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Raji-MG63 4 fd 255 AR R p.O VS R R B A4 M
F 1( CLCF1) % RANKL/OPG [t 18 & 5B 40 i 434k 11

Al
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WE: BRI Raji-MG63 Ml il 3% F- ik Z b .0 DL 37 8 AU 40 AL H 7 1 (cardiotrophin-like eytokine factor 1,CLCF1) %k A
% B R K (osteoprotegerin, OPG) 4% HF kB ZZ K15 b I T B (receptor activator of NF-kB ligand , RANKL) 11 b B 4 i 43 4k
RIEEm, FiE B CRISPR/Cas9 £ [l 4% 48 52 Rty d CLCF1 X [ i B Raji 40 M &, SE 5 4 2 4. % B 41 ( Control ) Al
CLCF1 f I 40 (CLCF1-KO 41) ., RiH Transwell 3 AR @37 Raji-MG63 4IRS0k 2 8 357 14 5 B 1 (western blot, WB) #&
I CLCF1.,0PG RANKL } JAK2/STAT3 2 0481k, 12 FT 08V B 2 5 ( ALP ) 358 A T 0 8 3% 41 e G WL 58 8 4 M 40 b B8
Ji. 8RO WBEREAR, 54 A I, CLCF] B4 OPG(P<0.01) % A T ¥, RANKL/OPG H{H 5 (P<0.001) %
iz fk JAK2( P<0.001) Fil STAT3(P<0.01) HH W B T, 25 BEAT ST % 58 X ALP 35 A T R o8 R 40 Y 8 25 L 2%, Raji-
MG63 2 fu L3 a7tk & b CLCF1 RBR 2 MG63 41l ALP 3 MERIT LT BUAE JI K, S X A L R E S BB R I FH L (P<
0.001), #it CLCFI BB Beif it 4% RANKL/OPG B FI JAK2/STAT3 38 [ 2 0 W 8 40 fHa 431k o

%4847 CLCF1;RANKL/OPG;JAK2/STAT3 58 B ; B8 404k o 5 i

The effect of cardiotrophin-like cytokine 1 ( CLCF1) on the RANKL/OPG ratio and osteoblast

differentiation in Raji-MG63 cell co-culture system
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Abstract: Objective To explore the effect of inhibiting the expression of Cardiotrophin-Like Cytokine Factor 1 ( CLCF1) gene
in Raji-MG63 cell co-culture system on osteoprotegerin ( OPG) and nuclear factor-kB receptor activator factor ligand ( receptor
activator of NF-kB ligand, RANKL) and osteoblast differentiation. Methods The CLCF1 knockout Raji cell line was constructed
by CRISPR/Cas9 gene editing technology. The experiment was divided into 2 groups: control group ( Ctrl group) and CLCFI
knockout group ( CLCF1-KO group). Transwell technology was used to establish a Raji-MG®63 cell co-culture system, and Western
blot (WB) was used to detect the changes of CLCF1, OPG, RANKL and JAK2/STAT3 proteins. Alkaline phosphatase ( ALP)
activity detection and alizarin red staining were used to observe the differentiation ability of osteoblasts. Results Western blot
result showed that compared with the control group, the OPG (P<0.01) protein in the CLCF1 knockout group was significantly
down-regulated, the RANKL/OPG ratio increased ( P<0.001), and JAK2 (P<0.001) and STAT3 ( P<0.01) phosphorylated The
protein was significantly down-regulated, and the difference was statistically significant; the result of ALP activity detection and
Alizarin Red staining showed that the Raji-MG63 cell co-culture system, the ALP activity and mineralization ability of MG63 cells in
the CLCF1 knockout group were reduced, which was different from the control Statistically significant ( P<0.001). Conclusion
CLCF1 gene can affect osteoblast differentiation by regulating RANKL/OPG ratio and JAK2/STAT3 pathway.
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2000 4F Arvon''! B R 4t G B, U
RTEHBRBE S RERFEZ AR E R, ELEHF
HIEF LB , RN REEEEZ/EN. B
N OO N N i OB 1 R A R P SR P S R R )
5B A A T A BAE ELAE T R B R R R
W2, Hod, B R ( osteoprotegerin, OPG ) /1%
AT kB Z k&AL H T B K (receptor activator of NF-
kB ligand, RANKL) & 4t J& B U 5 S R G 2 H
ROBER . OPG EERBEFHMIFEN B 41Kk
AN, AR EA . BUE 401 2 W RANKL,
AT 3 T B A4 LRI R A I AR B TR 4 T A 4
J) R T B RANK 3204, 5] E B 40 JE 76 Ak .

