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EZE] By FRARIESE ST % (collagen-induced arthritis, CTA) /N BUFIZEXIE 5455 4 (rtheumatoid arthritis,
RA) B 1 BT 4ERE 1 IR 40 I (fibroblast-like synoviocytes, FLSs) #ff 57 2 [G #1517 (CSTBD) (PR AVEFH, I8 AR ML
Hilo FTiE RS LS NIRRT ~ 20 g9 MEPECSTBL/6/N B, I EECTABEAY o B /B4 9 IE 7 40 . B e
(CIA), #RI+CSIBD-L4L(8.1 g/kg) . BEAI+CSIBD-M£H (16.2 g/kg) . #iHI+CSIBD-HZH (32.4 g/kg) ARG R+ UK A5 (LEF)
20(0.05 mg/10 g), F4110H . CSIBDAFRUE B WK, LEFA K H —IK, #2228 d. RIMLE: KrRA FLSs4ARA
FLSs#i. RA FLSs+CSIBDS-LZH (10%& 25175 ) . RA FLSs+CSIBDS-M4H (15% & 251f7% ) . RA FLSs+CSIBDS-H4
(20%E 25 IM3E ) FIRA FLSs+NCZH (BN IR) o 76 XL R4 gsE 142625 A (Wilms tumor 1 associated protein, WTAP)j&
HIFEWnt7TofF 581, ¥ RA FLSsZ7r JRA FLSsZH . RA FLSs+si-WTAP#34H . RA FLSs+si-WTAP#3+Wnt7b-OEZ{ FIRA
FLSs+si-WTAP#3+Wnt7b-NCZH . 7EWFFYCSIBTSMIRA FLSsHLEIH, B RA FLSs%> WRA FLSs#4 . RA FLSs+CSJBDS-
MZH . RA FLSs+CSIBDS-M+Wnt7b-OEZH FIRA FLSs+CSIBDS-M+NCZH . % JH# i R A (4,755 (ultra-high performance
liquid chromatography, UPLC) il & CSIBD#R /3 B AR {b A5 W1/ S CSIBD il 4% 14 B B bm e, SR FHAE MM B2 . CCK-8. RT-
qPCR. Western blot, #ufE2¢ 45 )7 55 CSIBDIAYTRARTEUMALE] . £5R  UPLCKN WoR, BTERIR . MR T2 . 4%
A, BIEEEA I I 24 & CSIBDAY R s il bn i . CSIBDELEE T CIA/N RRARASFGEE, &K T 15 o i £
(interleukin, IL)-6 . IL-1p . IL-8F1E A4 Fa(tumor necrosis factor o, TNF-a) 7K, AKX T RANGE 3L K MMP3FI
Fibronectinfi 33k . {5 B 2= WM CSIBD AJ g1 13 Wnt 73l il Wnt/B-catenin i 538 R FIHIRAFGHL . 25045 K0,
WTAPHIWntTbAYFIATERA T B EWN . BURWTAP)S , Wnt7bf) ik i Z AR, Wnt/B-cateninfs 538 &t 32 F3M ], 20 7]
ZRAGIT R L (P<0.05), I WTAP#E A A Wnt 7o R HEAE M . il i 530 ik, CSIBD i 35 4 i Wnt/B-catenin{F 51
B FIRA FLSsH%H, Wnt7b-OE W] i#i%% CSIBDX Wnt/B-cateninfs 538 S FIRA FLSsHEZH A4 il VEH, TF 5 Wnt7b/2CSIBDIY
HEAR, 218 CSIBDE T BT WTAP-Wnt7b-Wnt/B-cateninfa S 4l HIRAJGHE, Wnt7b & CSIBD B3N 5
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[Abstract] Objective  Cheng's Juanbi Decoction (CSJBD) is a classic traditional Chinese medicine formula for
treating rheumatoid arthritis (RA), exhibiting significant clinical efficacy, but the underlying mechanisms remain unclear.
We investigated whether CSJBD inhibited RA pathology by blocking the WTAP-Wnt7b-Wnt/B-catenin signaling axis
using a collagen-induced arthritis (CIA) mouse model and fibroblast-like synoviocytes (FLSs) derived from RA patients
(RA FLSs) and examined the underlying mechanisms. Methods ~ We conducted in vivo experiments. Male C57BL/6
mice weighing 17 to 20 g were used to establish the CIA model. The mice were assigned to 6 groups, including the normal
group, the model (CIA) group, the model + CSJBD-L (8.1 g/kg) group, the model + CSJBD-M (16.2 g/kg) group, the
model + CSJBD-H (32.4 g/kg) group, and the model + leflunomide (LEF) (0.05 mg/10 g) group, with 10 mice in each
group. CSJBD was administered twice daily via gastric gavage, while LEF was administered once daily via gastric gavage,
for a duration of 28 days. We also conducted in vitro experiments. RA FLSs were assigned to 4 groups, including the RA
FLSs + CSJBDS-L group receiving 10% CSJBDS-containing serum, the RA FLSs + CSJBDS-M group receiving 15%
CSJBDS-containing serum, the RA FLSs + CSJBDS-H group receiving 20% CSJBDS-containing serum, and the RA FLSs +
NC group (negative control). To study whether WTAP regulated Wnt7b, RA FLSs were divided into the RA FLSs group,
the RA FLSs + si-WTAP#3 group, the RA FLSs + si-WTAP#3 + Wnt7b-OE group, and the RA FLSs + si-WTAP#3 +
Wnt7b-NC group. To study the underlying mechanism by which CSJBT affected RA FLSs, RA FLSs were divided into the
RA FLSs group, the RA FLSs + CSJBDS-M group, the RA FLSs+CSJBDS-M + Wnt7b-OE group, and the RA
FLSs+CSJBDS-M + NC group. We used ultra-high performance liquid chromatography (UPLC) to identify and quantify
key monomer compounds from CSJBD as quality criteria for CSJBD preparation. Bioinformatics, CCK-8, RT-qPCR,
Western blot, immunofluorescence, and related methods were employed to assess the therapeutic efficacy and underlying
mechanisms of CSJBD in treating RA. Results
notopterol, and gentiopicroside were identified as quality control standards for the preparation of CSJBD formula. CSJBD

