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AR BT AR ( ANCA) A 5 1 I 7 4% 46 JiE I 225 4 3 ik [
FEFER - F R, SIRYT ANCA FH 51 M 8 98 T 7 R AT
FREERL A ek . Ak AN GEO %l B Rk 1%
GSE108109 3tk % , M R & 5 AHSE LT QA 3 43 4 IF
e 22 S . A DAVID FEZR o i 11517 5 R 3k ) 5 3
HA HRHE P (KEGG) FIZEE AR (GO) & 44 #r, @i
STRING. [¥#] st 14 322 48 JiF i 355 356 A1 4 %) B 11 940 4 B A FH DO 8%
HF—458 3 miRWalk F1 DIANA-LncBase i3 2 i 3744 7
PR T 4 RNA (ceRNA) T8 45, I DA 9 45 = 0 15k 1
KHEFLR 2 ROC fh4k . AN A PG R EERL K M8 B e i
F2 B E TR RIIESE 9 ANCA A ek 1l 4 56 f8 & B 21 208
ARHEATEUE , LAE ANCA AHSCHEIM 4 R B B SR AR (IgA
B SINR AL ) SR X BR AL, XU AE B ) B AL SRR AR
AT G gl A e £, I i S RE 41 A Y £ 8 A AT 1T
BGRE RE 3 — 2P B e A A5 3 BT 07 2k L 1) S B R 1) 2 3K 1%
190, ] 5 S PR 1) 7 4016 %% FEAH 5 RAEFR AR HEAT Pear-
son ZEMAH M A . SR Lok il 25 R R IASE A 846
A Ho 444 AR IR B EIE 402 IR R K E T
PH. 38T KEGG Fl GO & 44 Hr kA3 T 5 2 5 PR 2 48 56 19
T2 R FEAFLA, o CSFIR 1 TNFRSF1B 41 UK 7E AN-
CA MMM R PiREM 27 3H, R T KC-
NQ10TI-hsa-miR-125a-5p-TNFRSF1B 7& P ) £ 4% N T 1 3%
4+ RNA (ceRNA) #2508 3] ANCA A2 P 14 6 pr AR
15 (5], TgA BHbn A 6 4, /N AR B AR AS 3 ], B 2R 4
LURAS I e e AL 45 S 278 CSFIR [TNFRSF1B 7E ANCA #H
MM A R B R BB TN BRI T, % ANCA 48 %
Il RECHE B Pearson AHOGH: 24T, 15 5 CSFIR (3R & 5
PR T B R IEAH DG (r = 0. 587) , TNFRSFIB (1) 3Rk
EHME C R EASTERIEMEL(r=0.646), &it 8
A YIE B2 R 1 CSFIR Fl TNFRSF1B 452 5 4
P A SCEE L M T T B Y ceRNA 4% W 2%, 38 i
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B0 AP 7 240 i M 53 B 4R ( antineutrophil cytoplas-
mic antibody, ANCA ) A5 ¥: I & R 2 —25 i ANCA
B LA/ G BE JRAE FNEF 2k AL IR N FRAE 1) —
RKARGNE A B RIS . ANCA AHICE LA R 1Y)
B B AL & ANCAs 35 rb s 20 i i B 0
TR AL AN PR 7~ 05 1 AR 23 g il , DA TG 46345 1
PRI o R ANCA A GV I 48 A AE 1N
BWURIIEA 2 2NE R, BiE 24 1Y £ T NCBI-E A
ik ZE45 (gene expression omnibus, GEO) $UHig R4
GRIRRLE AR 20 05 1 O ik — 2B R ANCA AH 51
M4 R AAEREHLE SR HE TR e, AL Bl
il GEO ¥# )% \DAVID 6. 8 7ELE V-5 %} ANCA #%
PRI AE AR 22 S 338 L PR R AT 0 2 o A i PR 5 2 PR
HH P4 P (Kyoto encyclopedia of genes and ge-
nomes , KEGG ) Fl1FE [F A< {4 ( gene ontology, GO) & 4£
I3 A R3] 3k 2 2 S e DR 2 R 1) 2 11 5 2 [T A
HAEM PGB BRI 280 0 ) ANCA FH 5GP 1L 4
RIAEF BB FE N, Il 1 miRWalk 1 DIANA-
LncBase 4 ¢ #5000 JF 44 2 4 98 78 55 4+ 7 RNA
( competing endogenous RNAs, ceRNA ) {4 W 2% , ly
E— 20 AT BRI SR AR LB B, RS ANCA
FH G LA R S AT ) SEL B AT

