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BE HY:35 5+ RNAL # RS & F 4w ies7 4 B T -1(stromal cell-derived factor-1, SDF-1)xF A F JE42 R RAZ S AL £ 4h 4T 4
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ABSTRACT Objective: To investigate the effect of RNAI silencing stromal cell derived factor-1 (SDF-1) on the biological behavior
of orthotopic transplanted human gastric cancer in nude mice and its possible mechanism. Methods: The subcutaneous transplanted tumor
models of human gastric cancer in nude mice were constructed by using RNAi-SDF-1 cells and control cells, and the protein expression
of SDF-1 in subcutaneous transplanted tumor of nude mice was detected by Western Blot. The orthotopic transplanted tumor model was
established by using subcutaneous transplanted tumor in nude mice, and eight weeks later, the nude mice were dissected to detect the
growth, apoptosis and distant organ metastasis of orthotopic transplanted tumor. The effects of SDF-1 silencing on the expression of path-
way proteins Akt, p-Akt, NF-kB, p-NF-«kB and invasion and metastasis related genes E-cadherin and MMP-7 were detected by Western
Blot. Results: The orthotopic transplanted tumor model of RNAi-SDF-1 nude mice was successfully established. Compared with the
blank and negative control group, the growth of orthotopic transplanted tumor in RNAi-SDF-1 group was slower, and the volume and
mass of orthotopic transplanted tumor were significantly lower than those in blank and negative control group (P<0.01). The results of
flow cytometry showed that the apoptosis rate of tumor cells in RNAi-SDF-1 group was significantly higher than that in blank and nega-
tive control groups (P<0.01). The results of autopsy showed that the metastasis rate of abdominal lymph nodes and liver in RNAi-SDF-1
group was significantly lower than that in blank and negative control groups (P<0.05). The results of Western Blot showed that the ex-
pression levels of Akt, p-Akt, NF-kB, p-NF-kB and MMP-7 in RNAi-SDF-1 group were significantly lower than those in blank and nega-
tive control groups, while the expression levels of E-cadherin were significantly higher than those in blank and negative control groups
(P<0.01). Conclusions: RNAi-SDF-1 can effectively inhibit the growth of orthotopic transplanted tumor of human gastric cancer
SGC7901 cells in nude mice, induce apoptosis of tumor cells, and inhibit the metastasis of abdominal lymph nodes and liver. The mecha-
nism may be related to the inhibition of PI3K-Akt, NF-«B signaling pathway and MMP-7 expression and up-regulation of E-cadherin ex-
pression.

Key words: SDF-1; RNA interference; Gastric cancer; SGC7901 cell; Nude mice; Biological behavior

Chinese Library Classification(CLC): R-33; R735.2 Document code: A
— AdicleID: 1673.6273201917.3250.07

* B TH A T SRR TR 225 E (172777201)

YEF TR XN (1985-) , BEAEfii -, IR BE I, WF5E 7 1)« AL R e g , B - 18630004402, E-mail ; liuhui-10@163.com
(ks H 499:2019-03-03 #2237 H 111.2019-03-27)



PDREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.17 SEP.2019

- 3251 -

YN

1]