According to the UPLC analysis, ferulic acid, osthole, mulberroside A,

improved RA pathology in CIA mice, reduced the levels of interleukin (IL)-6, IL-1p, IL-8, and tumor necrosis factor-a
(TNF-a) in their serum, and decreased the expression of RA pathological genes MMP3 and fibronectin, with the
difference between groups being statistically significant. Bioinformatics analysis suggested that CSJBD might inhibit RA
pathology by suppressing the Wnt/B-catenin signaling pathway through Wnt7b. Experimental results showed that the
expression of WTAP and Wnt7b was significantly increased in RA. After knocking down WTAP, the expression of Wnt7b
was significantly reduced, and the Wnt/B-catenin signaling pathway was also inhibited, with the difference between
groups being statistically significant (P < 0.05), confirming that WTAP regulated the pathway via Wnt7b. According to
experimental verification, CSJBD significantly inhibited the Wnt/fB-catenin signaling pathway and the proliferation of RA
FLSs. Wnt7b overexpression reversed the inhibitory effect of CSJBD on the Wnt/B-catenin signaling pathway and the
proliferation of RA FLSs, indicating that Wnt7b is the direct target of CSJBD. Conclusion  CSJBD inhibits RA pathology
by blocking the WTAP-Wnt7b-Wnt/B-catenin signaling axis, with Wnt7b identified as a direct therapeutic target
of CSJBD.
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X R B R R A IR PP BAT B2 (P
Wnt7bZ2Wntd KRR — D, TERA S AT I ZH 21
Wnt7bfY3RIA 2 THim, JEHIRTE R 48 X FLSsAI 5
LA RE I 2 25K, Wnt/B-catenini B AIHE S 803E R
4> )& 5 I i# (matrix metalloproteinase, MMP) f4)_F 3, JLH:
JEMMP3, 55T SR | ST A B R A L AR SE

W5 R 241 L9831 A 96 & 1 (Wilms tumor 1 associated
protein, WTAP ) J&—Fhme A FEFFL i, AFRA SR A0
L1 ZURIFLSsH WTAP mRNAZK V- 3 T ", AR S
T WTAPIE S Wnt7b 5% i RAJ B HLH, LK
CSJBDIY T HIRUR, IR ITWTAPRER B RAZ I FlG
SRR A ABIFTR G RAT B T B B RA Y A AL, A
CSJBD I RN F 4 HERH 24

1 #MR5FE

1.1 #4

CSJBDREC 7 FH IR N 7 v PG BE 45 5 B e (L0 ) 42
HE, LI 2y, JEiE15 g, MiS15 g Hiki12 g &
JL15g. HH12 g, JIIE12 g, K H 5 g, WXL g, &
Ki12 g, ALA6 ghiAT6 g(15: 15 :12:15:12: 12 :
5:15:12:6:6), Hl#CSJBDAIF, A 1055 & 17
7K, B2 he ZPIIR, BIRAL h, SRR IR IR
o WE IR 2R B ek 25 A, I in#ers
Hoe 45 2200 mL,
1.2 iRKFI5UEE
1.2.1 XA

