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Abstract To study the effect of human § defensin-2 (hBD2) on the proliferation, migration, invasion of
gastric cancer SGC7901 cells, eukaryotic expression vector pCMV-hBD?2 are transfected onto human gastric cancer
SGC7901 cells. The expression of hBD2, TGF-B1, p-Smad2/3, Smad2/3 and MMP9 were detected by Western blot.
Transwell assay was evaluated migration and invasion of SGC7901 cells. EAU method and flow cytometry respec-
tively were detected cell proliferation and cell cycle. The results showed that overexpression of hBD2, the expres-
sion levels of hBD2 in SGC7901 cells transfected eukaryotic expression vector pPCMV-hBD2 were higher than that
in SGC7901 and SGC7901-Blank cells transfected pCMV-Blank. The expression levels of TGF-B1, p-Smad2/3 and
MMP9 in SGC7901-hBD2 cells all decreased, while the expression levels of Smad2/3 remained unchanged. At the

same time, its migration, invasion and proliferation were inhibited and cell cycle Go/G, phase was blocked. It is pos-
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sibly that hBD2 regulates the migration, invasion and proliferation cycle of SGC7901 cells through downregulating

the TGF-B/Smad signaling pathway.
Keywords
Smad signaling pathway
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1 SEMR5EE
1.1 JRAL. ZRpatk

SEIS AR HE: pCMV-Blank(_F #2875 K AEYIEL
RA WA pCMV-hBD2(AHF 7 il ¥4 2 I AR 45)
N B B A1 MISGCT7901(H =2 M K558 — R Bt 5 i
ST o
1.2 RFIRALES

RPMI-1640%55 7% 30 H Hyclone s &l ; 4 LI
It H BIA A ; 0.25%J%EF . Opti-MEM4JE H Gibco

human B defensin-2; proliferation; migration; invasion; gastric cancer SGC7901 cells; TGF-p/

/vH]; Lipofectamine™ 200054 J4iX5f] 5 Trizol i 7 I
H Invitrogen A &) ; R #AFIE . TB Green X Ptk
Wi BRI H TaKaRaA m] ; BAUARGR &I H T Fii
{# 22 7] ; Transwell/)N 2 1 H Corning 2 7], Matrigel /i
&) A BD 2>, AJEhBD24i 44 H Abcam A &), GAP-
DH. TGF-Bl. p-Smad2/3. Smad2/3Hi/&%)I H Im-
munoway 2 7], —-HUET Proteintech 22 7] ; 64LF124 5L
YT i 55 R AR H 55 [ NESTA #] ; COZN s 7746 W
H L —ERECE R A ; 5 & B8 E Olympas
A FE] PG R B A8 E R R g E] A F]

1.3 4HpEIEF:

N B 398 40 i RSGCT790155 77 T 57 10%)5 2 1.
1H FIRPIM-1640, 15 7746 25 111 37 °C. 5% CO.. 1t
2 SEAMR, ANDIRAS R, BOS 2N i A 5256
1.4 ApRE 3552 21 FRIZhBD2 B 4HRE K T 1

HUSGC7901 48 il 2% 1 B4 it S 42 21 61L,
M, BEFL3X 107N IAE, 557724 b/, ¥ Lipofectamine®™
2000%% Feik 77 Fl A% R A # & p)CMV-Blank. pCM V-
hBD2#%2.5 pL:1 pg kbl 737 % 4« T 6 FLik SGC7901
YA, FRUR h S, W S AL 600 pgimL, - 800 pg/mL
1 000 pg/mLIY G418 FRE (A S H R R IMAZ
FHRL6FUIR A Tk, B48 Wi —IR, 14 KA, Bil
Bi TSI AR O R B R AT G . RELE
RNAFLEE H AT R, £25E 1 355 hBD2 B 4H
F T 5 2256 .

