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Abstract

AIM: To investigate the regulatory effect of mer-
lin-1 on cell proliferation, adhesion/metastasis
and cytoskeleton remodeling in gastric cancer
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cells under hypoxia from Qinghai Han-, Hui-
and Tibetan-ethnic patients, and to study if the
function of merlin-1 in different ethnic groups is
related to ethnic specificity under normoxic or
hypoxic conditions.

METHODS: MTT assay was used to analyze
the influence of merlin-1 on the cell prolifera-
tion, adhesion/metastasis and motility, and
immunofluorescence staining was performed
to detect cytoskeleton remodeling, morphologi-
cal changes, and the distribution of microvilli
on the surface of gastric cancer cells from Han-,
Hui- and Tibetan-ethnic patients. In addition,
we explored whether the function of merlin-1
in different ethnic groups is correlated with
ethnic specificity under normoxic or hypoxic
conditions.

RESULTS: The proliferation of gastric cancer
cells from Han-, Hui- and Tibetan-ethnic groups
was inhibited by merlin-1 under both normoxic
and conditions (Pymoxic = 0.00, 0.00, 0.00; Pyypoxic =
0.00, 0.00, 0.00), and the influence of merlin-1 on
cancer cell proliferation was not related to eth-
nic specificity (Promoxic > 0.05; Prypoxic > 0.05). The
results of adhesion/metastasis analysis showed
that merlin-1 inhibited the adhesion/metastasis
ability of gastric cancer cells from Han-, Hui-
and Tibetan-ethnic groups under both normoxic
and hypoxic conditions (Ppemexe = 0.00, 0.00, 0.00;
Prypoxic = 0.00, 0.00, 0.00), and the inhibitory effect
of merlin-1 in three ethnic groups showed no
significant differences [P, mone = 0.51 (3 h), 0.07
(48 h); Ppypoxic = 0.47 (3 h), 0.17 (48 h)]. By detec-
tion of cytoskeleton remodeling, morphological
change and microvilli distribution, it was found
that merlin-1 enhanced cytoskeleton remodeling
under hypoxic conditions compared with nor-
moxic conditions.

CONCLUSION: Merlin-1 can inhibit the pro-
liferation and adhesion/metastasis of gastric
cancer cells under both hypoxic and normoxic
conditions, which is independent on the ethnic-
ity of patients from whom gastric cancer cells
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HR: ¥ ARIKALM T, merlin-1% & 3 3HiX
Py = 0.00, Ps= 0.00). E#%(Pys = 0.00,
Pys = 0.00)F2 58 4% (Py5. = 0.00, Py = 0.00) §
S | ARL3G 783 A B B 69 ) AE A, 12merlin-1
st R B Rk B R 4 A3 gE 6 dp R AR R LR
A (P 1 >0.05, Py >0.05). FEHE AR /1 46
MR BT, BFBFARELH Fmerlin-1%
B 2Py = 0.00, Py = 0.00). &% (P
5= 0.00, Py = 0.00)F 5Py = 0.00, Py
= 0.00) § & 2 RL A6 W A8 1 3 R bl 4E R, B
Fp ) AE A1 TR R RS [Py = 0.51(3 h).
0.07(48 h), Pys = 0.47(3 h). 0.17(48 h)]. fex¢
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HALWE = REYA A, 618 DM %
B /A 7], Olympus IX 714055 % 6 B AW EH H
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OHLA A, iMark 2K B AR U8 H 35 E Bio-rad
AHE], BE T/EGMW A EThermon /], =<K%
FAME L REA T VYR SR 8 55
GibcoA w4 SR 4T 4 7)) F 55 =
CHI Scientific/A #].
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1.2.1 B &R mpaizss: B S ARG Hard
2L, AU TR BT 2 OBPRAS, BE R N
A200 U/mLVU R R SR BEAE37 CHF & 4/u2 h, H
G P IREAT B OSSR A IR TTUE, S BIER, N
AR R PRMI 1640(5 10% 64 MiE . 5%
HEPES. 5% % &/ % 2 WP TR 7%, 24 h
J&i, BRI N R 2 S BT S R B R
ARBEER TR, AREER IR R N, F =R FR M AES0
mL/L CO,. 10 mL/L O,f1950 mL/L N,% {4 ik
T3 7. Bim R AR — R E A KS-TREA
RESRTT 2 05 20 FH 1S58