Jif4F 11375 (10270106) 1 [ Gibcos TRIzol 1471](99940401)
W B FEER AR B (b ) A BR 2 w5 58 4 0 AR )
(CFA, 7009) ] B chondrex; MMP3 (AB52915, 1 : 250)
Fibronectin(AB268020, 1 : 200) ZH K4 4 Abcam;
Wnt7b(BS-6244R, 1 : 300) 1 [ At 5T B AR AE M) H AR AR
oy wls IEPT4IgG/ Alexa Fluor®/594(ZF-0516) 4 il
A b st Az S A W EOR A BR A\ ECLAL 2 A1)
£ (BL520B) . PCRIAM & (BL697A) . i sl il &
(BL696A ) FICCKSia £ (BS350A ) I H 11 % A=Wk
F R Fl; WTAPRAR TR (H591016-0002, H594055-
0005, H592002-0000) Fl Wnt7bit 2 ik Bk (E607403 )
HAETAY TRECER) R ARAH .,
1.22 RE

151 159 1 UBE (AE2000) W [ 22 5 Bt SI0lr 4R A
B B30 HL (5428 AK410885 ) I [ 4 [ S A7 e f73 2
il 5 Wi AL (6331DR308821 ) ) [ i ] S AR 1452 il
% [ClightCycler 962 T PCRIY (17557) I [ | 5 4k

AL AR HARA FR 7] )5 Leica DMi8 SR E 4 i fo i
(514106) 14 H % [CHE PR3 75 Olympus it (55 (CX41)
W 5 BAREL bR 24t 318C+ AR {X (286032040) 10 A
R Ay BT AR A R A F
1.3 EMEERFESH
13.1 A% &F Ml

{7 v 25 28 48 24 B2 00 P AN 3 A F- 5 (TCMSP,
https://old.tcmsp-e.com/tcmsp.php) i 1% CSJBD H B4k &
Yy, BE 0 0 T IR AE )R HTBE (OB) = 30% A 25 1 AH B
4 (DL) =0.18, it PubChem (https://pubchem.ncbi.nlm.
nih.gov/) ¥ R ik 94k & 4 Canonical SMILES, F-# H.
ASwiss target prediction(http://swisstargetprediction.
ch/index.php) DAFHHE 55 . %4% Probability> 0¥ s A
HCSIBDAL S MR AR AR

i# it Gene Cards(https://www.genecards.org)
(Relevance score>2) . OMIM (https://www.omim.org/) %1
2%, DL “Rheumatoid arthritis” & JE4H ] 25 {H R AR A5
FECSIBTLA W HE A S RAME SRS 4R, 224 45 LA .
B 22 4 5T A Cytoscape 3.7.2H1, #J #CSJBD-fL &
Py-RARE (5 K281

1 CSIBDIRYTRAIISERL i A BAERE G R T R
B4 %2 (STRING, https://www.stringdb.org/) FFIEETE
BT HAE(PPD) M2, 44 PPIEE SCA - A Cytoscape 3.7.2%K
Fo R HERIE5HrMCODES il ol B4 Hr i o 115
DRI, Degree=155(Degreeffi ) AYTEETT wi M
JR D HEEE o KiDegree . BetweennessfllClosenessH {1/
B L) ARSIy Ja v SR T Y B2 FAw . ]
DAVID#{#E/% (https://david.ncifcrf.gov/summary.jsp ) i
TGOTIfig i B FKEGGI# #6431t , IF X H 47 A M Ak
fdt RS 7 B9 limmatd X 50 217 22 5 70 A, 0 2 11 1)
{HR T L3MERIP< 0.051 22 5 L HE H, XF P< 0.05 (1K 56
JKUEBEST T FDRIEHFIE (adj.Pval), I B0 nl oAk
132 4T