D JIVE F B EFE 4K F 1 ( cardiotrophin-like
cytokine factor 1, CLCF1) R JE FHMMEN K 6(IL-
6) LR T Z IR W 5L, = —Fh B 40 ML BGR], 5 4
25 P WA B VAT AR G T A 4 R 0T B 5T
KRB, CLCF1 24 % 5 B i B /3 4E ( postmenopausal
osteoporosis, PMOP ) ¥ [H j& iiF 3¢ Bt 3 R {H
CLCF1 R:[H & 5 PMOP fy HAKHLH o AR, A
W98 o 49 8 Raji-MG63 40 g 4k 5% 3% 1 2, BF %%
CLCF1 B A % RANKL/OPG L {H 1 1 & 46 AL 53 1k
B, B EME A, R CLCFL % OPG/
RANKL/RANK {55 & 4 iy A = AL 4], B 8 PMOP
BB AL

1 5 F*®

L1 AH 5

A B kI A0 M Raji 408 A B R A0
MG63 HJiy o ERL 24 B 1 g 2E Ay B2 BF 5% B 40 il
B0 ; MEM 85 5% 56 (GIBCO 2~ /] ) ; JIf 4 L iH
(fetal bovine serum,FBS, GIBCO A H|); HHE &
(Invitrogen /A 7 ) ; CRISPR/Cas9 1895 % & 45 ( [ ¥
FHol & B Ak H R A R A F ) CLCFL, OPG,
RANKL . JAK2 . p-JAK2 STAT3 . p-STAT3 . GAPDH i
{4 (Abcam 23 ] ) 5 Bl P 94 1R G A 3500 & (B Vg
DRAEYHEARARAF) ;HEA () .
1.2 Fi&
1.2.1 CLCF1 J%:F &8 Raji 40 B bk A9 # 2 : Raji 4
B4 10 % FBS.1 % W3 RPMI-1640 k5 3% 3 |
BT & 5 % CO, W46t L 37 C{H | 35 5.
CRISPR/ Cas9 3L [H 448 £ A /A S 59 CLCF1 3 [ &
% Raji 4 i & @9 #4 2, 2 % Cwk [ 8], CLCF1
seRNA 5 %] 5’ -TTGAAGTCTGGCTCGTTGAA-3’
SCEGAY 2 4H . % HR4H ( Control 4H) 1 CLCF1 &4 4H

(CLCF1-KO #) . 55705 Raji 4 T 6 1L
4, Control £H 1 CLCF1-KO #H #z B BX I B %
( multiplicity of infection, MOI ) 100, 43 Fi| % 4
CRISPR/ Cas9-CLCF1 184k 3% K& #1187 [ 1 5t BR 12 5%
o 24 h JGHRIEFW W, ER 72 h jFiE LR
T s B FCM WL 22 B Y 550 2, O IO B 40 L i A7 A G
LioRUIl8
1.2.2 Raji-MG63 40 Jifd 4t 5% % 4k 2 09 £ 2 . i A
Transwell SC45E 7 M IR 0K R M Raji 40 M0 fb M +
24 FL#L Transwell /N%E F R, T 2N BCE AW HE &R
MG63 , 4 Mg L) 58 4> 8% 52 52 (RPMI1640 535 2 +10 %
G AR I +1 % WAL ) L 9%
1.2.3 Western blot kil & 57K °F- : 15 F| RIPA Z4f#
BRBERESHAMBED, EREARE., I
40 pg B MR G, 110 V120 g/L SDS-PAGE /> % 7
H 70 min, SRR £ 5,100 V {H K E 60 min,
50 o/L A5 =R B 1 hy 435l A CLCF1 47
& (1:1000).0PG H & (1:1000) ,JAK2. p-JAK2
STAT3 ,p-STAT3 Hp Ak (¥ 1:1 000) ,RANKL $Hifk (1
:500) 1 GAPDH #4& (1:2 000) . 4 CIH 7 ;1
XTBST %k 3 ¥k, i A BR & &4k 9 1 ( horseradish
peroxidase , HRP) #RiC 9 — 31 (1:4 000) , W iRIEE 1
h IXTBST B9k 4 IR, 6 5540 T 424 & A i, 7
HEATIR BB 04T . L GAPDH {ER NS 2 H &
RO TR B
1.2.4  ALP 5EH: G0 . 55 2 = K080 o W 5 K
M3 S Ui B B, WO A& AL A i, U L B 150
L 0.2 %Triton X-100 Z4E A ,4 C, 15 000 t/min
B0 15 min WO B WS WAE SRR & 96 fLAR B
50 pL Y30 WL 28 i A 20 pL B, FE AL
WEG L2 1 min /5,37 CHF 15 min; i
100 WL f2 R IR, FELIR R % 4% bR R
1 min J& , BEARON & 405 nm &b 5T SGAE 5 AR 77 i
HEAT 25 A (ZEAB /K ) XoF HROFIBR o i B4 R 00, 5 56 230 3%
B ALP 350 5 40 i 26 (8 B AY U E BEAT 41T 0
1.2.5 P5RALEO M PBS ¥ 2 W BILMA
2 mL 4 % PE T EEVE W, [ € 30 min; MEE v FH g
W, R PBS Uk 2 UGAEALIMA | mL 35 28 21 Y i G
3~5 min; W EPE R LY, FH PBS ¥k 2 3k &AL
A 1 mL 10 %+ 75 ke S0k b , 5 6 4% 5% 10 min PER
Yukl IR 200 WL A 96 FLAR A, 4396 0% BE 346
540 nm AbWZYEAE .
1.3 ST

