release from human der-

metrial stromal cell differentiation J . Endocrinology 2006 147 8
3809 -3817.
Tokita T Maesawa C Kimura T et al. Methylation status of the

Int J Oncol 2007

SOCS3 gene in human malignant melanomas J .

mal fibroblasts by thrombin involvement of JAK/STAT3 signaling
pathway in MMP-9 release ] . BMC Cell Biol 2007 8 14.

1000-5404 2008 07-0591-01

56 2 3
3d 36.7 C 72 /min
20  /min 110/70 mmHg
10 cm

10.0 cm x9.5 cm

12 em x 10 cm

7 000 ml
10 d

lymphangioleiomyomatoisis LAM

30 E-mail vicent_dr@
hotmail. com

2008-01-08 2008-03-01

3

610015

LAM 1/100

24

LAM ER

R735.5 B

J. 2002 25
9 566 -567.

2001 81 20 1256 —1260.
San-Miguel P Fernandez G Sacristan F et al. Renal smooth muscle
tumor with features of lymphangioleiomyomatosis. Problems in histologi-

cal diagnosis J . Urol Int 2003 71 4 422 -425.