#CSJBDAL & W I SDF MImol2 4544 F: A Swiss Target
PredictionfIPubChem % ¥ % (https://pubchem.
ncbi.nlm.nih.gov/), JF F 8GRI 2DHESR . K5, 1E
Chem3D# M} Rt Ak & ) 1 2DZE M 540l 3D S5 . 7
RCSB PDB%{#E /% (https://www.pdbus.org/) 1 Z i FL
I mol2 4 145 M IR HH- AT Ak . A4 03 e s I 2514
2P AL B R 3D 4y F A5 pdb S ffi FHPymol
2.5.4%F B HEA T I K RN AR 3L, TR 5 30 e 1l 40 A
BE PR VT BC Y 2 A B2 AR e AL hpdbquiE . A
AUTODOCK Vinal.2. 23740 7 XHE, If-ff i Pymol
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2.5.4%5 A CSTBD 55 LKL R 32 (42K 1 =2 (R (45 65 (6 A5, 7T
AL
14 BEMRHEBIEEKNCSIBDREREY
WERAFR DG TR B, BUARIR . MK T35 . TR RIS
BEHF ABRE S, FFIA T B 28 i e B2 2500 pg/mLi)
R . 10,22 pm B g AR TR, 78 A B R0R
AH 038 (ultra-high performance liquid chromatography,
UPLC){¥ 2%+, fdiHJACQUITY UPLC®BEH C18 (2.1 mmx
50 mm, 1.7 pm) #ATUPLCHMIT, SR : i shAH, W -
JK CRR BEPE I WL 22 1) 5 W3, 0.200 mL/min; &30 )% K,
280 nm; A, 30 °C; FEAEAARRR, 10 pL. ST &I
0:000, % 1#0.200 mL/min, ZE5%, 0.1%BEHR95% .
30:000, 7 1#0.200 mL/min, ZJ595%, 0.1%H#25%.

=1 HERER
Table 1 Gradient elution

Time/min Flow velocity/(mL/min) Methanol/% Water/%
0:000 0.200 5.0 95.0
10:000 0.200 15.0 85.0
25:000 0.200 30.0 70.0
60:000 0.200 45.0 55.0
85:000 0.200 60.0 40.0
110:000 0.200 100.0 0.0
120:000 0.200 100.0 0.0

1.5 zh¥Lie
1.5.1 IRBEFFa) KT KRR Ry 4] &

HEPECS7BL/6/N BRI F BTN -5 5256 sh W BHE A7 R
A (R EBUND, RFREL17 ~ 20 g, B ATIES .
SCXK(HIV1.)2019-0004, 3 i P 1] M 1 )5 1] 5 e Jt 75 &
A4 2715 4 (collagen-induced arthritis, CIA) Y, #AER
FNLARXG T 7Y i S5 26 11 R LA, 558 42 30 [G4A 7RI CFA LA
1 : TUAFR ) TR A 30 min, $40.1 mLAMATH AN RE
R, SEUER— IR . 5 IR T — IR e e
PSR RIEAT, T RS 5 5 50— R e AR A, 52
BT RA LB B2 R R S e T Do, it
= : AHUCM-mouse-2024 149,
1.52 X7 Kips

B EUNEURRASET RIFPARAELIN T : 090(043), &
ZL; 190153, /N UL OGS 20 s 29 (243) , Hh R R
A R LT A K 39 (34 ), BRI AR 41 ik 44
(443 ), BT LR e S5 (L ARG I OCTY ) A& 20 R ik o
FTA O B BRIV g IR ST 0. B
AN RTEE 164 . CIAZH/NEUIIRT . J5 fE 2 3

Ji, FIE R/ INERCIABE A ST 2
1.53 K, a R IE

CIARERIGI £ 5, HEBRBE T /WG ST/ N AETG 30 . IE
TEE/MEREE | TEHBEETIRK  REBFRIRINR . 4%
HE S S B AL 3 28 R0, AR N R ) BT e A % T
P A Ao i, TR I A CTA/N U 5 5 23 AN R
BIRIZH (CIA) | B+ CSJBD-L4H (8.1 g/kg) . #i7+CSJBD-
M#H(16.2 g/kg) . B+ CSJBD-HZH (32.4 g/kg) |
T NCZH (FIPEX RR, T B SRR B AR AR 7K ) RIS L+ 5k 3
KAE(LEF)41(0.05 mg/10 g) . HPASSHE IR, S
S 8a=0.05(BUR), AP 8 H, I KHE
A S, ARSLHK RN R BOE N 10 H . 5y BEL A
10 RSN RIE R IEF 41, He B R, fF 583 1l
S TSR/ IN R BE ML AT AL, BF 7T & 20 7 G BT 0 45 2 A
RUNRZ 2y . B CIA/NRSS T AR CSJBD# 5, 4
FK2uk, LEFHE B AR 1K, 154228 4™,
1.5.4 HE# &A-MM K T 2048 5% 2 T AL