K H SPSS 17. 0 3R 47 4048 40 7, i = HE R
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KH xts didh , I LLBCR F ¢ R e, SUIN 465 48, P<
0.05 BrRERAHITHENL.

2 &R

2.1 4] CLCF1 B [HFKiEX RANKL/OPG L {EFI
JAK2/STAT3 18 B B 5

CRISPR/ Cas9-CLCF1 184k % /&R 4 Raji 41 i1 72
h J5, Western blot 45 R B /8, 5% B4 40 I+, CLCF1
R CLCFl B RBK TV WERERM, 25 H
Geitsem (K 1 A)  H278 i3 vr CLCF1 2
R Raji 20 H bk .

AT CLCF1 % [ %F RANKL/OPG fl JAK2/
STAT3 i p& (VA= AE A il T CE B R
KA, SR BoR, 5 XA A b, CLCF1 2 K Y
R B AL OPG 93235, (H X} RANKL () R 55
MR (B 1A B 1B), 55X AL, CLCF1 %
N REBE i1 T RANKL/OPG LR ([ 1C) . M4h,
CLCF1 2K Eh B4, p-JAK2 1 p-STAT3 7K SF- sk /1>
(E 1 A),p-JAK2/JAK2 FI p-STAT3/STAT3 [t {H %
RCE 1B) . Ui 4] CLCF1 3Rk, &) JAK2/
STAT3 j# B 19 #0& , JF 5% i RANKL/OPG (i Eh{ .

£
A . & B C
5 o
8
CLCF1 fisin 35 kDa 15
3 = 3 Cut -
38 r——l wa CLCFI-KO
§ £ 10
2] jul
54 5
© =
5, : Z 08 S
¢ ﬂ | 1 &
0 8 ﬂ.- Ol
e <] ol v = o}
&8 S o N
oPG k| 48kDa & ° & &
¥ & <O o7
¢ &
q

B 1 CLCFI X JAK2/STAT3 i B% A1 RANKT./OPG [V A& &) &
A :Weste blot 24 CT.CF1 & (K& Btk TAK2/STAT3 38 B & RANKL 1 OPG 30 ; B A 6 8 4 T 7K T 19 8 1 447 ; € : Weste blot 43
BT BoR CLCF1 N Ak B % RANKL/OPG LB B, 75 * P<0.05, * P<0.01, ™" P<0.001,
Fig.1 Effects of CLLCF1 on the JAK2/STAT3 pathway and RANKL/OPG ratio

2.2 i CLCFT B8 3R 35560 1B 4t A 43 1k 1Y 52 i)

} T ¥4+ CLCF1 3[4 fE 75 3 f RANKL/OPG
RY 2 BB A 4 4k, 2 5K G 1L Transwell /N5
BT Raji-MG63 Hif L35 3% R 5, 8 i 6 1 o
WA BE (ALP) 75 #: fgE Z 410 S e /K F 2 #F MG63
PR E S AL RE 1. BER R, 5 X AL,
CLCF1 %k H P4 40 MG-63 21 g ALP 35 1 4% (I
2A), FEEETT AR MR BT X A,
R fE R R R CLCF1 JE R B bk 4 & Bk
59 FX A, ZRASIFE (K 2B) . #RM
il CLCF1 Kk PRl 5k 3k B 40 i & 4 M 43tk . WB &5
RE, CLCF1 B N @i Br 41 MG63 41 iy OPG & 1
#ik K F B B B K, RANKL & 5 I 94, RANKL/
OPG H.AE F & ; 7 i, p-JAK2/JAK2 F1 p-STAT3/
STAT3 [L{EREMR. SX ALK, ZFBEE5T
2E (K 20),

3 g

CLCF1 fEH IL-6 RIFHI MM E T, 2 5% B
N G B AE B M ST R & . SR T, CLCFL &
B AR 17 A B0 A B e () 4 T G T R . ST Y
g5 R 4] CLCF1 A 3235 BB f# JAK2/STAT3 i
¥ 2 1% \RANKL/OPG A7 . Bb4h, CLCF1 3 H
R BE 400 ) BB 40 M2 Ak, 4R R CLCFL A R i
%7 RANKL/OPG 3 75 % 58 A % (09 & AR i v %
AR

