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SEMAG6D % A B A1 MG63 40 A= )24 7 M Be s e

HEW, gL, TWE, THEE, ZXKE, TFH, XXL"
CIZREE R R MR BB, 125 261000)

HE: [BR] K75 FK 6D (semaphorin 6D, SEMA6D) X8 PR AMMIGAE . =205 BICHLE . [J5i% ] K MG63 4
WiLAy R as X IR (Cul 4H) . FIPERTHRZL (si-NC 2H) FfeYeditn) SEMAG6D ) si-RNA 2 (si-SEMAG6D 4H), 45 THHL ARSI
e, R CCK-8. UMK . Transwell (2785L50 KT MG63 AUMIEsE . 45 KA ZRRE S 2SIk . Western blot A6 ViF#H &
FoElEEAREEN. [(ER] 5 24h, =4 CCK-8 HERLGZITFE XL (P>0.05), f£48 h F172h, Cul. si-NC 4
CCK-8 {H % 55 T si—SEMAGD 41 [(0.720.1) vs (0.7£0.1) s (0.4£0.1), P<0.001; (1.7+0.1) vs (1.620.1) vs (1.020.1), P<0.001]. Transwell
RS R, Cul, si-NC 440228500 2 5 T si-SEMAG6D 40 [(435.0£28.2) vs (400.7+41.4) vs (291.3£31.1), P=0.022]. ¥lIE
24h, 48 h, Cul, si-NC HEPYRA AR L E 5T si-SEMA6D 41 [(48.8+3.3)% vs (40.6+3.4)% vs (16.6+2.4)%, P<0.001; (74.7+1.1)%
vs (67.6+3.0)% vs (49.5+2.3)%, P<0.001]. Western blot #7321, AHAL T si-SEMA6D 2H, Curl 4. si-NC 4 p-PI3K. p-AKT. p-
p38. MMP2 45 ik /K BRI (P<0.05), T =40 P13K. AKT. p38. Bel-2 } Bax HYZFiAKFEERTLHHE L
(P>0.05). [#5iE] UUBK SEMAG6D Ji5 & I MG63 4t Al d o 40 i PI3K/AKT K p38-MAPK {55, #0l i ussss . 28 K
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Effect of SEMAG6D on biological behavior of human osteosarcoma MGG63 cells // DU Zhan—hong, YANG Wei—jing, WANG Yu—
chan, FU Ya—lu, LI Qing—hui, MENG Yu—han, LIU Xing—long. Affiliated Hospital, Shandong Second Medical University, Weifang, 261000
Shandong, China

Abstract: [Objective] To investigate the effects of semaphorin 6D (SEMAG6D) on the proliferation and invasion of osteosarcoma cells

and its mechanism. [Methods] MG63 cells were divided into blank control group (the Ctrl group), negative control group (the si—-NC group)
and the group transfected with si—RNA targeting SEMA6D (the si—-SEMAG6D group), and corresponding transfection was performed in vitro.
The changes of proliferation, migration and invasion ability of MG63 cells were detected by CCK-8, cell scratch and Transwell invasion as-
say. In addition, western blot analysis was performed to detect the protein expression of downstream related signaling pathways. [Results]
After 24 hours culture, there was no significant difference in CCK—8 among the three groups (P>0.05). At 48 hours and 72 hours, the Cirl
and si—-NC groups were significantly higher than the si~SEMA6D groups in CCK-8 assay [(0.7:£0.1) vs (0.70.1) vs (0.4£0.1), P<0.001;
(1.7£0.1) vs (1.6£0.1) vs (1.0£0.1), P<0.001]. The Ctrl and si-NC groups were significantly higher than the si—SEMA6D group in Transwell
invasion assay [(435.0+28.2) vs (400.7+41.4) vs (291.3+31.1), P=0.022]. At 24 hours and 48 hours, the Ctrl and si=NC groups had signifi-
cantly higher scratch healing rate than the si—SEMAG6D group [(48.8+3.3)% vs (40.6£3.4)% vs (16.6+2.4)%, P<0.001; (74.7+1.1)% vs (67.6+
3.0)% vs (49.5+2.3)%, P<0.001]. As consequence of western blot analysis, the Ctrl group and si—-NC group were significantly increased com-
pared with the si=SEMA6D group in protein expression levels of p~PI3K, p=AKT, p—P38 and MMP2 (P<0.05), although there were no sig-
nificant differences in the expression levels of P13K, AKT, p38, Bcl-2 and Bax among the three groups (P>0.05). [Conclusion] SEMA6D
silencing of osteosarcoma MG63 cells can inhibit cell proliferation, migration and invasion by inhibiting PI3K/AKT and p38—MAPK signal-
ing pathways.
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‘HNJE (osteosarcoma, OS) JEF i WA I
e, U ERE, HEAHLE M. RiRER
P AR SFRRIE 1 OS B &AL g AN BIER , IR
BIT EELUF BT . PRSI A E Y, A
FHG TR Mm 2500 51, 0S BFR 5 48
FERAREIRM . BIILIRER 08 BHEA K ML,
FHEABEETT RS S R IR A EEE . S
‘5% 6D (semaphorin 6D, SEMAG6D) & T~ B 18 5 &%
HBREUGEMHT, TN 2 Sk -, 25 6 JE(l
IR IEE R L ERHIESE S S R s
RGLWET . OIEEE ' Sk, SIS
B, SEMAG6D 7E A ] 1% [ v & 4535 AN [R) () 7
Mo fltn, SEMA6D i . 5% U 4 il BA Hi
Jge g AR 7, EAT A TG B R g Y I
A SR, SEMAGD 1 0S &4 . B 1
ML ANTE R, HENAASCHREARZ . FILABEY
AN OS il k47558, BFERSE SEMA6D X MG63
YMAEIGTE . 1RZBAREM, JE MR A 5l TR S
HATREERALE, R 0S i2Wr . IR T HR I B IR b
L7/ Ly