1 #R5H®

1.1 ANCA HXMMEXRBEIHFEERERT
M GEO ¥4l b T 80 ANCA AH G i 45 & ik
ki, e 40 @ Seskin : ANCA H5¢
PEMLAE R ;@ 4 B R (series) ;B AFFE 7
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TR @ JETE L E Wl A2 © FE
HAUENL: /K

1.2 fFEERKREER A R KM (R
4.0.2) HATE IR R AL B, (A R & 4F A0 limma
B AT 22 S RGR R R T k. ¥ P E/N T
0.05 H. logFC( 27850 R XHER T 1 AE i ik
ZE AR IR 25, G [F I L F R SRR
Z AR B RIBRA G F 5 S FIAT ggplot2 3K
PRIV 22 S ARk B R i Il . ] pheatmap
AL (RA:1.0.12) HilfERT 50 22 3Rk 5
TR

1.3 £2REEE&E49%H HF A DAVID 6.8 (ht-
tps://david. nciferf. gov/ ) fELE & XA 273K
FER AT GO A #R L PR 55 e DR 24 7 4 A5 0
(KEGG Pathway) & 7%, & P <0.05, F|
TE£k 22 T A (http : //www. bioinformatics. com. cn)
W& R A R AT AT AL, 45 2R 20 ) DA IR B &
SIBERER

1.4 RENZHXEFEER PPI MEHE @
b PR R AT, S R ST S A AR A P Y
2 F K EW, F A STRING ( http;//string-db.
org/ ) I IX L 22 S KL PR 2 5 1) 5 19 S5 22 J) 4 A
AR Kol G 7, IR HIERI AR Cytoscape H4 45
RIATAHAL CRRA: 3.7.1)

1.5 ol 3¢ A Bz & 48 5K B B /s RNA ( microR-
NA,miRNA)  fili f7EL A0 2 miRWalk 3.0 F500
L RAERAE B AR v Y 22 5 A BE I ) miRNA
i 0 H [7] Bt 78 TargetScan F1 miRDB #(4J§ J# H 47 7
g miRNA , 257 mRNA-miRNA AR T & FH [ 4% , 3571
FHAE 18 B A Cytoscape ¥ 45 3R ] # 4L (bl A<
3.7.1),

1.6 MERIEMIXEE ceRNA M4 i ] DIAN-
A-LncBase v. 2 Bdi FEFi 6 5 F A& miRNA A HOCHK
AR AEZAS RNA (long non-coding RNA, IncRNA)
i 45T : @ miRNA 5 LneRNA #HEAEH £
PPEIUIE LU ; @ LncRNA B AL B IE; @ W3
(pr. score) > 0.9, 7F miRNA-mRNA F1 IncRNA-
miRNA A HAE R 3ERE T, @7 T ceRNA 17 45 (
¢ R 7222 18 T B (http ://www. bioinformatics.
com. cn ) K45 REAT RTIAL , S5 R LUK o BT JoR
1.7 XEEETROEN @ Bk PPT o &
ceRNA {2 P 25 A A, 0 18 1 g 2 7 JE I 25 AR 1
TR DG B 25 e AR IA AL Al CSFIR #I TNFRSFIB, i
A TEL 2’ T. B (hitp://www. bioinformatics. com.

en) 231l R FE I H) ROC i £k, ROC il 2k % A
JEE RE S PE AT ROC il 261 787 A2 (area under the
curve, AUC) SFATMERE, LR PEAS DGR K] X 3 %
M1 ANCA FHOGHE M4 58 S0 BIRRE