B R A TG B BB AT 26 KU 56 5
58 I I J 46 405 08 i 4 i At 0 0 38 oo TS R R AR
BB T RE S H LR EXTE,FL
WA 5 B S B A B, AR A 6
(1L-6) " BB 4R 38 4 F o (TNF-o) ) | B W 40
BV B (M-CSF) ™ B [N 1k B 32 0K 303 541
(RANK) & Ei & (RANKL) "3 & B Z 5 T
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2 CLCF1 FE A BRI Raji-MG-63 2£35 3% (k2 i MG-63 40 i )l & /3 1L 19 52 i
A:MG63 4l JAK2/STAT3 i f% M RANKL/OPG #yAH % 28 F /K FHY 58 &40 47 s B: MG-63 40 ALP 3% P4 47 W0 B BB S #9047 5 €
PRI Y047 MCO3 QUM B RES . 1. " P<0.05,™ P<0.01, ™ P<0.001,
Fig.2  Effect of CLCF1 gene knockout on osteogenic differentiation of the MG-63 cells in the Raji-MG-63 co-

culture system

— A FE . OPG/RANK/RANKL 3 B 75 15 4 RF
TR E 87T Hi i . RANKL 7 35 30 3 % & 40
Ji A A FB W Y, T OPG 5@ i BH B RANKL 1 i &
Wi, OPG RANKL F1 H:ME— 22 & RANK 8358t
20 ML o b AR B AF S RS, 70 BB A i
AT . RANKL RE B 50 4% 06 40 e (0t &
2 H A B ) I 2 T A RANK A2 4K, 4 ok % & 4
BBS 4k . RANKL {5 — Fh 28 32 9 40 i 19 7,
REVE Y T 48 MR F B BE B 4 B0 & & AT BE, X
RERARKBEOEEREZMEM, OPC 5 RANK
4 Mk b 45 4 RANKL, P 7 RANKL 5 RANK %%
A, DA 0050 8 40 oL 200 L 9 A o 384 o
W VE T, Bk OPG/RANKL/RANK {58 %
BN N BT RET R A S

1EH TL-6 41 B F Z % 1 — 51, CLCF1 78 fuis
ML # ik, CLCFL B/EH R B4 T2 8 80
WA AEGFEMEE . [FBF, CLCF1 78 4 3% 3 5 Iy
REFI B UMY sk h R HEZEM, #0 B 40 B
ROFETE AL o BF9E " W1, i B 4 T Rk
) RANKL i ¥ B 8 5 (4 40 434k, 3 51 & B ek .
EFREYFTREEXBEENEM. IL-6 KW
B, ELAERER A 288 SR I 5 (CNTF) | 1L 5 40 i
¥ (LIF) O ALEFRZE-1(CT-1) F @ sl = M
(OSM) 55 I % 1iF BH BB 72 9 BHL 4% 40 1 o 38 Al B 40 i
AL IR HE B W A H At TL-6 5% 41 e R
TR IR, T CLCF1 78 B M b 7 F A S di £
DHE . ABER SRR, M H CLCF1 R KK,
2:5|# RANKL/OPG L A8 25 i, B M, 28 3% e,
CLCFI £:[H 7] ki 153477 B 48l RANKL/OPG F

s, NTITE B S B AR i R B E AR .

CLCF1 11 % 5 JAK/STAT 2% B¢ &2 v 09 8 37 .
Mukut Sharma %' f B 55 % B, CLCF1 i B
STAT3 #efk. CLCF1 fE 1R I+, e 2F
JINEROE 40 I 9 JAK/STAT 2558 B, 6 A28 B3
PR Jey b B /N Bk BE AL (FSGS) etk k e it 72
% #E4E B TAK2/STATS i B% 75 B IR Wi W 0
(& A F K R Pl 5 B AR . il ik gy
] JAK2/STAT3 i % 68 8 77 RANKL 7K °F- - 3 5%
TP 40 M Y 43 ko M6 Sh, AR BF 5E 45 R 3R B, CLCF1
FLHE RS, M T JAK2/STATS i@ 0% 0 i v . 2
& CLCF1 B] 38 it JAK2/STAT3 {84 RANKL/OPG
Py FRIE  HET A, X~ S E R T EERAL

g5 BT, AR ST 45 R Wox CLCF1 AfRE =B
PEE PR @ B Ok [ 4E M, 52 OPG 9 4E
B, 4517 %2 i RANKL/OPG () -4 fl i B 7+ 4k, &
HEARB R, 3 AR - s A BRI
LA PR AL T3 i B g JF O CLCF1 AR A e B &
R BRI IR T BE SR AL TR R
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