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Effect of Pseudomonas Aeruginosa Mannose-sensitive Hemagglutinin on Proliferation of Gastric Cancer
NCI-N87 Cells and Its Mechanism

HONG Yidongl’z, HU Nan’, BIAN Baoxiangz, SONG Ziyanz, wu Fengleil’z*(l.School of Medicine, Jiangsu
University, Zhenjiang 212013, China; 2.First People's Hospital of Lianyungang, Lianyungang 221000, China)

ABSTRACT: OBJECTIVE To investigate the effect of Pseudomonas aeruginosa mannose-sensitive hemagglutinin
(PA-MSHA) on the proliferation of gastric cancer NCI-N87 cells and its mechanism. METHODS MTT assay was used to
detect the effect of PA-MSHA on the proliferation of gastric cancer cells NCI-N87. The apoptosis rate was tested by flow
cytometry. The ability of cell migration and invasion was detected by wound healing assay and invasion assay. Western Blot was
carried out to examine the protein expression of PTEN and p-AKT. MTT assay was used to further examine the effect of
PA-MSHA on cell proliferation after PTEN siRNA transfection. RESULTS PA-MSHA inhibited the proliferation of gastric
cancer cells NCI-N87 in a dose- and time-dependent manner. Compared with control group, after treatment with PA-MSHA, the
apoptosis rate of NCI-N87 cells was significantly increased(P<0.05), and the migration and invasion ability of NCI-N87 cells
was significantly decreased(P<0.05). Compared with control group, PA-MSHA significantly increased the expression of PTEN
protein and decreased the level of p-AKT protein(P<0.05). Knock down of PTEN by siRNA transfection weakened the ability of
PA-MSHA on inhibiting the proliferation of NCI-N87 cells compared with control group(P<0.05). CONCLUSION PA-MSHA
can inhibit proliferation, promote apoptosis and inhibit invasion and metastasis of gastric cancer cell line NCI-N87, and its
mechanism may be related to PTEN/AKT signaling pathway.

KEYWORDS: Pseudomonas aeruginosa mannose-sensitive hemagglutinin(PA-MSHA); gastric cancer; proliferation; apoptosis;
signaling pathway
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AT, H IR ITI AL TR
H A& G697 F B AU A, B EARST A
.5 FAEFHE<20%. B 2011 4 TOGA 255,
WRFETT AL vEE A TR0 HER2 BRI 0 A BE,
(H AR AR & 2.7 S AP, Beah, KR
W B3 e e Th e AR T, M LA 52 2 USRS T -
LB OR DL, g BRI
(Pseudomonas aeruginosa mannose-sensitive
hemagglutinin, PA-MSHA)E & 417 ] it J&7 40 A 3
. P R A R, LRI R R
TR Il AT e RIFRUR, JEA
R RS R,  R 20 1 S0 e R AR 2,
Fopu e 4n 3 SE I HLI o B 5 PTEN/AKT {55
AT o, A5 SCHRIRGE, PA-MSHA Xt JE 4 i
G IR, (B 3L B A HL o ), A szig
PRiT PA-MSHA X i 40 A= K o3l 76 ) B S
Bll, LR EERT TR, SR
(TR NI TSR AL AR A o
1 #MRASEE
1.1 #k