I L LU ZZ AR N R, STHE R FIIA AR BE . 43 B/ R
ST, AR ARF BN 4% 2 B #5224 ho
10% & ¥ 19 2 R v Wt 46 /0N BB G719 , SR J5 1 A6
K FE WAL . e Je K/ BRUBEOC T A3 A A s o,
B R YIR Yt K I A B, LE B
BTN RO 2 S A= AR Ak
1.5.5 2047 %95 % KA M MMP3#=Fibronectin

BERE L A7 U] 7260 °CF AL #60 min, FFAR K
T HZEMZEE(100%. 100%F170% ) #E 173k Bk
W Y R B AU AE T, H/N K% 20 min,
RIGVEHN . BV R 7E3% H,O, I E , T Bl 2 13 £ A
W, eI TR E 10 mine #HII—HIMMP3(1 : 250)
FFibronectin(1 : 200), 7£ % IR N #EEIFH 30 min, J7H
GE PSR o SRS T IR R T, ¥ E 10 min, FHZE
MRS . THANTSAYLEL, %5 10 min, F#f13% H,0,
JEWEE 10 min, SRS NS & AYDAPL, ZERMFH 5 min,
FPL R K % E R % B . &5, i Pannoramic
MIDI D) I F A5 5
1.6 #fECIE
1.6.1 #|#&4- CSJBD #.4i% ( CSJBDS)

7 41 /N B B CSTBD 5 d, B K2k, R
16.2 g/kg. Hefi—IRZ 2545 min i R FH I EL 24 pR e
ANER B S KL, £ J5 SOME G F AR BE o K 13 LA
3000 r/min#£>10 min, )2 M7E7E56 CKEH K
30 min, 345 ( CSJBDSEEAAE —80 G, F 3 2H /N FLE
B AFARBUE AR K, 1 ik R ATA th A i AL/, A
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PR LY 1 A A 265 245 ) A ) B I 37 (NCAL IR ) o
1.6.2 FLSsfmjiliz fr

1EH FLSs(HUM-iCell-s010) FIIRA FLSs(iCell-008a) Iy
HFE A1) LE Y HAR B A PR A F . AR5 5
10%J1G 45 L3 . & A A BEDMEMES 3R I F11% 75 55 2 -5
RN .. 7715975, PBSIHVE3IK, B IH L5 LA
1: SHUBIEA TG . RIS FLSs & T Al s 7248+, 16
37 C RBUTECR 5% COM NI E . AWFg il Y
FLSs/Z 553 2 26X FLSs™,
1.6.3 Z@fiostl BRAL 32

¥ RA FLSs/) NRA FLSs#4 ., RA FLSs+CSJBDS-L41
(10% 7% 25 L7 +90%K5 37 %L ) . RA FLSs+CSJBDS-M4
(15% % 245175 +85%35 #7 3L) . RA FLSs+CSJBDS-HZ]
(20% % 2 1M1 +80% 15 77 4 ) FIRA FLSs+NCHH Il i (B4
Xf RO IR [A]5 £ CSTBD S Fr 4t i 24 hi, WA 4 i FH
TR,
1.6.4 CCK8#%MRA FLSsé@ & 7

4 RA FLSs¥ 51 H:AP 296 FLAk . RA FLSs5E 4 i M
TERE | )5, MV FIHECSIBDSH; 3724 h, 2 MBCCKSI{H| &
VLI, & A [R5 CSJBD X RA FLSsHY FE A B0 . [
96FLAAEFLINA 10 uL CCKS% T, TER5F-4 TP &2 h, If
et FH AR ARSI 51> L H 450 nmAb B9 REAE
1.6.5 ELISA#MIL-1B. IL-6. IL-8F=TNF-a

Z: IR G U A g AR e 2 1A AL
T 40 pLAE SR BE TR0 L BE &, SRJ5 IA50 uL
figpricilfl . FRERsh , MRS, 37 C T H 30 min.
WU ELISAMR, 5252 B A L5, SRS A0 uL i 5%
FIAFI50 L S FIB, FAHR -GS, #OLME T 10 min, 28
JE AL LW AR IC A S A I %% FLODME . 5
EHAGIN 3 REAS, B M EASIN 239K