1.2.2 MTTH 2 ie 3 78 KBk 204K B 9
JEAR 4 B AR 8 B ek IR R, A1 X 10°/mL3Y
SJHEF T 96 LT IR, A W3INEIL. 24 h
B3% )5, FHLipofectamine 200044100 ng/mL
pcDNA3.1"-merlin-1 5 20 ORI 55 Y BIAH AN . 3
BB SHURE IR, 530 35 I AH B I [R] B 848
BRI N FR6. 120 24, 48F172 him, ¥
5 g/L MTT#20 uLIMA, 37 CH55%4 h, Z J5 0
A150 uL DMSO, &%) 10 min, 7EEFR K
K492 nmAbAEI, SEHE R 3K, LA3AHE L G
¥ HpeDNA3. U R A A xt BREH. I 45
I BT R BRSNS T U K DU
I M BG B R RE R, [ A = 2 R B AA
7

1.2.3 %m0 Mo A2 A5 52 B o ik Jec B 366 Jo 0. 4L 1)
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SIS0 pLoAR & I MEPRMI 164085 77,
JFAE37 CHEE 30 min, 2R S5 RIS R IEA A
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TR, ¥ 3212 hiG A HLipofectamine
2000%% JLAH B ¥ # 41 BT kipc DN A3.1 -merlin-1
DA IR E AR pc DN A3, IFK 4 iifE37 CH
A ARG o AR FR3F048 h, FIFIMTT
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payic| 6h 12h 24 h 48 h 72h
ISR 61+1.60 72+2.00 90+1.20 116 +1.20 129 +1.90
FeRA 63+ 1.00 71+1.00 75+ 1.40 84+1.20 82 +2.00
HE 2.37 1.00 18.19 4216 38.10
PE 0.05 0.35 0.00 0.00 0.00
4R 6h 12h 24 h 48 h 72 h
MHRE 59 +4.00 71+£1.10 88+ 1.00 119 +£2.00 127 +3.00
oy L8| 61+2.60 70+ 1.30 75+ 1.20 86+ 1.60 82+2.00
HE 0.94 1.31 18.61 28.81 27.91
PE 0.38 0.23 0.00 0.00 0.00
A o MC =0.17(48 h)](3%9, 10).
1mf:jﬁ 2.3 Merlin*} B f R A 20 I B R 09 Hoh Gtk
. = merlin-1(MC) Jobr G LIS R B IR, AN Tmerlin- 155 440
S | —* merlin-1(TC) Py et g 3 .
1200 W% H A Qe gl R, A% Gemerlin- 1 240 AR AR
E & AR TR A o A R R R Y 2 Al R O AR R
% 100 - 1. dHE-E SR N AL HoWT R, Ui IR B
= A G2 dEmerlin- D04 i B 2R RGOk B 1 3R
80 - 1L (3).
60 | /g 3 171E
0 12 24 36 43 60 7 50 # PR 20 124 R B, H98 6 1 5 o 7
B . MC fh T S AR B K R BB AR, TS S 2 L A
180 - o~ TC P R AR AT HE e, IXE 19 BE R4 e R B
= 160 - M :ferlin-l(Mc) %, MR S8 kb F “YUREEEE” RS, A
= ~+ merlin-1(TC) PRAE P96 1 252 308 B K 30 AT I8 189 A DU ORAIE (it
& 140 - = merlin-i(HC) B, AT\ TR0 50 B RS . AT I
2l 7., merlin-1 8 FIE T UK F T XTI R
2 O B A6 0 O 2 Rt 25 1
100 r SANEE 71 (P<0.05), THLEIAEE Fmerlin-1%
80 - DU G al T B T A B B . R PR R 1
i ae ) 5 8 AR N AL, WA R
600’1‘2 L (P>0.05). Blmerlinf (1K £ 54, Bk sk s
t/h ¥ FEUT R E R G O MR 1) R A,
ZEUHTR L R TR B SR ) R AR (RN U 22 i
1 merlin-1EBEX S MIISEAEN. A: 5 B: 1k