1.5 SERFREZEZEPCR(Real quantitative PCR de-
tecting system, qPCR)

H Trizolik 77l 73 BI#£EL SGC7901. SGC7901-
Blank. SGC7901-hBD24l il & RNA. I H
cDNA, EHLIE. qPCRIZMAAF: 10 pL TB Green.
0.8 pL F3#51%. 0.8 pL M iE51 4 7.4 uL DEPC/KA
1 uL cDNA. fEHAEN: 95 °C 2 minf§FF 11Kk, 95 °C
15's, 60 °C 1 min, fEF40/K. BEAT3M AL B 505,
FH EE 5 CQIE N & A % mRNA 7K (- 448 2-44<©,,
AW FAE SN W2 f-actin L 514, 5'-CTC
CAT CCT GGC CTC GCT GT-3', FiiEa¥, 5'-GCT
GTC ACC TTC ACC GTT CC-3"; hBD2 | ¥ 51 ¥, 5'-
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TGA AGC TCC CAG CCA TCA GCC AT-3', 5514,
5TGG ACA CCATAG TTT AAT TTG G-3'.
1.6 EdU#NZRpaiEE

73 HELSGC7901. SGC7901-BlankA1SGC7901-
hBD241 g, FEREG 10 J5, LAS> 10441 /L e Fl T
246N . MM A B B80% M, 1% HEEdU UL BH
1, BB MEAUTE I N 244U, 57 E2 h
Jii, 4%% 5 S = I8 18 7230 min, F F Apollo#t f,
Hoechst333429% ¥ 4 40 M i, BEGORAF. T206E
TR NS, BN FL P B AL LSS PR 1247 40 JE I
11 #7. HIZEN(blue edition) 2.3 ReadMe# 14 4b P [
Fr, AN LA S0 A B S B
i L AE AR R 40 B s B e
1.7 7R 4 AR A 46 T 24 A ] A

43 7 H#SGC7901. SGC7901-Blank. SGC7901-
hBD24 Hfd, il £ R 5 20 L B v . WL 1< 10> 41 g,
Fr B, N mLIA 170% LB E W, 1R A, BT
4 °CUKHE & o [ i FI4nAE1 000 r/mins.Cr5 min,
7+ FiF. PBSIEWE1IR, 100 uL PBSH £ 40 J5 A
500 pLALAL PIRE R, #2320 5] )5 B & 30 min.
MU, &5 5 FlowJo B A 3#E47 20 #r
1.8 Transwell/N =i T SLLG

Y0 HEAT LR AL FE24 hE, FEBE T AL S H0.1%
BSA il £ B 41 B 2, A0 IR FE N5x10%/mL. 24
FLAR A n AN 600 L% 10% FBSIKRPMI-1640)5, #
Transwell/]N 2 JA244LER N, | 2% I A200 pL4H
B0 4HD), B57F18 he I =5 [E 7230 min,
PBSIHPE3IR, 45 im 5k & N 44420 min, FHPBSIH ¥t
3, L RE NIRRT AR I 4, BT S
T BB N BENLEEIE SRR FA IR I 40
1.9 Transwell{®ZEsL1G

¥ Matrigel 22 5 i B T 0K _E 5 T4 FIRPMI-1640
Br IR AL 181 LU B M e, 17 Transwell | =5 Py 351570
A100 pLEEFT R, 37 CCHRE T h, W5 AR B [ 25
J&, BRSx10°/mLAI Y, £57%24 h, KPR 518+
TR — 8. 73 Transwell JE 5 i 5 I 3E N T =
()20 B G T e AR 28 T
1.10 EHRZRENIRLE

Iy HIFRE SH A AL AT RN R IR A
FLK (SDS-PAGEHLIK ), ¥ #5 2 PVDFE I, 5%/l /5 43
1 h, —$i4 CiIF IR TBSTHEINE, —
PUEIRIFE | h, TBSTHRE 3K, BE =gk, prafl

FA ) —H1an R iz : hBD2(1:800), TGF-B1(1:500, p-
Smad2/3(1:500), Smad2/3(1:1 000)F1 GAPDH(1:3 000).
P15 000,
111 GtESH