mf

gt 1996~2013 AR [E B s B35 3 98 il 7 387~
28 743 JT AR R LG ARG K A 1.7%0, B AEA A
67.9 J7 B IEHT A 12, B TN B R AR (R 1 T i
FEA BRI, N X B A ALK TR A 9T B A
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i3 0% U PI3K/Akt MAPK/ERK NF-kB 25 {5238 g i 5
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1459, R IEHISDF-1 75 B 2l 4l w33k, H SDF-1/
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B A fi ik SGCT7901 Wy F v ERL= B L it 41 B BT 58 57
i RPMI-1640 ¥5323E (& 10% JR4-13E ) 9%, HEF 5%
CO,, 37 CHEIEFREE IR, H IR L. 5 A% BALB/c-nu/nu #f
S ERER A S 18~22 ¢, g H L SE 83 L, SPF
ScAHRI SR EYLFUR RNAI-SDF-1  BAYEXT ok ds i L5 35
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Cell Signaling /A ]
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1.2.1 SDF-1-RNAi &R R KETWS4H  SDF-1-RNAi J7
%1 (5-GTGCATTGACCCGAAGCTAAATCAAGAGTTTAGCT-
TCGGGTCAAT-GCACTTTTT-3)" A4 Sk Fe g3 iy |1
H LRI ARA R A . AR T 6 FLAR, Ml & 2
80% - 45 il Lipofectamine 2000 4745 Yy . S2u0 4y =41 . 28
FA % HRZH CAH MR AT A AR 3 ) | BH P o HRAHL (O e A o S 1
il JFkr ) . SDF-1-RNAi £H (4% %% SDF-1-RNAi [fkr ).
122 B RRE THEEEE  BOHE0Y = 440 i £ 40
B, AN B VR 3& R 1% 10%mL, &2 3 HAE, RH 0.6%
PG (50 mg/kg) I s 1 G R, #8501 T 5 R TH # Al
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ZH A SRR A 359 AT i B R/ INANAEE R 285710, A e N RS AR
HREL) . 2 JE G W SA SEAR B, R B NS HDR , R BRIRAE
YU JE 5 AR 2L, BUE AR 2 0.5 em Jiigg 21 21381 T Western
Blot £l SDF-1 2K 4335 EIERE Yt . Aopr e s 2 2 UE 3
SR 1 mm? KN, BT — U AR R 61 T BRI AR,
AR LR RS, s S SR T BRI AR - SR
1.2.3 RT-PCR ##2R & T 4488 SDF-1 mRNA £ix %
Trizol 3= 3R HUMR 4120 1 RNA, 423X % & 30 i 5
cDNA, Al 25 pL RIVIRZRY 1 HAYEER . RT-PCR i 4%

. WiAE ¥ 94°C 5 min —94°C A5 ¥ 30 s —(SDF-1,55C ;
GAPDH, 58°C)iE 'k 60 s—>72°CZE# 1 min, ¥ 34 30 MR, H
VKJii L GAPDH 1E RN 2158 SDF-1 25 AN R IR TR
1.2.4 Western Blot #ill#R R T# 1&g SDF-1 EARIE Ik
LKA IR 412U A EE H 24 RIPA, vk AR 30 min, $2H
ZHZUE R [, Bradford Wi 85 R, VAR i LA 50 g,
%: SDS-PAGE H1Jk 785, %% PVDF i, 20 mL 3P = iR R
WEE 1.5h, MW, —PiE 4CHEIRIGERE, #% 1:
3000 FRBEAEEUIMA YL, ZIREIRIEE 1.5 ho Yel)s LA
T A% R 4399, L GAPDH fE A 114 SDF-1 # 14
X FRIKRE
12.5 B EREABEBIEDR 4% 1.2.2 et irdsr
REUR N AR BT, AT B T RS AR R AT BR ) 1%
R, FEALAR 5 W LASRIUE R REIBE0) Je T REARR , 15 45 A LR
Blor=4 (B 15 1) 5351378 4 N BARE R A R AT
o RIBATE WA LI RS B 8 /N, IR AR HREE L CAR B
KR RBAHIR , B 1640 £33 (& HF 8% 100 U/mL ), L
L 0.6% ,50 mg/kg) JE TG RREESC SR B, WL 258
B, B2 R IEH /NI IR ZBIT &R AN IR A
& B BE T T I 0 JC I A X BRI SRS, Y1101 2 2-3 mm,
] PN P A3 B IR T J2 0 N g T B T 5 B S B AT R 2
29 1 mm’ B AN, OB Ji st PRI 101 Ak A K R 2 2
BRRYIO o A 22 RN o RIS B WIS, 49 H VLSRR B — etk
8 RSB, s, St B R A R
R, SRR TR B H o JRR KL irhes 21 200 4 A
(a) Jikh(b) K B fo B AR AR LIRS 2L58 8, 24 K
V=0.5ab*(mm® )15 i AR FH
12.6 RRAERALUNARATR  RFERFEMHEEERY
TRl A AN B, # 1% 107/mL % B 0.1 mL 40
B, R Annexin V-FITC/PL U4 A A0 M8 7% , 432 FR U
BH-F#0E, LA 5 wL Annexin V-FITC 1 5 uL PLIE&1474), I
BRI
1.2.7 Western Blot & il #¢ R IR i #% 48 f& Akt.p-Akt NF-«xB.
p-NF-kB . E-cadherin MMP-7 RiXfER 1R 1.2.4 3R &
LIRS E X RIAE
1.3 SEitZEaih