1.6.6 RT-qPCR#&Mlc-Myc. CCNDI. Wnt7b. B-
cateninfe WTAP

i H Trizolis{F ARA FLSsHHEHEUERNA , AR P& 1054
SR & UL, A SR NIRRT, TR A5 s, B0
A FH 3002 S A I 35 cDNA . i FHPCRAXZS FIRT-
qQPCRIXF & B AL F A DNA, 51¥FFI W2, ¥
WZHL: 95 °C, 15 s, 400KTHER; 60 °C, 60 s, 40113 72 °C,
30 s, 400G . L3I A L EE R I AN SE T, g
ASISTAE A S 3, SRS ]2 Ok o A AR
1.6.7 Western blot#>Mc-Myc. CCND1#4=f-catenin

JHPBSYERRA FLSsPIIR, 5 K55 953, T A4 i 241
S AL @ AN . fd FHSDS-PAGE/Y 85 85 (1 B F 45
A F|IPVDEE I, FH5%MEAR 4= A2 h, 7EZ R T
TBSTYE 3K, JH4 PVDE 43 5l 42 75 B 1) —$ic-Myc
(1:1000), CCNDI(1 : 10000) ., B-catenin(1 : 1000)Fll
B-actin(1 : 1000) 1 F4 CHFH IR . TBSTHEE3KG,
PR A WOE B, AR5 S T TER B A, — b i &
1 h, TBSTPRI3W G, ECLAMF GG 2 (5 277,
FFf H Image] B4 T K BE 3B
1.6.8 Zafi %% K AR M MMP3#=Fibronectin

FEZ I T4 AIRA FLSsFHRFI U 4% 22 5 H
[ 530 min, PBSIEVE)S, FH0.5% Triton X-100#RA
FLSsifi i%10 min, Jf:JH5% BSAE 412 h, S5 B —bt
MMP3 (1 : 250) FfIFibronectin (1 : 200) —EZMFF IR .
PBSIH UL, ILAGE 4 He il 1929t —Hieeiid2 ho 7E
i % P D APDA A0 MU A% AT Y €5, ffi F Leica DMi8#%
IR AN B R SR
1.6.9 Jurish

Xt F Wnt7bid 261k, i FH500 pLARE XU A bE 75 5L 7
37 CHUARI A 5% CO M6 LA 1T FRRA FLSs, FLEIRA

%2 RT-qPCR3I#1F 7
Table2 RT-qPCR primer sequences

Gene Upstream primers (5'>3") Downstream primers (5'>3")
B-catenin GTGGGTGGTATAGAGGCTCTTGTG ATGGCAGGCTCAGTGATGTCTTC
c-Myc CGTCCTCGGATTCTCTGCTCTC GGTGGTGGGCGGTGTCTC
CCND1 CCCTCGGTGTCCTACTTCAAATG TCGCAGACCTCCAGCATCC
Wnt7b ACGGCGTGTCTGGCTCCTG CCCGCACCACCTCCACCTG
B-actin CCTGGCACCCAGCACAAT GGGCCGGACTCGTCATAC
WTAP#1 AGAGAUGAGUUAAUUCUAA UUAGAAUUAACUCAUCUCU
WTAP#2 GCAAGAGUGUACUACUCAA UUGAGUAGUACACUCUUGC
WTAP#3 GGAACAGACUAAAGACAAA UUUGUCUUUAGUCUGUUCC

c-Myc: cellular myelocytomatosis oncogene; CCNDI: cyclin D1; Wnt7b: Wnt family member 7B; WTAP: Wilms' tumor 1-associating protein.
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FLSs78 25 6 LUK Y80% ~ 90%. H54 ug Wat7bid Fik
FTRLFS R AE250 uL optidGFREE T, MR A, S51F5 min.
#4510 uL LipoHigh¥# i 7E250 uL optil 3R %k, /MRS,
A5 ming K CRLRE FEIEAILipoHighks #5378 /M R &,
1 N E 20 min, Il ARA FLSsH, 7£37 CHI5%
CO, % FH5F%RA FLSs 6 ho #RJ5 T4 A IE H FLSsH5 77
B, kSR FR24 h, NRA FLSsH R IBUS RN AR 1% .
XFF WTAPHAK, FHDEPC/AKCHK B hi i BE 220 pmol/L,
#4100 pmol WTAPRKFRLIA M AE250 pL OptikizFrIE
DA £ R G 983 . 5 uL LipoHigh #1250 pL Opti
il & LipoHigh®i 77 48, HAVL IR Bkt RbME .
RIFF 3R2,