1 HEE®

1.1 EZpRHS

BRI MG63 AR T [E R # Be 4u % s
B DMEM 8532 00 H ROCZELE /R AR A s R
A= M5 A 39 BOVOGEN 23],

BCA HHRF & (BaRKEWHARGRAA),
ECL &YW (bt BEmth e A R/A W] ), SDS-PAGE
BN & (RIELE R AR A F), CCK-8 ik
A CERFAEYEARFIRATR]), Lipofectamine 3000
(EEFER CHRBHL AR, Matrigel B¢ (32[E BD
NF)), Transwell /NE (FRTADRHABRAR),
SEMAG6D Fifk (LEFEBKH/RBHL AR, p-PI3K
ik (£ E Affinity A ), PI3K, MMP2, Bel-2,
Bax HLif (BUM AL AEYEARARAF), p-AKT,
AKT. p-p38. p38 Hiifk (SE[H Cell Signaling Technol-
ogy AH)), si-RNA (JpJH i HRER A A ) o
1.2 fRIMEESR
1.2.1 ks F7

# MG63 4 T2 10% FBS ()78 DMEM £
Fikerh, 5 37°C. 5% CO, 40 M 55 3546 h b AT 55 9% .
MM B R R 80% LA, (H ] 0.25%JBE 2 (Xt
YA T I AL AL AR AR B, Bl A2 AR O MG63 4
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JLAk SRR I 5 A P R 3
1.2.2  si-RNA PG FIANf 721

B MG63 4l i 75 5% YL i 24 h 80 T 6 fLAR T,
fdi H: 24 b JE ALRE 1K 70%~80% . fii ] Lipofectamine

3000 HEATANAUEL Y, B fe s ZS FXTREZE (Cul
2H) . BAEXTHRZH (si—-NC 2H) #1 si-SEMAG6D #H, %

YIS 6 h JEHSE A TR IR ) 48 h S HEBUE kAT
IE . si—-RNA J$%1): 5-~GCCUUGCCGAAGCUUAU-
AATT-3", 5~-UUAUAAGCUUCGGCAAGGCTT-3",

1.3 K gy ik

1.3.1  4HfaRe s s

MG63 ZififiZ si—-RNA #4% 48 h f5, W4 20T 1k
Wtk , EESFHATIHEG B Cul 41, si-NC 41H0 si-
SEMAG6D 411 MG63 4l LAREFL 5 000 435 e &2
96 fLARH, HEFLAIA 100 pL CCK-8 ik, 7Eds3ash
HEE 2 h 5, BRSO E MG63 4 iii £ 450 nm
SRR . TSRS 1. 2. 3d ek
1R, 05 0D450nm FR T4 4.