NCI-N87 4 e (Fg 5 W o &5 AV R A R A
F])s R SRR M B R S R (R 4G R, bt
TR RGN HIR AR, #it'5: 20160805; #i
#:48% 1.0 mL, S & 1.8x10° -mL™").RPMI 1640
B 773, SDS-PAGE A& (L5 : 20170926).
Bradford & F# BN €Wl E 5 20180307).
MTT &3S : 20170327) 40 A8 T 52 iR
FEES: 20181026)¥ 0 H # R PIIEAEY A A .
i 4 i (Clark A F]); 22% /% (Corning A H]).
PTEN. AKT.p-AKT .y BEHAE H CST A = (3t
S0 6, 27, 23). GAPDH % v [k $i 1k
(Proteintech A ], fit%5: 00047696). PTEN siRNA
A R A R A K
1.2 ik
1.2.1 4UfEH:7% B NCI-NS7 4Uftkss 7= T&
10%I6 25 135 1) RPMI 1640 1577704, B 1 37 C.
5% CO, IEFRA LA TR, & 1~2 d . H
0.25% MR E ABEHILE 1L 113 4%, B HA K
W20 B AT S50
1.2.2 MTT ke ign g a2 BOGE A K JH4H
i P P T Y A ) R PR B B, BL 1x10°-mL T %
T 96 Ui, &L 100 uL, TREEFE. RKHA
H G EE 5 R 7 B3, I £ 1% FBS 1 RPMI

<2754 .-
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1640 15777 F1 PA-MSHA V8 &3 100 uLo #xf 8
HARMAFEFIRM LI, K& 6 MTirdl. X
HANNZG . 256 2 PA-MSHA W 43 51 9 0.25% 10°,
0.5x10°, 1x10°, 2x10°, 4x10°, 8x10°mL™'. &
T M 5% 24, 48, 72 h, BEFRJEHEAL
IO MTT 50 pL, 4h J55 Bif. BFLIIA 150 uL
A (DMSO), 10 min J5 T B AR B
560 nm Ak 6 FE (OD)HE - 34 58 R =(SL 5 41~ oD
B /5 B ZH P35 OD 1E)*100%

1.2.3 IR M T NCI-N87 4ilfi
1E37 C. 5% CO, ¥r sk, W% Bmai
WiEEAE K. BOGEAE K IR T 6 fLiR. 5K
I 40 N PA-MSHA &% 73 54 0.25%10°, 0.5x10°,
1x10°-mL™". % H&4H i1 RPMI1640 55554, 37 C.
5% CO, JE IR M 1% 24 ho THALJE B OUE 1x10°
N, A PBS Z2rRPES: 2 IX, M binding
buffer B4, I Annexin V-FITC il PI %
5uL, FELJE#EYE 25 °C 15 min Jo #E4T 7 240 f A
ioa I8

1.2.4 AR T EE K NCI-Ng7
AR R T 24 FLIG FIL 1x10° 4, A1l
500 pL, ¥WEIL, SR FAFMMAA EE
70%~80%, PBS ¥E¥c 1k, H 10 pL Bii# "k
FETILUER—4HLZ, PBS YLRIEFRI40MH,
WLk, R PA-MSHA IKEH 0.25%10°,
0.5x10°, 1x10°mL™'. 0, 48 h £ 10x{3| & S14%ss
NS IR R . )R I A 43 ) DA% 4 40 A k)
TR IIIHE B8 FE TN 1, 58 I 1] 5 R R A
W, gt WIS ER 3 W, W
HAFME .

1.2.5 402 BRE6 40P A G i 5 97 3 1
24 h 5, JHAIFIEEGNI, 1% BSA HE, HT
Transwell /N5, 4L 1x10° 4>, 441 150 uL.500 pL
RPMI 1640 TR FEIMANTRENZE, LE
PA-MSHA ¥ % 4 0.25x10%, 0.5x10°, 1x10°-mL"",
24 h FRMSRREESL LENENNAER 2
ML, NERRM LGS R 15 min, KT, 48
M. A NERLN 3 5K .