X FHFFE WT AP 5 I Wnt7b, FFRA FLSs73 HRA
FLSs4]. RA FLSs+si-WTAP#34]1 . RA FLSs+si-
WTAP#3+Wnt7b-OE4] FIRA FLSs+si- WTAP#3+Wnt7b-
NCH. N THF5ECSIBTIAYYRA FLSsHEAHLE], K RA
FLSs/r WRA FLSs#4l. RA FLSs+CSJBDS-M#l . RA
FLSs+CSJBDS-M+Wnt7b-OEZ fIRA FLSs+CSJBDS-
M+NC#l, RT-qPCRE; Il Wnt7b. WTAP. CCNDI | c-
MycHiB-catenin, Western blot4; | CCND1, c-MycHl
Nuclear -catenin, ELISARNIL-1B., IL-6FIIL-8, ffE 7t
Kl Wnt7b, CCK8HIRA FLSsZH LT 77 .

1.7 ZitEFRZE

K G HRAESPSS 27,0047 704, BdlaRm hx+ s,
475 22 SRR ST N, R IR R 7 2273 BT (ANOVA)
PR 2 4 B) 1 2 55 47 22 55 MR T B, SR Welch
Kig; P<0.050 22 A Gei 2 i Lo

2 #R

2.1 EWERELSN
2.1.1 CSJBDIALRA¥e & A=12 5i8 549 A 15 & F TN
il f TCMSP., PubChem#ISwiss target prediction
databases, AHFFE 4515 T 7991 CSJBD H L & W AH 56 48
5, 333 Gene CardsFIOMIMEHE ZE 77152 52815 RAAH
SRR, F245 Gene CardsH 192 48614 5 FIOMIM H [
42/ A . 5 CSTBDHE A FIR A S A %S, 13 5351 M
B, Rt 4 B (MR LAFIRM B 1B) o 2549 . AR
fbA W) 28 SUHE 55,53 A Cytoscape 3.7.2H, # et 24 -
CSJBDAL G- 28 SUHE s (1 26 [T (BT 1C) o
CSJBDILA 351 RIF RAM W £ 9 2 A
STRINGH{H %2, M ITiAEE T PPIRIZS, [t 4 Fi Cytoscape
3.7 2006 AT 430 (D) o 38332 MCODESM i i
B2 — MRS 43450.000, TG E T 58715 CSJBDAH

KHYRAJRYT KB 2 (BFEILE) . #E#EDegree=155
(Degreeii 1544 ) M A OF0 4G, TS E HFT15 %0
SULIN. CTNNBI, HSP9OAAI, STAT3, MMP9, MTOR,
SRC, MYC, HIF1A, CCNDI1, CASP3, BCL2L1, GAPDH,
BCL2, ESRIMAKTI. {H453F &M &, CTNNBI, MYCHI
CCNDI# 4 58 W nt/B-cateninfF 53 5 HH 1Y S 4 3 A
(KHEILE)

XF CSJTBDAHIRAZ [H] 1 e [A1HE s AT GO, W4 T
69055 A Wit # . Horbr, 9851 5 4 I 4 LA G, T 148551 5
ST IREA C(FHEILG) o X5 25 WP Beiis A DG & LA A5
HATKEGGIE % & /1T, A 166 555 5l % . #ic i
Environmental Information Processing[}) P< 0.05 1% J5 [l £
T, 19523 5% W AL AYTE BX, £ & Wt/ B-cateninf5 518
% (B 1TH) o FHGEOBUE FE I ik 1 22 S RiAHE I, 55
faFEMAM L, RAFE MYCHICCNDI Y %35 & & 38 n
(BT~ 11) o Sk LEFM KW, CSJBD AI fig i i Wnt/p-
cateninfg 5B IS ERA.,

¥ CSIBDALA 5 X RATE B 1Y W nt 5 i 2 1
Wntl, Wnt5a, Wnt7b, Wnt8HIWnt11X4%. & BCSJBD
HEY SWit7b B REFRIZEERET) (3. BIEIIM) . 731
XTSRRI, CSJBD ] BEIE 11 5 i Wnt/B-cateninfs i
%, DI T Wnt7bS2 MR ARG EHE . B 100 1o 2% e U B4

®3 BHUEGMEWnTbEERIFNESEEN
Table 3 Monomer compounds have good binding ability with Wnt7b
Estimated AG/

Monomer compounds Binding energy/

(kcal/mol) (kJ/mol)
Notopterol -7.131 -29.856
Osthole -6.582 —-27.558
Gentiopicroside —-6.938 -29.048
Mulberroside A -7.907 -33.105
Ferulic acid -5.619 —23.526