1.3.2 4R850

MG63 20 fi%E ¢ si-RNA 48 h J5, ZMAES 1%
FBS (353 3L P LA 3 24 b, BEJS TS AL ICEE 40 i -
FETCIIE ) DMEM 352 3 i . $271 3 h 7F Tran-
swell /N (1) [ % TPl 4F Matrigel I (1 : 8 Fkg) Jf:
SEIE Kb o R R A FE A5 FL 13 000 M3
SIFMEAE =, TEA 500 pl 1% 20% FBS )
DMEM RSk L1595, 24 h JBUE/NE, 5L
TR AR, I BEE E 30 min J5 45 56
Pulg gt 20 min, PBS WYL 3 ¥k, FEEIE B
THENLREE 5 IR, AR 20 M- A D3R 4
MR 2ERE T
1.3.3  RJRSZE:

MG63 445 si-RNA 48 h )5, THALUCEE An i
DAGE Y% B AP 22 6 fLAR D, BEFRAE SR 24 h R4
JL %% B8 90%~100% K, £ H 200 WL JEHHEk M I
T AL, BRORRR A —3 . ] PBS Bk o
Ve & A0, LN A GE AN B L3S 19 = DMEM
RRFE ks s 35 16 0. 24, 48 h ZrWIHE T WA WL
0 SR o KR PG K AR Image J R4
frigfbsrir. RIRAA %= (0 h WYRTEH-24 h QIR
AR /0 h RIJR AR 1x100%

1.3.4 Western blot ¥l

Y0 5% Yt si-RNA 48 h J5 M AL U 5 MG-63 4
J, et FE IR 1 S AR R IR A i A 1,
BCA LT A &, ¥ LB A Sx EHEZ MR
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FEIE S LU TR G 5 4 8 VE AW 10 min {FH 58 248
P, BUERS 34T Western blot 5256, #i ] ECL 2%
PR AT A, LA B-actin fE NS KR, K
TZH i SEMA6D ., P13K, AKT K MMP2 %52 5%
KK B AAEXS Ak il AT Tmage J #4017 -
1.4 Siileporek

N JH SPSS 25.0 A HEATGe 25 b, R Bk
DL +s 3R, FFE RS0 B R LK 3R 07 2557
B, P LLECR A LSD RS . Wk AEIEA T,
VEIRHIG S, P<0.05 NESAGH¥E X,

Ao ) /'%”

i 49 %,

LR

i-NC £H

2 g R

2.1 2 EE SR

CCK-8 4 3G a5 R ULk 1. 53558 24 h M
Fb, K53% 48 Al 72 h =41 CCK-8 4l Jifg ¥ t. & 14 fin
(P<0.05), }ig% 24 h, =41 CCK-8 427
Guit=AE L (P>0.05), 7648, 72h, Cul, si-NC 4]
AL B 25 T si-SEMAG6D 41 (P<0.05).,
22 HifpiRZETE

Transwell 122850825 L LK 1, £ 1, Cul. si-
NC 207850 535 = F si—-SEMA6D 41 (P<0.05).

si—-SEMA6D 21

K 1. Transwell ZEEAGI A0 MG63 4RE{Z286E 1 (x100), la: Cul ZH; 1b: si-NC ZH; lc: si—-SEMA6D 4.

Figure 1. Transwell assay evaluated the invasion ability of MG63 cells (X100). 1a: Blank control group; 1b: Negative control group; lc: si—

SEMAGD group.
R FHILHR=ZHBNER (r=) SHE
Table 1. Comparison of test results among the three groups in vitro ( & +s)
fabn Cul 4 (n=5) si-NC 4 (n=5) si-SEMAGD Z41 (n=5) P
CCK-8 (0D i)
24 h 0.2+0.1 0.2+0.1 0.2+0.1 0.726
48 h 0.7+0.1 0.7+0.1 0.4+0.1 <0.001
72 h 1.7+0.1 1.6+0.1 1.0£0.1 <0.001
Pa <0.001 <0.001 <0.001
Transwell 565 435.0£28.2 400.7+41.4 291.3+31.1 0.022
YRR (%)
24 h 48.8+3.3 40.6+3.4 16.6+2.4 <0.001
48 h 74.7+1.1 67.6+3.0 49.5+£2.3 <0.001
P{H <0.001 <0.001 <0.001
Western blot (FHX2&3A )
p—P13K 2.0+0.2 1.5+0.2 0.4+0.1 <0.001
P13K 1.7+£0.2 1.6+0.3 1.8+£0.2 0.373
p—AKT 1.6+0.2 1.6+0.2 1.1£0.2 0.047
AKT 2.0+0.2 1.9+0.2 2.2+0.3 0.217
p—p38 2.2+0.2 1.9+0.2 1.2+0.2 0.013
p38 2.3+0.1 1.8+0.2 1.8+£0.2 0.780
MMP2 2.4+0.1 2.3+0.1 1.7+0.2 0.003
BCl-2 1.7+0.3 1.7+0.2 1.9+0.2 0.383
Bax 1.8+0.2 1.7+0.2 1.8+0.3 0.606
SEMA6D 2.4+0.2 1.9+0.2 1.2+0.1 0.006
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23 WPESEE
AR SIS LR 2, 1. SRR 24 h A
b, R 48 hJ5, =2 A0SR A G 3R 2 A