1.8 XBEREREMIIE ZSKERAR LS 24
SOREZWT RGE, A 2013 4F 1 J] -2022 4E3 7
PO P AR 2B I B B a2 i 8, Horp ANCA A
RAEIMAE R 1S B, /N A2 B R 3 1], TgA B
15 {5, A S5 4 BB TR K2 W 2R 1T HE (PAS |
Masson Y44 ) HUBEI2 W, 7EDGEE T 5800 Jr , PEA
[F) G 9 i A0 M 2 Y AR R, X BEZH O HE e
WLEETC W] I A8 0 200 L 42 11 25 A AR5« B0 N 28 Pk
B 3 1, TgA B 6 ], S S 15 5] ANCA 2%
PEMAE R o LL SR04 w12, b I R AT 0 K ot
R MR HINGYT . MR aiE U kAT S
HAUZ R A R 1 h JERUGHETT IS K1k,
3% H, 0, i NI I A0 Vi, FH R IR Sk 2%
MRAER Y b AT LR B 5, 5% A i HEE H
(BSA) WRE AT 1 h, 538 25 5 RS A — P06 B
WUV R BT A P -4 CURFEE . WH
BERRERZE 01l (PBS) Vi VB 5 4k 25 T DL — Ho i B s
H,Z IR E 30 min J5H] PBS {H UL, A Z 2 ALk
Al (DAB) (5, B 30BE T WLERROR , 95 AR 52 4
AR, K7 B i v e s s dt e, 3 XU B 5 B
Y NSRS, [FIRPR ANCA A -F- 20
2% FF{H (mean optical density, MOD) {H 51Ifi FR & AETS
B CELHE 1 40 M, rb ko 4t e 3t 4. C e i 2
1) 4 Pearson AHIGHE 3T

1.9 SeitZ4bi® i SPSS(Version:26.0) il 1T
G2 00T, R IES AT A BB, 25 3R
MRo AP LLHCR T ¢ K, A S BOR 5 R T R
T K5, 2220 (8] tU R B R 2R 5 22000, A 4
Mok Ml Pearson £k P 4H 57347, 3 ] Graphpad prism
(Version:8.0. 1)) ZHIE F .

2 HR

2.1 ANCA HXMEMEREREENTFESER

BT bR e A IE, IR R BT BOEE 4
GSE108109, Z%%ii4EF-4 Jy GPL19983 , Hirfif 4%
6 T IRALBRAHN 15 4~ ANCA A I M 4 AR A
W RE T X EELE GSE108109 47 4r it 4k Fil kb
FOE 1A) . FIH R AR limma B4R, S AL
3|22 R RIBFEE (DEGs ) 846 4>, Hirr 444 A HL 3
5 B B 402 AN JE D SRR B R R kil
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IR T ZEFHE P RIEACE-(E 1B) . F/i 10 2550
%0 b8 2 K & FCERIG. CYBB, UCP2. LYZ.
C1QC ,FSCN1 . ECMI ,NCKAP1L C3AR1, fij 10 4
Z5 W EM T & K & GSTA2, ALB, AFM,
GLYATL1., SLCI2A3., CTP4All, SLCI6AI2,
ATP6VOD2 . CALB1 . EGF ( [&] 1C) . fdi ff| pheatmap
AP TR 50 255 Fak 3L R I El (&1 2)
FE—ATRF—AM S 1 I 5 B — B — A4l 57
MIFEA . JZIR R, AR mRNA B 1A
AT LK i BB 4L F ANCA A 26 145 & HR
WA IX 53 o

2.2 EREREESH  FIH DAVID £ 58 T
ELXF ANCA AH G 148 R Z A 4 (GSE108109 ) Hr 2
SFIRELH AT KEGG & 54047, H 25 R WL IE 3A,
KEGG 43 #1 78 25 53 3R L P 8 2 4R 7F AMAGER
e PO I AR AT R AR A | R S R R R
SRR ER 5 AL R A 20 € PASO X 5
Fipy o i A 988 i P A B 10 SR L ISR 2R P Bk
R PRI R AL AL SR R R A
FRARIT B A ok . 4 o (O A A BR R IR L T R
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E1 ANCA HHXMMERERRIEIER
A ANCA OGP L4898 ok PR Gl B 1) B 31 46 5 B2 ANCA AH DGk
A5 R 2 I O B 2T 05 BRI i o R Rk
WA R TC 3 25 S D 5 C i 10 AN 25 B R IR 22 R
FREER A R FILE S NS R IR

