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6.12.24 .48 .72 h jg & A CCK-8 4l & 21 &% B 20 J 2 MGO3 3§ Ak 7 535 7% 24 h J6 2 ) K A 7 X, 20 Ji K 4o ] & 20 A%
B m e A2 MGO3 &9 2m Jig 8 = oL, 5k JA ok B 5% B (alkaline phosphatase , AKP) 46 & # i) &40 MG63 #m i, AKP % 77,
A Western—Blot % 4 ] & 28 5%, B 28 it 2 MG63 49 B 4% 4 % (osteoprotegerin, OPG) & & & ik K-F ., Z R .RT-PCR %
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TAME C3 LK 4%, B 40 I 2 MGO3 69 2a Jo 8 = K- T = & st B 28 A= B2 A 20 s AKP A2 ) & 4] 48 R 32 7 4K C3 i
H AKP #E A & T2 8 Bafe A 2 ; Western—Blot 54| 28 R 48 T AMR C3 B4 OPC RO A AR T FHTEa
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Experimental study on effect of complement C3 on bone formation observed by cell culture in vitro L/U Kang,TONG
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ABSTRACT Objective:To explore effect of lentivirus-mediated complement C3 silencing vector on the osteogenic ability of
human B lymphocyte Raji-osteoblast cell line MG63 co-culture system and its mechanism. Methods : The lentiviral complement
C3 silencing vector was constructed and transfected into human B lymphocyte Raji to establish in vitro Raji-osteoblast cell line
MG63 co-culture system. The cells were divided into blank control group (without special treatment ) , complement C3 silencing
group (lentiviral complement C3 silencing vector transfection co-culture system) and model group (lentiviral vector transfection
co—culture system). The expression of complement C3 in each group was detected by reverse transcription—polymerase chain
reaction (RT -PCR) and Western —Blot at 24 h after culture, proliferation of MG63 cells was detected by CCK -8 at
0,3,6,12,24,48 and 72 h,apoptosis of MG63 cells in each group was detected by flow cytometry at 24 h after culture,and al-
kaline phosphatase (AKP) activity of MG63 cells in each group was detected by AKP detection kit,and osteoprotegerin (OPG )
protein expression of MG63 cells in each group was detected by Western—Blot method. Results: RT-PCR results showed that
the expression level of C3 in complement C3 silencing group was lower than that in blank control group and model group,

Western—Blot results showed that expression of C3 in complement C3 silencing group was lower than that in blank control
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group and model group , CCK-8 results showed that there was no difference in proliferation ability of MG63 among complement

C3 silencing group and blank control group and model group at 3 and 6 h after culture ;at 12 h after culture, proliferation ability

of MG63 cells with C3 silencing was higher than that of blank control group and model group;at 24,48 and 72 h after culture,

proliferation ability of MG63 cell line with complement C3 silencing group were higher than that of blank control group and

model group. Flow cytometry resluts showed that apoptosis of proliferation ability of MG63 cell line with complement C3 silenc-

ing group was lower than that of blank control group and model group; AKP detection kit suggested that AKP activity in com-

plement C3 silencing group was higher than that in blank control group and model group, Western—Blot results showed that

expression level of OPG protein in complement C3 silencing groupwas higher than that in blank control groupand model group.