Curl 4H

24 h

48 h

si-NC 2

(P<0.05), XIJE 24, 48 h, Cul. si-NC ARIEA L
R T si-SEMA6D 41 (P<0.05) .

si-SEMA6D ZH

Bl 2. PRIHATI MG63 IMLTRAES) (x100). 2a~2c: RIRJE =AM ; 2d~2f: XK 24 h J5 =ZHA0MI; 2g~2i: X
JR 48 h J5 AN
Figure 2. Wound healing assay assessed the migratory capacity of MG63 cells (X100). 2a~2c: the three groups after scratching; 2d~

2f: the three groups after scratching 24 hours; 2g~2i: the three groups after scratching 48 hours.

2.4  Western blot il

Western blot ¥l 45 5 0L 3£ 1, FHI T si-SE-
MA6D #H, Ctl 4. si—-NC 2 p-PI3K. p—AKT. p-
p38. MMP2 & R AK B ES I (P<0.05),
M =41 P13K. AKT. p38. Bel-2 & Bax AYZEikIK
FESIGIEE L (P>0.05),

R

0S S W RN EE B, N ZE AT TS

2, WITITEEEARRIT LT . FARYIER (4

il E Rl IBR A EE R AL) | ARSI ALY L AE [A]

WIT Y I, 0S IRYTIE BN R,
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MAG6D ] L ik 87 4 i R A a8f, (8 F g4 g
WAk BT R, s R kA e il e T
KL, SEMA6D 7F HimAlglmEis, B B
TREE L IEASE, FAN, Lee 25 " BFSTIESZ, SEMAG6D
A 2 445 B 9 0 XL AE 2B G, T R O PR R L AR
Duan % /11, SEMA6D 7 15 3% W 4 Jifd Js v (K 36
ik, H SEMA6D ]k B i B 40 M i 112 W X 3
o 1 FRIE SEMAG6D I ifil ' 325 W 400 98 7 1 B
TR LR ZE . DL EWFRESE IR, SEMA6D e
e AT Z 7 A IhRE . AR B e R i
FIRHE S oGk Y, ARBFSTE LT CCK-8 505, TR K
1RZB52I R B, UTER SEMAGD A LIHNTH OS 4 i1
B . iR MR ZERR T, RN IE SEMA6D A] LIBH S
0S By .

OS JRHE A4, H kAW KN L2 55 m ik
AR, Horh PI3K/AKT 3 % % ¥ & BEAE ]
PI3K/AKT J& R4 A I . W95 . 2% . AAfFnE
BLIRAR, T 0 S ST TS S S R A0 ) A
TERNEEE, SRR S R RE DI P, Sk
it 4 )@ B F ¥ 2 (matrix metalloproteinase2, MMP2)
SRR A LA L R i 1 B A R A MR K S, AE
g S e Tz Y, S SR AE R A
B I AR AE AT S R, RS S
4GOS 76 1% 2 Bl i Je 40 i 1) i B R iR 28 17
sl RHEgE R B, ULER SEMAGD #i T PI3K/
AKT {553 B i 36 Ak, R Bl TR 28 A0 G
MMP2 (A ik, XEeLE I FM, YLk SEMA6D I
il T 0S MRZERE ), FEMIEE T OS MEEFERET) .

g LAk, 1ENCH A MG63 4, ik SE-
MAG6D H] RE i i # ] PI3K/AKT K MMP2 (1) 31k 7K
-, FENG MG63 AfIEAs . TR K IRFERE T A
WFFEALBR ARG AN S5, H A HAth- R 92 41 i
PR, JREESATE G . S At PR IR AN PR S
5, dE—5HTRAIE SEMA6D (IFEFHHLEI .
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PR SERGRRSY . BUURRAE BT RIRE . F5 S moE: AR
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