FH Graphpad #1455 52 536 8040 47 Gi 1H 70 #r, KR
FH £5) Bt b5 tE 7 (mean+S.E.M.) 3R 7~, 19 21 8] 5% F
SEAE AR B, 2 4 18 S vE F B DR 3R 7 22 43 1T (One-
Way ANOVA). 4P<0.051f, {C% 2 20 AH G2

2 HFHR
2.1 tEhBD27E E i F*ik B £ 40 FESGC7901-
hBD2
qPCR 5 Western blot4h 7w, 5 442HSGC7901-
hBD24i g 1 hBD2 )2 15 7K 1 Lb A e e 4 SGC 7901
Y1 i A1 Gk 2HSGC7901-BlankZH fiil HhBD2K) 3% ik
KFE, ZREAG R X (**P<0.01), KFEY
ZH SGC79014H g %% 4«41 SGC7901-Blank 4 g
hBD2[WFRIB KT Z 5 (K1), iZRsass Bk, i
F 1A hBD2# € B i 41 L bk SGC7901-hBD2 4 £ B
Ih, BTUCAH T I S s 4n pa (3 i 3 TR R
Western blotZ5 5256 .
2.2 hBD23f B fEZAAESGCT79011EE AY ST
EdUZAG I 2675 hBD2X} SGC79014H g 4 4 A
FIHIEE, 45 B oK, SGC7901-hBD24H A H EAUFH 1:
FH AL T SGC7901 FISGC7901-Blank 4 il (*P<0.05,
#4P<0.01, [¥2). 45 REY], hBD2X} SGC79014H)H]
(IR e A W A EAE A
2.3 hBD23tSGC79014M At HAHI 520
MG ARKE I SGC7901. SGC7901-Blank Al
SGC7901-hBD24H At iy 40 A il B A fl O, 45 5 B,
5SGC7901. SGC7901-BlankZH il A kb, SGC7901-
hBD24H 2 1¥] Go/G 34 it L4710 S5t 7, SHAZH L EL
B D, Go/ MBI L A1 k2L , Go/G A4 L b 431 22
S BR 48t X (*P<0.05, **P<0.01, E3). LI
% R W], hBD2 7] {SGC7901 41 i (5= £ Go/G 3 o
2.4 hBD23SGC79014HEHITEFZFIRZE RIS
Transwell £l SGC7901. SGC7901-Blankfll
SGC7901-hBD24H fitd (T #% F{ 22 RE 1, 45 R 2o,
5SGC7901. SGC7901-BlankZH i A kb, SGC7901-
hBD2 40 i iE %% Fl 1= 28 & T =5 11 48 il 25 0 2 9 />
(*P<0.05, K4). Transwell k&l 25 1580, hBD2A] i
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A: qPCRAG Wl 48 il HH ABD2HImRNA R 35 7K *F-; B: Western blotfs Ml 4 fid HhBD2 /) & H K 1A /K °F; C: 4l fii FhBD2 & H 3K & 4 ir, *P<0.05,
**P<0.01, n=3,
A: expression levels of 2BD2 mRNA in cells by qPCR; B: expression levels of hBD2 protein in cells by Western blot; C: statistic analysis of hBD2 pro-
tein levels in cells, *P<0.05, **P<0.01, n=3.
Bl #2EREhBD2AAEIKRSGCT7901-hBD2AAR AR
Fig.1 Establishment of a stable hBD2-expressing gastric cell line
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A: EdUTEAGI AT ML 4 3 RE 70 B: HIBHSE 20 Hr, *P<0.05, *#P<0.01, n=6,
A: detected of cell proliferation by EdU assay; B: statistic analysis of proliferation. *P<0.05, **P<0.01, n=6.
El2 hBD23$SGC79014RAEHE5EAIS NN
Fig.2 The effect of hBD2 on proliferation in SGC7901 gastric cancer cells