N SPSS23.0 GEil ko34, THECFE R % 2R, AL IH] E
R 2 K s TR ORI LI AR (xt 5) TR, R
FAMST REAS ¢ K30 e LRI 2 5 225311 (ANOVA) , Z 4 h i M
LR F LSD-t kg3 L P<0.05 R 25 8 Geit 4 L,

2 R

2.1 RRBERBE T —RIER

LU A BRI AL 3 R T R R RS MR A, Sh A
WEE, 25 [ KBRS IR ARG S 5 KTl 2 e F ks /INgs
%7, RNAI-SDF-1 2R EUES 7~8 KA & f2 T BB /NaT, #RER
TR ROK T B A — A 0 ST PR AR L 2 JR e T R A 2
0.5~0.8 cm /v, 9 HBR RIS L) A5, OB % 100%., K5 B2 T
AR SR R AR AT AR K56 AU BT e T RS A
o JE A R R R LS KT, 5 RNAI-SDF-1 4 I, 25 B &
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| RBRRUBEHEFALE
Fig.1 Briefsurgical procedure of orthotopic transplantation in nude mice
i LERREEEE 2. A BREEREEE; 3. XK, mFES5T0,

Note: 1: disinfection of nude mice after anesthesia; 2: separation and presentation of gastric wall in nude mice; 3: closure of abdomen and strict suture of

incision.

2.2 RT-PCR ¥ Western Blot #&ill iz ~#2#&J8 SDF-1 RiLER

R BEALE = R BT B T RS ARRE 9206, 2 SRS b SE
BREL, RIBUY TRME, RERRMINIEHL L LT Y L5451 2,
RT-PCR ¢ Western Blot 43-j| 4 iif. SDF-1 mRNA J 25 [ %5
7K, RT-PCR %55 i 7% RNAI-SDF-1 £ Jifi 983 20 41 b SDF-1
mRNA A%} 25 B BT 48 A HRZL A BT B (P<0.01) ;
25 H M AT R 22 R Te g i 2F 3 L (P>0.05), Western Blot
45 5% 78 RNAI-SDF-1 21 Jijffg 41 21+ SDF-1 2 [ A 323k &
IR s O IR R B 1 X EZH (P<0.01) 525 1 JG B 1R
HIF G E XL (P>0.05)(F 2, £ 1), LI EGREEY
RNAI-SDF-1 #Y4 i3) , B2 R BoAee v] LAHAT IS 225550
2.3 RNAI-SDF-1 X}#R iR R AL #% /88 4 K RO 2201

X I B BREA T P AR ), 3 L e, e i R RS
MBS R 245 5 451 RNAI-SDF-1 2H 21 5 5 9 [ (A f1
S E AR T A5 0t HE 4 R B %o B 4 (F=92.363, P<0.01) ; 25 [
KPR R 2H 22 5 ot 125 3 L (P>0.05) . RNAI-SDF-1 2 #f
5RO A G R T S 1 R I M R R4 (F=92.393,

P<0.01) ;25 1 S BAVEXS B4 22 57 JC4e i R L(P>0.05) . LAL
SERRWITUIK SDF-1 kN R IK REAZ 25 1 £ B 1 8 I (2 7%
RURAE R, HAMRT Rk 44.31 %(K 3,% 2).