Conclusion: Silencing of complement C3 could enhance bone formation ability of osteoblast MG63, and it takes time to accu-
mulate this ability. Complement C3 may affect osteogenesis by altering OPG / RANKL / RANK axis.
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i 119 9 B 2 AR 2 () B R AR O Ry S B e 1P 1l IR il
(alkaline phosphatase , AKP) & #54F J 8 T Bibs & 4,
HOE Y = R AR R BE A AR D AR S5 S T IR
# (osteoprotegerin, OPG ) J& — Fh f1 & & 3 51 411 g A2
JF 20 i (osteoblast , OB ) 7314 (4 40 i I 5, REAT 15
T 32 A 55 4 1 1 5 A% TR kB 32 443 Ak TR 5 G A4
(receptor activator of nuclear factor —kapp B ligand,
RANKL) £ 4, M1ty BEL 7 F A 41 i B AT 44 200 1l 43 4k
YIRE M A% Hl F—kB Z R IG L H F  (receptor activator
of nuclear factor—kappB,RANK) 5 RANKL 5 & 1)1
T B0 B R S K R IR AR D B TR R A A
H AT AMAS C3 X5 A B 52 M e FLAE F AL w6 A W]
By, B, A WFSE B 2019 48 3 2 2019 4 8 i
F A8 g FEAMA C3 PUAREAR, Fe g N B ik 2 40 i
Raji J5 2 7 4 Raji— 808 41 il & MG63 Lt 3s 7 1k
R, 50N A N B (R BEAT 12 00 75 5% ) AMA C3
DUERRA (1295 B AMA C3 JUBR B IASE G 3L B K )
5B ZH (1% 15 25 AR AR L e AL B TR R ) L Al
A C3 PUBR G JL 8 770K & b i 20 i R MG63 1
B AE 15 06 T B0 LA & AKP \OPG 1y k1% 0, 18
HAMA C3 5 R A0 2R MGO3 B I S 52l , 3R Y
M C3 5 BT AT Z R I & .

Cell culture techniques;

Alkaline phosphatase

1 #MBE5FRE
L1 Segastpl

G 4 1l 7 (GIBCO 7 ®] ) ;DMEM (Hyclone 28
w ) 7 HE R 2R IR A W (100X) , BUiE b BE K DNA []
WeaR & M AR i -EDTA 35463 (0.25% ) (Solar-
bio 24 7] ) ; CCK-8 (SAB A ] ) ; £ 4t /e HRP Frid —
yt, PPPrilF HRP #ric — 31, Annexin V=-FITC 4f jifg
PRI R & G s RAEYEARF IR A ) ;SYBR
Green PCR &7 £ ,BCA & H & £ X7 & (Thermo 2y
A ) 5 10 s A & (Fermentas 23 1) ), OPG .C3 (Ab-
cam AN H] )5 BEPEBEER A AKP MK & (R mt A
w) ) 5 BORL At 4 R & (OMEGA 23 W] ) 3 — F A
(Sigma 23 7] ) ; PLKO.1 (1855 8 #%.0 Bk ) , psPAX2,
pMD2G (18 8 40,4 Bk ) (Addgen 23 7] ) 5 J&% 32 25 40
i DHSa (Transgen 23 /]); 293T #4iff (FH T30
7 ) (ATCC)
L2

A M 57 10% JG A= 10035 1% XU, i 38 )G AR
A7 o A LR AE U - 10% — H I (dimethyl sulfoxide,
DMSO) ,20% fi 4 1L 7 , 70%DMEM 5 3% ; LB 3 1A K
IR B AR, NaCl, BB Ui T IR ZE 1K
(distillation —distllation H,O,ddH,0) W, i &, K
LB [ {4 55 5 5k WA S B b I A BRRE R, K 5 1
W LA Tris-Cl 20 . £ — & DU Z BR (ethylene
diamine tetracetic acid, EDTA) K & G ii 7 5w 11 .
NaOH, + — B3 mi M4 (sodium dodecyl sulfate,
SDS); i Il : 2SR vk 2 /8 K, AR 4F ;0.5 mol/L
EDTA : XUZE K INA — /K & B4 2 8 —40, 18 pH,
FEF, KHE &M . 1 mol/L Tris-Cl: ZEAH /K % it
Tris, 4 pH, & 2%, K18 )5 5 1 o SOXTAE 22 pjif - ALZ5
KRR Tris, A EDTA UK 28R, %5, % F . PBS
W 600 ml 1y ddH0 %5 1% 8 ¢ NaCl.0.2 g KCI,
1.44 ¢ Na,HPO, #1 0.24 ¢ KH,PO,, F HCI 875 % K
pH 2 7.4 jE45 % 1 L IESS IS = KA, 2 RO/
L3 SEm i SFEM

B0 AL (3KLS, by 3 A O LA A BR 2
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F] ) ;Pipetman B AE (35 /K A% P BIRE W 4% 24\ )5
PCR {X (ABI-2720,ABI /&) ) ; 41 i 1% F= #E #1 (TRU-
ELINE 24 #] ) ; CO, 18 35 77 4 (Thermo 23w ) ; it xC
LA (BD 23 ) ) 5 ML R4S (B R 3% 5 18 BB BR
o8 ) s BEARAY (55 22 B AR A2 W) ) 5 RS Hs A vk AR
(EPS300, I i RBERHA BRA ), BER A (L
T RAeRHEABRA ) .

