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Il ( phycoerythrin, PE) FRiC 5T/ B CXC 1L T
Z A4 5 (C-X-C motif chemokine receptor 5,CXCRS5) #T
& ( CXCRS5-PE) $it /) B T 48 F v (interferon-y,
IFN-y) HLHA | 3 #% 25 1 (allophycocyanin, APC) #1ic
947/ Bl FOXP3 #i& ( FOXP3-APC) Fidi /) LAY 1
4 A & 10 (interleukin, 1L-10) i & ( 5% 5.
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10" PFU/ml, th ¥ 5 W% B A FRA 7 58
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TGN 3 ml 5885373 B A AR R L ik
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Monensin [H& S Ya MBI 4ufe 4 7€ 37 «C 5% CO,
PRI SR 14 h WUERZHME, il BD Pharmingen™
Stain Buffer 1 ml B.0 5 3 FiE (12_1, il BD Pharmin-
gen'" Mouse Foxp3 Fixation Buffer 200 wl,4 °C T
3% 30 min, & O a3 B W i BD Pharmingenyl‘M

Mouse Foxp3 Permeabilization Buffer 200 wl, &5 .0 J5
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ZIEMZES, P<0.05 HESFHEIFEX,
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2.1 /IRBHALADH PAD4 mRNA HIFRIEKTFELLE
57 B4 i BV N A 20 PAD4 mRNA
A IKKF- T (F =18.64,P <0.01) , SHAIL]
LL#, PAD4-siRNA EHJG PAD4 mRNA 13Kk 7K
FEAK(F =18. 64,3 P <0.001), WHE 1,
2.2 INBRETH CT RMATIFES AL/
SEAT CT KA it &30, 5C 45 R AN TE M, R AEA
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SHEGH R (F =505 P<0.05,F=7.17,
¥IP<0.01;F =19.89,} P <0.001;F =34.93, 1)
P<0.001;F =67.36,1 P <0.001; F =40. 88,
P <0.001) (HAIRIT A /N T P i 22 57
ToGeit2e i ), Horp JRYF24LE E EAr  RoR
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Relative expression level of PAD4 mRNA
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1 CIA/NEBHALAF PAD4 mRNA RiEKFE(n=7,x+s)
Fig.1 The expression levels of
PAD4 mRNA in bone tissue of CIA mice (n=7,x £s)

a: Control group; b:; Model group; ¢: Therapy group 1; d: Therapy

group 2; ** P <0.01 vs Control group; " P <0.001 vs Model group.
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Fig.2 CT and joint scoring of CIA mice joints

A: Mice paw CT image; B: Mice arthritis index score; * P <0.05, “* P <0.01, *** P <0.001 vs Therapy group 1;*P <0.05,"P <0.01,
#4P <0.001 vs Therapy group 2.
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Fig.3 The relative abundance of Tfh cells in mice spleen
a: Control group; b: Model group; c: Therapy group 1; d:
Therapy group 2; ** P <0.01 vs Control group; *#P <0.001 vs
Model group.
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2.4 IMNBERTHRETH  7EBAIGU/NR P, WE
) T R T S PR RE A - R A 248405 70 9 40
TR L BB B R i I G 8 I e = AE /N BRI i
IS, 4 AH A A J i 1 0 0 Ay 8 3, oF S 40
BT BESR P R 5 TCLA R 4R o 8, % S 4Kk
HABIRER 5B — 2 =2 EM . PAD4-siR-
NA YERJGE BT 1 URNRYT 2 4/ BUS U S R
AR R i R U, o AR L 5 TR T
1 ZH /0N BRURITTOIES (50 B 5 40 F B B A= ok Py 195 190 O
RAGHN A, 5 A0 ML IR 2 B R AR R 0 3697 2 4
N R TCRR BB 05 | B i DR R B2 LA R AR 440 i 12 i 1
B, WK T,