1 2 3
SDF-1 mRNA
GAPDH
curr [

2 B THEMALH SDF-1 mRNA 5FHFIXFER
Fig.2 Expression of SDF-1 mRNA and protein in subcutaneous
transplanted
tumor tissue of each group
1 =EXTHRAE; 2 BT ERZE ; 3:RNAI-SDF-1 4,

Note: 1: blank control group; 2: negative control group; 3: RNAi-SDF-1
group.

1 ZHETHEME S SDF-1 mRNA RE B FRIELLE
Table 1 Comparison of SDF-1 mRNA and protein expression in three groups of

subcutaneous transplanted tumors

Groups SDF-1 mRNA SDEF-1 protien
Blank control group 1.318% 0.158 1.251% 0.116
Negative control group 1.304% 0.119 1.242+ 0.113

RNAIi-SDF-1 group

F 87.417

P P=0.000

0.241+ 0.017*

0.181+ 0.016*
F=128.366

P=0.000

Note: *P<0.01, compared with blank and negative control group.
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3 ZARRBEEABEELR
Fig.3 Comparison of orthotopic gastric cancer xenografts in nude mice
E: L EAMRA; 2 AR A ;3: RNAI-SDF-1 4,
Note: 1: blank control group; 2: negative control group; 3: RNAi-SDF-1 group.

®2 ZHRRBBEMBEEERINRELER

Table 2 Comparison of volume and mass of orthotopic gastric cancer xenografts in three groups of nude mice

Groups Samples Volume[(xt s)mm’] Mass[(xt s)g] Tumor inhibitory rate(%)
Blank control group 15 2992.288+ 360.737 3.43% 0.41 -
Negative control group 15 2882.443+ 319.328 3.30% 0.37 3.79%
RNAIi-SDF-1 group 15 1652.611+ 193.469* 1.91+ 0.21* 4431 %
F 92.363 92.393
P 0.000 0.000

Note: *P<0.01, compared with blank and negative control group.

2.4 RNAI-SDF-1 XJ#R R R AL #% 488 A T R 2201 S RRZH[(14.2 1.12) %] (F=128.366, P=0.000) ; 25 [ % B 14 X% 1]
Tt AR M ARG U 45 5 7% RNAG-SDF-1 21 B 4 i 1= 2025 5 Ee 1478 L (P>0.05) (&) 4,181 5)
F[(32.40 2.39) %] 35 1= 25 (X R [(13.60 1.07) %] K BRI
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Fig.4 Comparison of apoptotic rate in three groups
1= A ERA; 2 BT ERA; 3: RNAI-SDF-1 4,
Note: 1: blank control group; 2: negative control group; 3: RNAi-SDF-1 group.
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Apoptoticrate (%)

Blank controlgroup  Negative controlgroup  RNAI-SOF-1group

5 ZAMMATERILER
Fig.5 Comparison of apoptotic rate in three groups
i *p<0.01, 5 AR AHETRALLE,

Note: *P<0.01, compared with blank and negative control group.

2.5 RNAi-SDF-1 3R RIE I B EIn b F B 1S

45 JARER 8 J8 5 B SA FEE A7 7 A A ), S TSR T |
TRLIE BT AR L g 2RI S 357 A G PR AR W 43 A W
SEERSI , 45 % RNAI-SDF-1 20 4 BUIE s ik 1 4 5k i R
[(3/15)]8H AR T25 X FEZH [(10/15)] R B P % HE2H [(9/15)]
(¥*=6.651,P=0.010;x>=5.000, P=0.025 ), RNAi-SDF-1 £ #EIT
WERE RS FR(2/15) 18] B AR T 45 A 0 HRAL[(9/15)] B B HE 41
[(8/15)](x¥*=7.033, P=0.008 ; x°=5.400, P=0.020), ItAMitiREZ %]
o R BT R R RS O, AR R BB D, Jeik A T e 12
(1 6).