L4 SEEJrik

1L4.1 18 aeMA C3 PUBREIR MR 189 5 4
A C3 PUBRZ AR A48 Bl b v R W0 w5 1, 8 4
PLKO.1 18 % 3 2% 0 HOkL , psPAX2 ,pMD2G 18
B TR, 283 KL, Uk R 8 I A v
1.4.2 HEIFEFREMETS50H K& 10%064
L3, 1% XUt (5 55 %5 Z 4 ) 1) DMEM & b 55
FREE T 37 °C,5% CO, 1 55 77 4 55 58 MG63 4
o LS A A S AN HLNTE | o U B 20 i, 5 Wy i 0 £
TE MR 95% LA | o RS 10%J6 4 1% , 1% W
P 1640 B3 5L, 5537 Raji 401, LA N1 B 7%
A, B W R e E5 AN A8 95% L) B o B Raji 41
LB A B S R SR 43 s (1) #MA C3 PEBR AL (1%
i EEAMA C3 PUBR BRSPS FRIR R ) . () E X
MR ORIATIE I RERE G ) o (3) B RY A (18 95 5 =5 24
BRI IR IR R ) B4 3 fLo 2 h J5HMA C3 9T
SR 3 fLIMA 15 wl #MA C3 DTBRIE I EE+1 pl S pg/pl
polybrene , 1 2] J5 I A 40 i b 20k 22 35 5% |, 5 G4 I 5 8T
fief 55 SR | O e AR MR 5 X B CRIEAT 18 e T 5 4y )
3L A PBS %k 15 pl+1 pl 5 pg/wl polybrene i
BG4k 2255 37 | e Gt I 5 0 i 0 R L O
WERRE MR BV (18 s B L R 1K 5 )3
LA 15 pl 2531855 5 +1 pl 5 wg/pl polybrene i
SIJE A0 B b Ak 2 15 57 e Yl g 45 it 5 R A Ui
TeRa 8 bk o BT transwell 5255 @ LR FRIK R K%
Y5 145 41 Raji 20 Bl Fp oA T 24 FLAR transwell /NE
BJE TR ECE A A MGO3, i HLEE IR

1.5 i H 507k

LS. 1 #MAE C3UUBRACRAM R S5 Skl — 3R
& Bf#BE 9 2 v (reverse transcription—polymerase chain
reaction, RT-PCR) 3£ & Western—Blot 32 #& M #M4& C3
DUBRZLAMA C3 PUBRRCR , I 54 C3 YUERAL S A
RUZA XS LG, PCR 3250 5 it WLk 1.

1.5.2 K pUEdniE & MGO3 4i i3 58 it 46
fdi F CCK-8 A I b B 41 s & MG63 3551 fE 7 - 43l
BRI R 5595 0.3.6.12.24 48 72 h )5, 4% 1:10
KB IR 4 Cell Counting Kit =8 (CCK-8) F1 JC Ifil 1§
W FE AN B 3R 5L AL 300 wl o A fE AL P, AE
37 °C,5% CO, 534 1 h, R HTEEbR {0 &

%1 PCR W5tk
Tab.1 Selection of primers for PCR experiment

WA EEFA(5-37) P KB (bp)