. MC: &SI TC: Bk BRI HC: DR H#
“Hiifd; Con.: 28 FTRIAT AL

AR, BAFR RG22 F TG0 E B L [Py =
0.51(3 h), Py = 0.07(48 h), Py, = 0.47(3 h), Py
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+® 3 EEEFEM Tmerlin-1EBBE XIS R MIBIZIENVEZE (mean + SD, /7 = 5) u f“ LR 23
Wb R & bk 3G gh T
VAl it SR AR F R
454A 6h 12h 24 h 48 h 72 h HATA R, {2
ey Ay HBERE
WIRA 59 +2.00 73+1.10 89+ 1.50 117 +£2.10 128 +2.00 BB EE R,
FEueg 61+2.30 72 +1.00 76+1.70 85 +2.00 83+£2.00 A AeE B A
HE 1.47 1.50 12.82 24.67 35.58 ggﬁg%ﬁﬁ
4 Rtk
PE 0.18 0.17 0.00 0.00 0.00 B Al
R E BT,
merlin <42 LA #7
R 4 FERFFH Tmerin-BEMNE, ORREESEHIDEENFIFIELLR mean D, = 5) PR
Foiz A iE S, Hik
4 6h 12h 24h 48h 72h RNFR I A
o4 BRI
Han(-) 61+1.6 72+2 90+1.2 116+1.2 129419 s kA, A
Hui(-) 59+ 4 71+1.1 88+ 1 119+2 127 +3 %#ﬁ&%%ﬁ%‘
Tibetan(-) 59+2.00 73+1.1 89+15 117421 12842 BT R R4
EIIRIE.
ZE] 0.87 2.34 3.20 3.55 0.90
PE 0.44 0.14 0.08 0.06 0.43
Han(+) 63+ 1 71 +1 75+1.4 84+1.2 82+2
Hui(+) 61+26 70+1.3 75+1.2 86+ 1.6 82+2
Tibetan(+) 61+2.3 72 +1 76+1.7 86+2 83+2
FE 1.53 4.07 0.80 1.88 0.42
PE 0.26 0.05 0.47 0.20 0.67

—: 7omerlin— 132N, +: merlin— 1565448,

x5 EEREFL Tmerlin-1EBXESEMIRILIERIEZE (mean £ SD, 7 = 5)

pax:l 6h 12 h 24 h 48 h 72 h
WRAE 63+1.60 77 +2.00 95+2.10 141 +3.00 170 +2.00
eS| 62 +1.00 75+1.00 96 +1.30 114£2.10 108 +2.00
HE 1.19 2.00 0.91 16.48 56.13
PE 0.27 0.08 0.39 0.00 0.00

& 6 FHEEREF Tmerlin-1EREXNOIKEEMBIRIEIERIZI (mean £ SD, 7 = 5)

pax izl 6h 12h 24 h 48 h 72 h
WRAE 61+4.00 75+ 1.00 93+1.80 141 +3.00 172 +4.00
ePH 62 +2.60 76+1.00 95+1.20 113 £2.00 109 + 3.00
Ha 0.47 1.58 2.07 17.36 28.17
PlE 0.65 0.15 0.07 0.00 0.00