2.6 RNAI-SDF-1 3t #& R & fif # & 58 Akt NF-«B.p-Akt,
p-NF-kB. E-cadherin, MMP-7 B E & i% 89 %

Western Blot £l — 21 #f 55 9 I A7 B AR 8 21 21 Akt
NF-kB .p-Akt .p-NF-kB E-cadherin MMP-7 % [ (1) % ik /K ,
45 . 3= W] RNAI-SDF-1 41 i 8 4 21 1 Akt NF-kB p-Akt,
p-NF-kB .MMP-7 25 [ 35 7K F- B A1 T°25 |1 B B PR X B 20
(P<0.01),E-cadherin & [ 35 /K- B 8 15 F 25 (1 B2 B X R
ZH(P<0.01), 25 [ M BAMENT IR 4 R A B ks R s
R (3 P>0.05) (1 7,3 3).

3 3tig

BRER A T-HLZ 50 RG MRS M R 2B 2247
PR BEARAY . PR RS T R AR R R (RS AR R M RS AT 2 H
R ST — LR a3 o0 3 B T T 4 T s i) () A S By
o BEEUY R AR AR 7 B B R HE , AR SR
{EE IR NSRSV EE, M LU IR (R B RS AAE o
B B AV RS AR TR AR AR ST AR R A 2 AR B v (HASE A
RIS S oA b g A= 245y, SRR S B B T .
ARSLH 45 HARRRN R A A S a T g ST, A R
ML R, IR T I R L R ILA I R 0 A RR
K230 , A RR 2 1 B s 0 AR AR IR i, AHIF5E
T T2 25 B0 H I e Y 3 A B A A B ] S B RAE T
0 JUARIEAEICIA I , Z2 YR BRI A BE S I A: K RE 2% HTCTA
FIMIEZHE 0 SENE AT BT A 2R AR I R W A R 2, B IR IR
TR SR 2 2 T 3D) ST B

6 BRBAREEMLT AR B

Fig.6 Distant metastasis in different parts of nude mice
LR AR MBS T ARBRE SRS E ;2 RS, Tk AiE A S REBIL; 3. B RIERER, S ks A R IE S & R
RERER LT ;4 MRRE R R RESEFS AR BT S PTI8 A MR RERE 7B Akt , 4 BT KBTS MR IR R kL o

Note: 1: abdominal lymph node metastasis, thick black arrow refers to metastatic lymph node fusion cluster; 2: liver metastasis, arrow refers to multiple

metastases; 3: mesenteric metastasis, arrow refers to mesenteric multiple miliary metastatic nodules; 4: metastasis of spleen and peritoneum, the thick

black arrow refers to the splenic metastasis and the fine black arrow refers to the peritoneal metastasis.

SDF-1, ¥k CXCL12, 5H ¥ G & H B2 {4 CXCR4
1 CXCRT iz 3k T LR gL b, 76 S0 HHER K rp
FXH 2 R G5 5 P 1 A TV T ) - 2 Pyl 400 i 5 R
AR EAE R OGS 3R, 5 g A i A (228 R 4%
I B FR A AR OG0, AT 4R SDF-1 = 328 RERA SR 5 4N i
Bk Tca81130% A 4 6 Hiii 40 M ik TARDY Ey 25095 4t fa | 5 95

ik MGC-803 W7l {278 KT #fEJr . SDF-1 id ik n LA
FECE bR AN A, 5T RS R A0 A S R A R
AL B, A HAR IR BB 5 5 B0 Hela ZHAEJHT-09, SR
T _ERBFSE 4 SR BR TSN, 6T SDF-1 X filfid 50 (i 44y S
WM o DH b A S 56 8 57 DT Bk SDF-1 % K R 8 A9 A 15 i
SGC7901 #f FRAFEAY | LI AER H TR R 8 5 A RS AR AR A T



DREYESSH#E biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.17 SEP.2019

- 3255 -

RHFE IR o SR 45 LA WATER SDF-1 3 XSk B0 % 1 il 4t
BB B AR A A S B, T 3 LU T AT EL AR L itk E 45
ek X GO ES R BA — itk , W] SDF-1 BA AL iy
fiF, e R IR e S IR A K I R I ML T

1 2 3
Al —
p-Akt T '
NEAB  —
p-NF-xB P —
E-cadherin
MMP-7
GAPDH

———
B 7 ZARBIMEHLAD Akt p-Akt NF-kB,p-NF-kB,E-cadherin,
MMP-7 EBHIFRIE
Fig.7 The protein expression of Akt, p-Akt, NF-«kB, p-NF-«B, E-cadherin,
MMP-7 in tumor tissues of nude mice in each group
E: L EAXERAE;2: B E; 3: RNAI-SDF-1 H,
Note: 1: blank control group; 2: negative control group; 3: RNAi-SDF-1

group.