3 Forward : CACCAGCAGACCGTAACCATC 101
Reverse : GCAGCCTTGACTTCCACTTCC

Gapdh Forward : GGAGTCTACTGGCGTCTTCAC 237

Reverse : ATGAGCCCTTCCACGATGC

450 nm PO . sk EPUR I BUE T T 0T .
1.5.3 A4 m 40 22 MGO3 114 20 Jifd 3] T A
B A% 72 h JE R R A0 M A A T s R i R MG63
4 A B T (L) WA AR i, ] PBS A% % i Bk 40 Jfd I
THEC. (2)H 5~10 7 F & A 40 fE ,1 000 g & .0
5 min, 3 i, A 195 pl Annexin V-FITC 2% & #
RipHEZAM . 3)IMA S pl Annexin V-FITC, #2242
TRA),4 CHREEMET 15 min, (4) A 5 pl Bfl Py e
Je i, IR AT, 4 CHROGIE T 5 ming [A] 0 RIS
AnnexinV-FITC J fllfb N BE 14 1 45 1E b B PE X ]
(T rp B AN 2~3 IR DA R 0] ) .
(5) 7 = 4t B A AS I, Annexin V-FITC 2 &% 4,585
X1 BD i A A FL A U Ak Py e Sk 21
5, XN BD i 40 AL FL2 A D056 18 ; Uk A
J& L 96 AR R WLEE o %o L gt =R 7 5 2R 15 B (5]
I3 B
1.5.4 &2 E 4 i = MG63 (1) AKP 3 Iy 5
B255% 24 h J5 % AKP 3k & (555 A059-1 50T/48
FE) T IR R R &R AP Ak C3 LERAL (25 10 BE 41 %
REARVZH AKP JK B2 (OD {8 A7 K0, I 42 16 B 43
NI AKP 5
1.5.5 %4 OPG & H R IKXKERIM  KigE 24 h
J&i R Fl Western—Blot 752 6 0 e 1 77 1 & o i 44
C3 UUERAL 25 1 0 R4 M A5 78 20 4% 4 v i 4 &R
MG63 1) OPG & [ 3Rk K-,
1.6 Zifeeabs

K SPSS 25.0 {4F 47 581t % /3 Hr . PCR,
Western—Blot # ] (1% M & C3 .OPG 3}t K # 35 AKP
TG 1 {E 55 0 1 TSR DAY B hn o 22 (w2s ) 3R, Jo itk
TTIEAS PRI T 22 S MR B0, AN W] 41 1) LU %50 R F B
KR 22000, B ZH Bk LSD— f5:, L
P<0.05 hZRAFIT#E L.
2 #R
2.1 #MA C3 UTBRACR A I 25

RT-PCR £l & 75 #h 4 C3 FUBR 4 #MA& C3 mR-
NA 7K (0.005 491 698 8+0.000 306 028 4), #25 H
FHR 4] C3 mRNA 7K (0.015 451 589 1+0.000 533
194 5) Je BRI 24 C3 mRNA /KF (0.016 974 746 7=+
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0.003 110412 6) W% FF,3 A ERFH LI
L (F=34.824,P=0.00) ; 75 [ %) JE 2 55 458 78 2 4 L
E BTG X (1=-0.56,P=0.573>0.05) ; #MA& C3
LR 41 5 BRI 4 b 4% (1=-8.36,P=0.00<0.05) , #h 14
C3 YL A5 25 X B A L (1=-8.96, P=0.00<0.05)
2 S IAE G2 S PR L T . C3 mRNA 4
B g Iy A 1,

Delta Rn vs Cycle
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|
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1 C3 mRNA § 3 3l Jy 2 il £k
Fig.1 C3 mRNA amplification kinetics curve

Western—Blot #4651l & 7% #M A& C3 3T 2R 41 %5 A
C3 /K F (7241.024 +36.052), % 25 11 % B 41 19
(17 545.409+54.398 ) 5B AU 1) (17 425.924+61.726)
2 B A (F=55 865.612,P<0.01) ; 25 4 X 18 4 45
R A b 2 % g it 2 B L (1=0.36,P=0.732>
0.05); #MA& C3 JiBRAH SR i (1=—15.60,P=
0.00<0.05) , #MA C3 PLER4H 5 25 (A % IR 2 A e (e=—
15.63,P=0.00<0.05) 2= 5 ¥4 Gt 127 2 35 FRR A
YERL L), C3 KB LA 2,