3 itig

Jonsson et al”® # i FL 1 RA ¥ PAD4 75
P, Z I 42% 1 RA B VS B PADA 16 14 FHE,
Hyt N Rk 8 ALK (anti-citrullinated peptide an-
tibodies, ACPA) P 2H ' PAD4 3% 1 5 T ACPA
PR, 42 4R BT RIR 25 903R )7 J5 PAD4 1936
FEAIG, X 3R W PAD4 A RESs 1 —FA YT RA AYHE
AL R, ABEGE K PAD4-siRNA 2 3 ik 1 5 A
CIA /NEUARM, BB CIA /N BRI T P40 Wi FAAIK

A Control group Model group
B Control group Model group
C Control group Model group
D Control group Model group

XRHIUTER PAD4 193K IR YT CIA 1 —Fh 7

Cao et al " BF5¢ 75, 7E RA B FE AN 1T Tih
2 6 L A T v B TR B T 40 L 45 S BT R
P2 T 5 Tfh 408 FR TR, H Th/Th 5
LY C OB 1 R RGR E F  1eG 5 28
ARG T SRR SO OC , ZRBH Tth 1 Tfr 210
Z5 RA WREMERE, 5 LB, CD4* CXCRS Y
PD-1" Tth ZifI7E RA B AR IALFN CIA /)N BLUG 48
JfL e 4 B Y CD4 * CXCRS * FOXP3 * 1C0S *
Tfe 4L 7E RA FB 35 A1 JE I b i) B ) 2 80 R A
P2 X Tih A1 T 40 B AN R A AR A
AMWFFEMELE] CIA /N B IGIE HF Tth 240 3 1 AH X 5L
B TE, I T 208 A AR X ECE R S B I A e
AR HE— 2 RS iR, 24 PAD4-siRNA fE T CIA
ANEUR, TEEE R Tfh 20 B 5 HE 9] [ $2 78 PAD4-
SIRNA JUERHZETAXF CIA /NI 40 i b Trh 40 i 1Y
P ELA R4 M8 T, % Tfe 40 B E 0 A8 38 45 35 6 B
BES,

Li et al "R T 95 ] RA HEE AT S0 41 fi R X
JEE AN I Th 4030 Ee 5], RA 835 1) Thl 4
JL Py b A8 S B o RA KR 8 OG5 9 VR P9 9 Th L 4 Jfd e

Therapy group 1 Therapy group 2

Therapy group 1 Therapy group 2

Therapy group 1 Therapy group 2

Therapy group 1 Therapy group 2

B7 MREXFTHFEEL x10
Fig.7 The pathological changes in mice joints x 10

A HE staining images of the front paws of mice; B: Toluidine blue staining images of the front paws of mice; C: HE staining images of the hind

paws of mice; D; Toluidine blue staining images of the hind paws of mice.
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f7 B s AR AR R P A e B gET &
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WRELZE CD4 *1IL-10 T 4L A9 B, vl BEXHIR Y
CIA /IR s B ATV AE 7 R, RS /R T RA 1Y
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Fe G e, R0, X CD4 Y 1L-10* T 41 Y Lt
BIFFAE—E 2 5, 7E CIA iRV NRP, A Tl
ARG, XAA—SE T RS X A g, 2570
GiitepiE XX EP Thl 4ETT 6 S CIA /NE &
Wt B 56 T CD4* IL-10* T 4iffi7E RA iy H ik
VeI E— 4858, 24 PAD4-siRNA 1EH T CIA
ANEUS, & BME B Th 40 B 6 T R R
CD4*1L-10" T 40 B 19 Lo 5] A8 fb AN B 3 X & B
PAD4-siRNA 38 2 90 4fil 3R 5K, %5 CIA /Iy BRULAE 74
Th1 4 A% A4 T — & RS2, X) CD4* 1L-10*
T 2R A5 M AN B