PI3K/AKt {5553 i 2 2 5 4l 22 52 A 176 sl i) S 40
{55 I, AE R kbR vh R HE SR M, PIBK-Akt f55
T IO BE S I U B R AN RS AR, Z I RE S I i 9
A T-US, BFSYHRE SDF-1/CXCR4 1% PISK/Akt {545
T [ O R A AR 1) J B IR RS I 281, SDF-1 RBHS1%
SlE) A=A TNF-oe, (PRI AERS 09 (i REAS I 1 0%
PI3K/Akt i %1555 VEGF A: "™, fie i W 468 40 ML 3 5 A2 2801
SR BT T-RE Y, NF-B {553l H O 4% 4 B G A i 1=
W55 PR RO SR8 %2, 55 PISK/AKt 55 8 R A A% VI OC
Ik, Akt BA% H Bz B IKK 354, fe 4l kB B b Az
Hib, FBNF-«B AL, WIS 09, BT
SDF-1/CXCR4 il 1 NF-kB {555 i e fie 2k A HUR AR FL
S RIE B-CPAP AIIERS 12781 I 1 [ Bi% fki(epithelial mes-
enchymal transition, EMT)2", |fij NF-«B {81 Y GE4% 18 1 18
SDF-1 (14 &5 e 28 [ g AR A 1, Al s 4 A b 36 40 A 75
P T AR RRIE ARG S, ALK T PIBK/Akt A1 NF-«B
WA S 2R A 3638, 45 9 /R RNAI-SDF-1 41 B 4141
i Akt NF-«kB .p-Akt,p-NF-«kB & [ 3R A/K P BAL T2 A
KBS BR 2, 20 SDF-1 {0 %k AE A% i 33 4 ] PI3K/Akt Al
NF-kB XU i 11 117 S B Bt BB R AR £ =44 1M A I

RPN T8 B B H G RBOUN 25 i
LSS AR 2R AL R | 1 Se B AR R e v o e ok, TR
R IRAR AN T AR BRI R M2 BRE 112, E-cadherin J&
A\ T2 M (DA 34 R 1 e RS A M AR 1, LR R S 3k i
RGBT RE AN 20 M I 2 B 43 G, 9 AR HE EMT ER, DA i fff i
JRANAEZ) T IIF K Iefeg v o385 Ok, 313K A5 SR R ZE L B
BE SB35 W SDF-1 % EMT HA 1E [r fit AR FI™129, X id

%3 RABRMEHELAD Akt,p-Akt NF-kB,p-NF-kB,E-cadherin, MMP-7 & B %34k F bL 3
Table 3 Comparison of Akt, p-Akt, NF-kB, p-NF-«B, E-cadherin, MMP-7 protein expression in tumor tissues of nude mice in each group

Groups Akt p-Akt NF-«B p-NF-«B E-cadherin MMP-7
Blank control group 0.380 £ 0.031 0.194% 0.016 0.352+ 0.033 0.171% 0.014 0.480 £ 0.042 0.686 £ 0.092
Negative control group ~ 0.377 £ 0.033 0.185+ 0.017 0.356x 0.034 0.164+ 0.017 0.475 £ 0.041 0.699 £ 0.082

RNAIi-SDF-1 group 0.223 + 0.015* 0.121% 0.009*

F 52.380 38.360

P 0.000 0.000

0.215% 0.016*

37.735

0.000

0.102+ 0.008* 0.657 + 0.038* 0.454 + 0.033*

39.771 32.623 17.346

0.000 0.000 0.000

Note:*P<0.01, compared with blank and negative control group.
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