REE

TEXRE MACRMRA

2 Western—Blot £l M A C3 JUBA S5 L35 F- 1K R T 441 C3 KB
{EL, AT LAMA C3 BRI At 25 /0N T 25 0 B2 A

Fig.2 Detection of C3 gray value in co-culture system after complement
(3 silencing, gray value of complement C3 silence group was significantly
lower than that of the blank control group and the model group , detected by
Western—Blot

2.2 BHULRE AN MG63 4 A 5 K ) 45 S

0 h B} CCK-8 #4554 , /s #MA C3 i BR 4 T
T S5as (xR . BRI AR 25 R RS AR R L
(P>0.05);3 h J5 CCK-8 K il 4% 1 & 7% 25 4 % HR 4
W % B A 0.521+0.002, A5 2] W % A 0.520+
0.004, ¥ A& C3 T 8K 41 W% B o 0.518+0.006, #h 4
C3 ULERAI B 5 25 X IRl B iU 4] H 4 22 7

JogiitaE L (P>0.05);6 h J5 CCK-8 £ Il 45 1
IS N BRZH RO BE S 0.521+0.007 , #5278 21 W 't i
3 0.517+0.007, #MA C3 YTERH A W N 0.518+
0.002, #MA C3 PLBRZ WG B 5 25 1 0] R A e B Y
W2 RIS = E L (P>0.05);12h 5 CCK-8
R 25 5 3 A5 6T BR A AL IO B Dk 0.879+0.003,
BLRVZH W' B Ry 0.878+0.005, #MA C3 TR ZH O
B A7 0.900+0.002, %A C3 Wi Bk 20 W 56 B i 2 5 T
25 IR BT S B AR 2H (P<0.05) 524 h J5 CCK-8 A5l
25 3 R ZS LR BRI S R 1.364+0.0006 ;5 155 784 2]
W % BE R 1.364+0.008, #MA C3 Ui BR 41 OEE K
1.449+0.008 , #MA C3 PLER AL B35 = T 25 X
HEZH SR 2H (P<0.05) ;48 h 5 CCK-8 5 I 45 5 i
A3 R REZH LR O B A 1.628+0.006 , 455714 25 12 '
B 1.626£0.005, #b & C3 Ut 2R 41 41 W o6 N
1.882+0.006, 575 [ Xf A 41 H 34 58 K Ry +15.62% , #b
A C3 PLER AL WOt B 3 8 F 25 0 B A R B L 44
(P<0.05);72 h J5 CCK-8 £l 2% 5 i 7R 25 (1 6 B 41
WG e B Ry 2.252+0.005; FE B 2 WY 56 Bk 2.250 +
0.002, #h A C3 WL BR 41 W% 5% By 2.971+0.010, b £
C3 UUER AL W't B B 35 K T 25 ) B A e B AU 41 (P<
0.05)., W34,
2.3 BURE AN ZE MG63 (1 20 i 8 A I 45 R

) 9 X 0 A A 0 4% 2 B 40 i R MG63 /Y
M T, DS RMA C3 UTERZH M T 4 A A3 L
(2.63£0.25)% , /NTF 25 A% IR AH P4 T 40 i A 40 b
(7.40+0.20)% M B A AU o T- A0 M & 4r b (8.97+
0.25)% (F=687.580,P<0.05) ; =5 [ X} IR £ 55 455 A 41
AH b (1=9.44,P<0.05) , #MA C3 JLER AL 518 B 414 Lo
(1==34.77,P<0.05) , #MA& C3 YRR 525 A 6T BR 4 AH
F (1=-15.36,P<0.05) , 22 534 Geit 22 5 3L A
Jif A SC A 000 el L el 35
2.4 AKP £ I G4l 45 20 MG63 4 it AKP 3% J)