1.2.6  Western blotting X % A H & 40 g
NCI-N87 WALHH$URLE 6 FLiRFafLiER 5x10°
AN, WHBEREFE 24 ho BN E 0.25%10°,
0.5x10°, 1x10°>mL™' PA-MSHA ] RPMI 1640 5
ARFFRIEEREIE 48 h )5, B PRGN S PR A
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®A, A BCAZENEHHARAKE, BL8E
H EFEEHN 50 ng, EFEEHEAT 1+ b R R 4A-
5 VA 046 Ik Jic Bt Jig LK (SDS-PAGE), LRl 4 iR ik
FEN 5%, DEIRIKREN 10%. HIKJE 300
mA, 60 min), 5% BSA ¥4 2 h. ZAlHW T~ —$t
PTEN(1 : 1000). AKT(1 : 1000).p-AKT(1 : 2 000)
4 Cik#, TBST ¥EfE 10 minx3 K. FARRE LG A
1:5000 FUXTR —HLEIRFE 1 h, TBST ¥EEE
10 minx3 K. HHAL S R OGECL) R &7 2t
IEL S
1.2.7 siRNA B9y U HAE K0 240 i v A0 12
FiF 24 FLIR, FRFL 1x10° DM, SRz, £
MRS FEAN 30%~50% 1 JHEATRE Y . 5 Yeni 4l
T iE R 7728598 2 he ¥ E PTEN siRNA ZH (4]
Jf 5% YLl ] PTEN [1) siRNA). X} 18 2H (40 B 5% S4B
PEXTIE SiRNA), LA AR EE 40 i/ s Xt R
4. PTEN siRNA IE X 5% 5°-GUAUGACAACAGCC
UCAAGTT-3> , Jx X # 5-CUUGAGGCUG
UUGUCAU ACTT-3’; PTEN A%} siRNA 1E X
B 5°-UUCU CCGAACGUGUCACGUTT-3", Jx 34
5"-ACG UGACACGUUCGGAGAATT-3’, 7£ 50 uL
Opti-MEM T IMLiE R 7= EH I 20 pmol siRNA
FRAT. F 50 uL Opti-MEM ¢ LI/ 1% 77 3k i B
1 uL Lipofectamine 2000 {71, #32IR5], ZilKL
B 5 min. K5 55 B4 ) siRNA Al Lipofectamine 2000
BRESY, ZERBTE 20 mn, LLFEIE K
siRNA/Lipofectamine & & %) . ¥ 100 uL
siRNA/Lipofectamine & &40 2| & A 41 fg Fl ks 77
FEREEFEARC, SRIEVR PR SR s 7K. 6 h )G
B R, AkLRE IR 48 h JEiET MTT 46 Al
Western blotting %
1.3 Gl Eabs

KHEFAE T SPSS 19.0 Gttt b ¥ Sz 06 %
P, LI SRR 2 A ¢ ki, LA P<0.05 A
ERA R HE L
2 HR
2.1 PA-MSHA X4 g 4 58 1 5 1

AN[E M FE ) PA-MSHA(0.25%10%, 0.5%10°,
1x10%, 2x10°, 4x10°, 8x10°-mL ™ ")fEH T NCI-N87
21 JL A ) N DA, NICT-N87 4 i 186 5 % B S AR,
SRR AR H M, PA-MSHA ¥R Sk, 20
W TE 2B (P<0.05); fE45 TAHIRIKE PA-MSHA
YERIAS[RI S [R] ), BE 2 R A B TR) (R S K, 240 i 3

R E IR 255 2019 4E 11 H 48 36 555 22 )

B OB W B, R AR O (P<0.05) o 5 A
PA-MSHA X NCI-N87 4 g 4 il 4 FH 2 1 7] -55)
EIRIOCR, SR IE 1. PAAMSHA {EH 24, 48,
72 h W1 ICs 73 BN 1.024x10°, 0.684x10° FI
0.429x10°-mL"".