2.2 CSIBDHFIREIRAERHE

K HUPLCKZIM T CSJBD Y S I 14 i 53, RV B2 |
T ME A | SRS B . SO A AR R T (E2A ~
2B), X 5FP s CSIBD il & B i bt . ik 5
Fh i Ab & W HTR A 0% (FIEI2F) XF R T CSTBD R (Fff
K2G) ., HTHF04E(BHEI2H), X 5Rh SRl A W7 A [F
LA CSTBD 5 Hh & ke, RWICSIBD AT H 41
RAZGFRIFST . B2 D0 I 46 B B2
2.3 CSJBDIR#2CIA/INER HIfRIE

CLA/N BRI OG5 4 R TR B 385 5[] S K 328 ¥ % Ak,
CSJBD% )i, CIA/NR B & RV (EI1A) . 2T
J R (1B . R (K 1C) FFE 2L i (511D 3%
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Fig 1 CSJBD alleviates pathology in CIA mice

A, Changes in arthritis scores in CIA mice (n = 10 in each group). B, Changes in foot swelling in CIA mice (n = 10 in each group). C, Changes in body mass in CIA
mice (n = 10 in each group). D, Changes in congestion, redness, and swelling of the feet of CIA mice (n = 3). E, CIA mouse knee joint HE staining (scale bar = 100 um) (n =
3). F-I, Changes in serum IL-1p, IL-6, IL-8, and TNF-a in CIA mice, respectively (n = 3). J and K, Tissue immunofluorescence of fibronectin and MMP3 (scale bar = 150
um) (n =3). *P<0.05 " P<0.01, vs. normal group; *P<0.05 " P<0.01, vs. model group.
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CIA/NRML T HTL-1B, TL-6. IL-8 M TNF-aft) ik T+ &
(P<0.01). HICSIBDJg, ik RAE K F 1 ik K V- Fifi
CSJBDFI AN MR (FIE ~ 11) . tt4h, CSJBDIAYY
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Fig 2 CSJBD inhibites the expression of pathological genes in RA

Cellular immunofluorescence of fibronectin (A) and MMP3 (B). ™" P < 0.01, vs. normal group; * P < 0.01, vs. RA FLSs group. 1 = 3. Scale bar = 150 ym.
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Fig 3 CSJBD inhibites the Wnt/B-catenin signaling pathway

A, mRNA expression of CCNDI in RA FLSs (n = 9). B, Protein expression of CCND1 in RA FLSs (n = 9). C, mRNA expression of c-Myc in RA FLSs (n =9). D,

Protein expression of c-Myc in RA FLSs (1 = 9). E, mRNA expression of B-catenin in RA FLSs (1 = 9). F, Protein expression of -catenin in RA FLSs (n = 9). " P < 0.01, vs.

normal group; ” P < 0.05, " P < 0.01, vs. RA FLSs group.
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Fig 4 WTAP affects Wnt7b-Wnt/f-catenin signaling axis and the expression of inflammatory factors
A, mRNA expression of Wnt7b in FLSs (n = 9). B, Cellular immunofluorescence Wnt7b (scale bar = 50 um) (1 = 3). C, Overexpression of Wnt7b mRNA expression
in RA FLSs (n = 9). D, mRNA expression of WTAP in FLSs (n =9). E, Screening WTAP siRNA sequences in RA FLSs (n = 9). F, The effect of knocking out WTAP on
Wnt7b expression (n = 9). G, CCK-8 assay was conducted to determine the proliferation of RA FLSs (n = 3). H and I, mRNA expression of CCNDI and ¢-Myc in RA FLSs
(n=9). ], Protein expression of f-catenin in RA FLSs (1 = 3). K-M, Changes in serum IL-1p, IL-6, and IL-8 (12 = 3). For A, B,and D: ** P < 0.01, vs. normal group. For C, E,
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Fig 5 CSJBD inhibites the Wnt/p-catenin signaling pathway and RA FLSs proliferation through WNT7b

A, mRNA expression of CCNDI in RA FLSs (n = 9). B, Protein expression

of CCND1 in RA FLSs (n = 3). C, mRNA expression of c-Myc in RA FLSs (n =9). D,

Protein expression of c-Myc in RA FLSs (n = 3). E, mRNA expression of -catenin in RA FLSs (n = 9). F, Protein expression of -catenin in RA FLSs (n = 3). G, CCK8 assay
was conducted to determine the proliferation of RA FLSs (n = 3). " P<0.01,vs. RA FLSs group; "P<0.05 " P<0.01, vs. RA FLSs + CSJBDS-M group.
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