Ri 9% 24 h Jg 90 A5 4K C3 UL ER 41 AKP 3§ Jy
26.723+4.350, 2. 3 = T 25 X HE ALY 17.281+2.188
Je BRI Y 16.462+1.795, (P<0.05) . T 25 [ % AR 41
AKP 3 J3 17.281+2.188 5 4% B 4 (1) 16.462+1.795
Fo# 22 5 g it & L (F=10.866,P>0.05) ; %5 [ %}
M SERA ML, 2 7 L5 it 5 & L (¢1=0.13,P>
0.05); #MA C3 PIBRA SEIARIA AL (¢1=4.19,P<
0.05) , #MA C3 PLERAL 5 25 () BEZAH B (1=3.85, P<
0.05), =R HAHGITFE L.
2.5 Western—Blot JE# %20 OPG 63k 7K 3

K 9% 24 h J5 A4S T #MA& C3 UTEk 4l OPG K %
B 15710.794+34.592, #5725 X FEL (1) 8 249.158+
53.671 KRR 4] 8 249.158+53.671 i % F+ &5 (P<



<552 -

PP 2022 45 6 HES 35 4555 6 ] China J Orthop Trauma, Jun.2022, Vol.35,No.6

*4 EHFEFERE CCK-8 & ill& AR E L&

Tab.4 Comparison of absorbance among each group detected by CCK-8 after culture at different times

P ] FERLA 25 Ot R 41 HhA C3 PB4 F1{f Py
Oh 0.5170.003 0.51820.002 0.51920.001"* 0.903 0.454
3h 0.520+0.004 0.521+0.002* 0.518+0.006"* 0.412 0.680
6h 0.517+0.007 0.52120.007 0.51820.002"% 0.497 0.631
12h 0.878+0.005 0.879+0.003 0.90020.002'% 39.514 0.000
24h 1.364+0.008 1.364+0.006" 1.449+0.008""7 136.116 0.000
48 h 1.626+0.005 1.628+0.006"* 1.882:+0.006* 2047.244 0.000
72h 2.250+0.002 2.252+0.005* 2.971+0.010"° 13231.368 0.000

e SRRV A EE,®=0.44 , P=0.675>0.05 ;*=0.45 , P=0.666>0.05 ; “1=0.97 , P=0.371>0.05 ;*4=0.23 , P=0.821>0.05 ; "t=0.11, P=0.914>0.05 ; ®=0.51,
P=0.631>0.05;*1=0.49, P=0.643>0.05 ;"1=1.32, P=0.235>0.05 ;*1=-0.45 , P=0.666>0.05 ;"t=0.28 , P=0.791>0.05 ;"4=7.81 , P=0.00<0.05 ;"t=14.35 , P=
0.00<0.05;"1=5.56,P=0.00<0.05 ;"1=13.18,P=0.00<0.05., 5 75 |1 X} H4 41 # Lt ,4=0.88 ,P=0.413>0.05;*¢=0.91,P=0.399>0.05;*4=0.69,P=0.515>
0.05;%=7.58 ,P=0.00<0.05 ; “t=14.24 , P=0.00<0.05 ;%+=5.51, P=0.00<0.05 ;“+=13.13, P=0.00<0.05

Note : Compared with model group,“#=0.44, P=0.675>0.05;*¢=0.45 , P=0.666>0.05 ;4=0.97 , P=0.371>0.05 ;%=0.23, P=0.821>0.05;"t=0.11,P=0.914>
0.05;%=0.51,P=0.631>0.05;*1=0.49 , P=0.643>0.05 ;"1=1.32 , P=0.235>0.05 ;"1=-0.45 , P=0.666>0.05 ; 1=0.28 , P=0.791>0.05 ;*4=7.81, P=0.00<0.05 ;
ht=14.35,P=0.00<0.05;"=5.56,P=0.00<0.05 ;"+=13.18 , P=0.00<0.05. Compared with the blank control group,“=0.88,P=0.413>0.05;“=0.91,P=
0.399>0.05;%=0.69, P=0.515>0.05;*t=7.58 , P=0.00<0.05 ; “t=14.24 , P=0.00<0.05 ; “¢=5.51, P=0.00<0.05 ; “¢=13.13, P=0.00<0.05
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Fig.3 Flow cytometry detection diagram of Annexin V-FITC and pro-
pidium iodide staining in Complement C3 silence group,early apoptotic

cells was 2.6 % (lower right)
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