F£1 ZFFERE PA-MSHA £ 1 [ B 5] J& NCI-N87 4
O E (X s, n=4)

Tab. 1 Proliferation rate of NCI-N87 cells treated with
PA-MSHA with different concentrations and time(Xx xs,
n=4)

WRE/ 1 i 3 5 2R/ %
x10°-mL™! 24h 48h 72 h

0 100.00+7.87 100.00+4.03 100.00+2.57

0.25 76.56+5.70" 71.79+5.69" 61.71+6.68"

0.5 55.34+3.17" 51.59+2.50" 46.36+6.47"%

1 44.63+2.50" 40.27+2.11Y 30.00+1.51M99

2 38.40+2.33"2 31.02+2.28"7  23.85+4.15M999

4 30.27+1.91M2 23.87£1.939?  13.50+2.209P9

8 31.00+2.82"2 19.60+1.6299Y  5.57+0.92M99%

7F: 5 PA-MSHA W% 9 0-mL™" {5 B4 Lk 42, VP<0.05; 5 1x10°-mL™
PA-MSHA #LL#, 2P<0.05; 5 24 h ZHH#E, YP<0.05; 5 48 h 41k
i, YP<0.05,

Note: Compared with PA-MSHA 0-mL™" group, "P<0.05; compared with
1x10°-mL™" PA-MSHA group, 2P<0.05; compared with 24 h group,
9P<0.05; compared with 48 h group, ¥P<0.05.

2.2 PA-MSHA 5 41 o 98 T [ 5 i)

Xf R CZH 4 R T AR N (5.83+0.22)% ,  1E DA
0.25x10°mL™" PA-MSHA {EH] 24 h J5, NCI-N87
T IS, FT-%RN09.83£0.12)%, ZRH 5
P25 L(P<0.05). AL, JHT-FBE#E PA-MSHA
(VR EERG 3G, &5 58 W 1.

2.3 PA-MSHA X4 Jf i # A= 2% 14 1Y) 52 1)

YRR 45 B R, NCI-N87 40 %R 5
48 h, SIEEGZH I RI IR Sk A G T T B A8 TR R
H, HkEES, WREGWBE, ZRrF51%
B OU(P<0.05), SRNE 2, 2K L RKM,
0.25x10%,0.5x10%, 1x10°-mL™" PA-MSHA fEH] 24 h
Ja . W /NER M E AN 94.33+1.20 .
85.00+0.58 . 72.67+1.45, 5 X4 (104.70+0.88)
FHEC D, 22 A SR L(P<0.05), 45 5%
K 3.

2.4 PA-MSHA Liff PTEN %%, 0] AKT f#)H%
AL

SR REAAEL, SRR 0.25%10°, 0.5x10°,
1x10°-mL™' PA-MSHA {EH] 24 h &, PTEN &£
AT, B AKT KPR B S, AKT (B
1 (p-AKT)KFFEAC. 2 7 A Gt 5 L (P<0.05).
iR 4.
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2.5 F{% PTEN J5 PA-MSHA X 2 Jif 13 B 1 52 1
I siRNA ¥ 44 iifk 7 PTEN Ri&, 2550
Kl 5. 4 1x10°mL™" PA-MSHA {EHJ5, 24 h M
48 h PTEN siRNA ZH [ 38 5 2 45 0t HEV2H 02 25 7 v
E R G E L (P<0.05), ZRIE 6.
3 tig

T B F = VR TR () — Fla T T B
O —H ZE S, SRM0TE IR B o FE s
4 It 5 T A R O AR B e B A S R R,
—EFEE FIRE T HIGRMN A . PA-MSHA £ PLFK
] A 0 25 5% 2 A O 204 S ST T ) A o -

o oy
4 3 < ~33
a a
] ]
oo r:»%"

TR R A T
TR 0.25x10° -mL™"

10 10
FITCA

1x10° -mL™!

10° 10
FITCA

0.5<10% -mL™"

B 1 PA-MSHA xt NCI-N87 41 Jfg ] T 19 % " (n=3)
xR e, VP<0.05,

THTA/%

F& PR UR LB BAR NV EUR, SEY TREHER
£ Y IR E R K R — R A
Foagavely, ARRMAL, 1746 s MR S vk
RS, TG, PR, Sl E 5
24 b MR A R o FH TR IR I AR BRI
B 7 TR S Th RS, PA-MSHA 6 7] B85 ik
AR AR . AR, e e S,
PA-MSHA B 1L #2755 PTEN & (43R5 /K, |
AKT {55110, P REE SE S, M
il Hela 403658, (2REF T,

D

papicEiEN 0.25 0.5 1

PA-MSHAKJ¥/x10° -mL""!