ARWFFE KB — 4878 T PAD4-siRNA 7] {fi
CIA /DN 61 TR 82 3 AT, O 5 01 1 K R i
(2R BRGAE T 2% fif , [R) F 98 4 I 54 32 T A T ik
A MRS RR R L IRYT 2 AR
HH A A3, AT 1 LTS /0N BRI IR 52 IR 7k
T HAM, XS4 R B, PAD4-siRNA f4 8 nf LLAE
J—FIEIT RA SIS 3l i 154K siRNA ZER N 1Y
FREL/EFHBS ], AT RE S5 B0 47 YR YT ROR . O
DU, G 5 A FH 1) 78 53 1 40 i R A B PAD4-siRNA
BRI EIRP, ATREXT RA 25 BB IR TP AR, X
— (R AR5 h i — R RN AIE

g5 ik 3E 3k 40 M A BORE PAD4-siRNA 12
RS, AT LIA SO ZE K PAD4 mRNA JTEIY il
TR 8 A A P R 2 S Y B 5, ok ik
RA SEE R 1 FILAE TG it DRI K o 240 Ay
) siIRNA Hi 2% )7 s AT BEN RA BRI $ Bt —Fh iy
(RS, 48R | 3k e R AT T AR AR BT itk — 2
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PAD4-siRNA alleviates disease progression of collagen-induced

arthritis mice by regulating T cells subpopulation
Lu Yanrong', Zhao Kai®, Pang Chunyan'

(' Central Laboratory ,>Dept of Rheumatology, The First Affiliated Hospital of
Baotou Medical College ,Baotou 014010)

Abstract Objective To investigate the therapeutic effects of a small interfering RNA (siRNA) vector targeting
peptidyl arginine deaminase 4 (PAD4) and splenocytes infected with a PAD4-siRNA virus, on collagen-induced
arthritis (CIA) mice, and to elucidate the underlying mechanisms. Methods The experiment mice were divided
into four groups; control group, model group, therapy group 1 and therapy group 2, with 7 mice in each group.
Control group mice were not treated. Initially, collagen-induced arthritis ( CIA) mice model were established using
bovine type II collagen. Model group mice were injected by PBS buffer Therapy group 1 mice were injected of
PAD4-siRNA virus solution into the tail vein of the CIA mice, while therapy group 2 mice were injected of spleno-
cytes infected with PAD4-siRNA virus via the same route. These injections were carried out once a week for a total
of eight weeks. Subsequently, the alterations in T follicular helper (Tth) , T follicular regulatory ( Tfr) , T helper 1
(Thl), and CD4 " IL-10" T cells in the splenocytes of the mice were analyzed. Additionally, the pathological
changes in the articular cartilage of the mice joints were detected. Results Comparison with control group, mice of
model group exhibited a significant increase in the proportions of Tth and Thl cells in the spleen (P <0.05),
while the proportions of Tfr and CD4 " IL-10 " T cells remained unchanged. Comparison with model group, therapy
eroup 1 and therapy group 2 demonstrated a significant decrease in the proportions of Tfth and Thl cells (P <
0.05), with no changes were observed in the proportions of Tfr and CD4 * TL-10 " T cells. Additionally, the articu-
lar surface in the mice of control group was smooth, whereas model group showed signs of inflammatory cell infiltra-
tion, rough articular surface, and cartilage destruction. Following treatment with PAD4-siRNA , the infiltration of
inflammatory cells and cartilage destruction in the hind paws of CIA mice in therapy group 1 were reduced. Howev-
er, no reduction was observed in the infiltration of inflammatory cells and cartilage destruction in the front paws of
CIA mice. In contrast, therapy group 2 exhibited a reduction in the infiltration of inflammatory cells and cartilage
destruction in both the front and hind paws of CIA mice. Conclusion Gene silencing of PAD4 expression can de-
crease the proportion of Tfh and Thl cells, leading to an amelioration of pathological changes in joints and cartilage
of hind paws. Furthermore, the therapeutic efficacy is observed in the front paws of CIA mice, and PAD4-siRNA
plays a role on CIA mice by regulating T cells subpopulation of splenocytes.
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