EHHISGCTIOV AT A2 28 . Western bloth: 2.5 hBD23X} B £ 40 ESGC7901 TGF-B/SmadfE &
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A~C: IR A B ARG A1 5 40 B 3935 D: 41 RE BHGE 15317, *P<0.05, *#%P<0.01, n=3.
A-C: detect of cell cycle distribution by flow cytometry; D: statistic analysis of cell cycle distribution, *P<0.05, **P<0.01, n=3.
3 hBD2XFSGC79014RAG/GEIF M
Fig.3 The effect of hBD2 on G(/G phase arrest in SGC7901 gastric cancer cells
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A: Transwel K& 040 i (1132 R e 71; B: HHMIERS B8 7110047, C: TranswellA& Il = 2L 40i (1) 1R 72 6E 105 D: 40222 HE 1170 #T; E: Western blotf
DIMMPOEE F AT IL; Fr MMPOER FIRIE KT 20 0T. *P<0.05, *¥P<0.01, n=6.
A: detect of the cells the migration ability by transwell; B: detect of the cells the invasion ability by transwell; C: statistic analysis of the migration
ability; D: statistic analysis of the invasion ability; E: expression levels of MMP9 protein by Western blot; F: statistic analysis of MMP9 protein levels.
*P<0.05, **P<0.01, n=6.
El4 hBD23ISGC7901 MK AR RN R MMPIHIFRIA
Fig.4 Detect the effect of hBD2 on migration and invasion in SGC7901 gastric cancer cell and MMP9 protein expression
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A: expression levels of TGF-B/Smad signaling associated proteins by Western blot; B: statistic analysis of protein levels, *P<0.05, **P<0.01, n=6.
E5 TGF-p/Smad{ES@HEXEHRRIL

Fig.5 Expression levels of TGF-B/Smad signaling associated proteins
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ZERE Y R

3 g

72 W, A\BBifHZR-2(hBD2)fE Ny — 56 K f
PEDR T, TR IR i R 2R L R B AT B AR A,
B A A LI — R R GBI R, R R
BT R B B 7T 4008, hBD21E 2B 68 208 il i+,
I WO QRBL B p21 YA R ik K. R EB-
Raf, CyclinD1FICyclinE 518 7/KF, {4 22 5 2R 4
Ji kA= G /S HALH i FE BEBE AU, 78 N R Ik 5% e 400 P
A43TFTHUR IR 4 i b, @i R i CyclinD1 (1314
K B QRBASE 20 A5 i T G /S U R 10 i) 4 L )
B RO 1200,

AHIFFE 5256 B 27k, hBD2 AT 5 25 401 40 i 1)
MR AE 71, 75 FSGCT01 41 g & AEGy/G IR AR . %
RHhBD2 AJ i 1 f# SGC79014M il 15 i 75 Go/G 31, 1
) B A M 3G 5 . AT A ARIE, PRI =
ZE8 M F I HE 1 5SMMPOA 20, A BT F Transwell
Seue ok B R, 1 R IAhBD2 1) B i 40 i iT i AR &
BE 77 B S5 PR AR, [A] I, Western bloths: il #]SGC7901-
hBD24A il HMMP9 £ [ (1) 55 & I B FEAIK.  TGF-p/
Smadfs TS 5 ALK, GRS Z g

YL 0y R P 8T 7 e e et e R v A 4 LA 4
VEFH, BG83 R 40 fa 3 5 . % 3 s 4n i 2 2k
VT T T e T R R 0 b g 40 B A2,
TGF-B/Smadf{5 538 % A ¢ & 1 78 B s h i Rk
BHER, thAh, W TGF-BIE 544 By T4 i i
P2, Western bloth il W 22 £|SGC7901-hBD2
4 il 1 TGF-B/Smad( = 18 % 5 [H i 38 & B B [F
X, X5 R MB 805, $27-hBD2 1] 8 2
L A TGF-B/Smad /5 5 18 6 AH 5¢ B [ 1 Rk /K
S, HIHISGC 790140 M (113 # A2 28, 3k ifi 401 15
kI AR o

g5 LTk, hBD27E B i R AR A R R R
£ — e I /E FH, hBD2:3d i 71 17 3% TGF-B/Smad/5
53 () T R B e A M SGC 7901 I B fig T I
HAmH] B MSGC7901 LB AR B RE F1. AHT
FLEE RN B g B LA FE AN R S A 7 24 e B
T SE R AN SZIG AR
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