Fig. 1 Effect of PA-MSHA on the apoptosis of NCI-N87 cells (n=3)

Compared with control group, Yp<0.05.

RAJRAR T 5
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Fig. 2 Effect of PA-MSHA on the migration ability of NCI-N87 cells(n=3)
Compared with control group, "P<0.05.
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Fig. 3 Effect of PA-MSHA on the invasion ability of
NCI-N87 cells (n=3)

Compared with control group, VP<0.05.

PA-MSHA/x10° -mL-! ] b PA-MSHAK [ />10° -mL™!
iR
XHHEAH 0.250.5 1 1.6 = éz‘g"ﬁ
PTEN gz 1 b -(1)
) 1.2
AKT ﬁ 1
PMo_s:
p-AKT ¥
2204
GAPDH 1

PTEN AKT p-AKT
4 PA-MSHA x{# X & B F 35 K F 8 3 % (n=3)
xR LEE, VP<0.05.
Fig. 4 Effect of PA-MSHA on the expression of relative
protein (n=3)
Compared with control group, Yp<0.05.
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5 Western blotting # Il NCI-N87 41 5 4 4 /& PTEN &
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Sxtfedlitss, "P<0.05.

Fig. 5 Expression of PTEN in NCI-N87 cells after

transfection by Western blotting(n=3)
Compared with control group, "P<0.05.
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PTEN A #ik, FEIK AKT EABRLAKT . X
—E R IR PA-MSHA @50 PTEN/AKT
55 INH] NCI-NS7 g2 K. PTEN fEN—
ot 6 L P O R, o L I R A o 1 7 5K
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[ /71PA-MSHA M ARIODIE/IE ¥ A OD
80- [ sRNA%:4:+PA-MSHAAfIODH/SIRNA #3445 (A ODIE
[ siRNA PTEN#: J:+PA-MSHA I 4HOD{E/siIRNA PTEN#: AN OD(E
704 1)
)

- N (983 & W
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L L 1 1 L
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Bl 6 #ifik PTEN # ik 24 h #1 48 h /& PA-MSHA ¥ 41 i1 3%
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Fig. 6 Effect of PA-MSHA on the proliferation of NCI-N87

cells after knocking down PTEN at 24 h and 48 h (n=3)
Compared with OD value of cells treated with PA-MSHA/OD value of
normal cells, Yp<0.05.

Xt PIBK/AKT 15 5 # Sl g =4 ntk R EH, &
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X NCI-N87 (P4 BG5HE 1 FH PR AKX 2o gf Sk —
7R PTEN 2257 PA-MSHA X NCI-N87
R IE K .. AR RS Yin 75
PA-MSHA Il 5 2 Hela 40 A4 5E 1 1F FH AL
SORTEE Y [P

AL, ARFFTIRIE, PA-MSHA W] T PR 3
J5 4 J8 B 1 T MIMIP-2 1) 3 328 B A1 o e 400 P ) 6 7%
fE UL ABE R M RE AR R K R REE S T
PA-MSHA 1] [&fk NCI-N87 40 1% # Az 28 ft
1o Mo A0 B RN AL R G R, AT REA 5 25
PIED AL, FBARNLHIA Rrdt— P AR s

Zx bR, AR FLUESE T PA-MSHA A 1] B
AN MG AE, (R HE T, R R @
PTEN/AKT {55 @ %= A/EH, 78N B ME
JPIRAE T — ARk . EF R MR R 2 AL,
RIS F AN A, J5 ¥ 3t — 20 i@ ik gy 5258
B6AIE .
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