xR 7 EEEFEML Tmerlin-1EBE X% S R BIRIZIEAVSZ0E (mean £ SD, 7 = 5)
x| 6h 12h 24 h 48 h 72 h
IRAE 63+2.00 76+ 1.60 95+2.00 142 +1.30 168 +3.20
o) 62 +2.30 76+1.20 96+2.10 115+ 1.50 107 +2.30
A=) 0.73 0.00 0.77 30.42 34.61
PlE 0.48 1.00 0.46 0.00 0.00
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par:| 6h 12h 24 h 48 h 72 h
Han(-) 63+1.6 77 +£2 95+2.1 141+3 170+2
Hui(-) 61+4 75+ 1 93+1.8 141+3 172+ 4
Tibetan(-) 63+2 76+1.6 95+2 142+1.3 168+3.2
FBE 0.89 1.98 1.72 0.25 1.98
PlE 0.44 0.18 0.22 0.78 0.18
Han(+) 62+ 1 75+ 1 96+13 11421 108 +2
Hui(+) 62+2.6 76+ 1 95+1.2 113+2 109+3
Tibetan(+) 62+23 76+1.2 96+2.1 1156+ 15 107+2.3
FE 0.00 1.45 0.66 1.41 0.82
PE 1.00 0.27 0.53 0.28 0.46
—: Jomerlin—13RANIREAE; +: merlin—15544H.
A 140 - 1EH G 7 R AR A, X R R e
o | " B Th A AR 2 S BRAEG SAFR B B, R B
. H AN 22 5 e FC 0 R R B T T e, TRDIS i 2 R
100 iz L - $E7R, merlinfk HLE [ FBURFIDUER B 4
% 80 - S 1) 1 RAL 2% T B g R R B 5 B R 1
;:ié o0 | TR Z —. P BEAED I i 4 B R N F2
& SR RAR T RIL, HAR T2, 4. 6354
40 1 R, TR B DU % B i 41 23
20 | R I R AR A e (R R NF2 3L R AM 2 72 A1 7,
VR UL IHAEAN R IR ZH 2R, merlindg A
0 = 28 - a8 h NE2ONRTRBRHLFEAR, kiEAH &
P FEYUR AR R, (HIX T ERLRAG RSN T
B 140 _—— TG AL AT BO I
120 - T SR E I TS S A M N I R AR K
I - H [A]¥(vascular endothelial growth factor, VEGF)
B 100 +— < mlE FII 5 5 5 K 7-1(hypoxia inducible factor-1,
< 80 - HIF-1)5: K08 LA & A & &, X0]
g 60 4 RE L5 i e % M 3 T RO AR AR O B B
& VIR, ABEF R R LE T, merlindlii 5
40 1 PR 26 1 5 40 L 4 5 8 A 6 4 900
20 A YA B R e AR U3 . AR R R A 2 e e
0 AR RI, 5 FAML, I F Fmer-
3 48 3 48 h  lin-DYHIE AN, MM ERRIERA
EE o — B A, ELAX PR R TR e AR B R [RLR L GER

2 merlin-1EB X BREMRHHRREENEVEM. A:
5, B: {IREE. M: [E1HE; T: 8%, H: DU,

tosis type 2, NF2)&k 4 RAF H 1R 5(P<0.05), H
SRR WA R B A R,
X RmerlinffE 2 F & A, 7544 40
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B 3 SECANMERFMY Tmerin EEISRRMATRERMIREIRELA( x 400). A: [B1E H oz S IR, B: #
TR A IR C: DUR B as EON IR D: [0l Bl R (R 5); B: WUR B il Sl (R 5); F: 1L
IRB Al ALA (R 5); G: AR B it A (RS); H: BUR Bl Al (R5); 1 DUR Bl A (5.

. )i 5723 X FIPE
3h 48 h 3h 48h 3h 48 h 3h 48 h

WRAE 92+2 92+2 93+2 94+2 92+1 93+1.6 0.56/0.59  1.42/0.28
AR 931 58+ 1 94+13 57+1 93+2.1 59+1.6 0.70/0.51  3.29/0.07
FIE 1.00 34.00 0.94 37.00 0.96 33.60

PiE 0.35 0.00 0.38 0.00 0.36 0.00

- )i E57143 X FIPE

3h 48 h 3h 48 h 3h 48 h 3h 48 h

WiRH 98+ 1 106 + 1 97+0.6 105+ 1 96+ 2 105 1 2.80/0.10 1.66/0.23
| 99+2 60+1.8  98+1.1 62+16  98+1 62+2  0.80/0.47  2.04/0.17
FE 1.00 49.95 1.78 50.96 2.00 43.00

PlE 0.35 0.00 0.1 0.00 0.08 0.00
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