B2 ANCA XMmEHRA S0 M ERREEEMRE

I AAEF ) AGE-RAGE {5 5 1l #% . H &R  Z A TR
TR R IR AR S . [FII, X A 22 S Ik L A
RN LS AR AR AN T I RERE T T E & i,
SER LI 3B, B T B A T AR SO 1A AR
J AR ISE B 9 TR 2 AR R R IR
i MLLRES S B a E A EA A A%,
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3 ANCA HXMmMEREZFREERERSN
A ANCA AARYEIM A R KEGG B 44347 B: ANCA FISCIEIM 4 CO W4T

2.3 RENEHXEFERRPPI MEHE @
11 GO F AT, S5 5 37 AN B HEAE RAE LA Y
ol FEny 22 R ERIB K, Al H STRING (htp.//
string — db. org/ ) ¥4 HE A E IV 245 25 S FE IR R8T Y
PPL 4% . RBRARSL AT i, I F I Cytoscape 3K {4
AL, G5 RN 4 FR . IZRSAL S T 34 Sk
FLH, 4y 55 CSFIR ., HDACS . SEMA7A . NRROS .
CSF1 .C5ARI . PTGER3 . ITGB2 , TNFRSF11B . FPR3 .
TNF . RELA . PIK3CG . KNG1 . RELB . C3 . PYCARD,
CD97 .C3AR1 .CCRI1 .LYN . TGFBI ,ANXAI .CDI80 .
CYBB,FOS . TNFRSFIB . LYZ. HCK . BMP2 . VNNI .
AXL NOX4 TLR7, i &2 5 3% 3K 3 [ v] GBS H 45
RAE SN e 2 5 JNE g 2 BB BE 1A

4 RENEZEXERFIAERPPLEEERAMNLE

2.4 miRNA % ceRNA M &#E HLF 19 4
miRNA ( {1 hsa-miR-22-3p . hsa-let-7e-5p . hsa-miR-
92a-3p F hsa-miR-331-3p) .2 4~ A3 KA ( PTGER3
il FOS) .7 4~ I ¥4 ¥ A ( TNFRSFIB, CSFIR
ADGRES5 HDAC5 .CD180 AXL #1 SEMA7A) 7£ mR-
NA-miRNA A EAE M 25 (& 5) . ik DIANA-
LncBase v. 2 %5408 42 0 6 744 1 ceRNA 945 [ 2%,
ZM 4 A5 12 > miRNA (41 hsa-miR-22-3p | hsa-
miR-125a-5p il hsa-miR-331-3p) 5 P FifZE R E K
3 ( ADGRE5, AXL, CSFIR. HDAC5 A
TNFRSFIB) , [7] B} 45 & T 19 4~ IncRNA ( {1 KC-
NQ1OT1 . XIST .NEAT1 ,CASC7 1 MALAT1 %), {&
PR XV 2 A0 BAE B9 98 42 Bl b L 45 KC-
NQ10T1-hsa-miR-125a-5p-TNFRSF1B (& 6) .

E5 miRNA-mRNA il f £ &
777 :miRNA ; [P . 25 L N 2060 . RiRSERR s b . N R B
2k % - miRNA 122 5 5L PR 22 [A] 119 AH B 42 ) 45
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B 6 IncRNA-miRNA-E EE i34 mE

2.5 XBRENZEENFERTHEN H
Cytoscape H1 [ cytohubba 47 {/[- i 32 5 B 48 i [ 227 ik
Ko FITT MCC B33 0 14 Hh s 4 78 S Ny 2 AR v
MG HE 2 R RIXER, 5 R W3R 1 fros.
PUBMED 7E £k i 1482 5 ANCA AH ¢ M 1 4 fi
T/ TR A Sk 38T I A% B0 9 I 25 22 S 3R ik Ok
B, fe 2035 1 CSFIR F1 TNFRSFIB 3 5 5L A,
it 22 K T A (http://www. bioinformatics.
com. cn) 21l AN B L A 1) ROC {28 , 1158 il 4%
A, A2 S AL E CSFIR Al TNFRSFIB {1y iif
LTEBIRT 0.9 7)o BEHT X P BER ) 2
SRR AT LUK X L AT ANCA AH 56 1 1M 45 46 i 3%
XAk

2.6 XBESREAERMWIE Eomaiby
RGN O 5 4 7 257 35 R A ANCA A G 1 1L A8 4%
BE B L FRR, 5 LR EYE B

A 10

0.8
oy 06
= AUC:0.944
® 0.4

0.2

0

0 02 04 06 08 1.0
14 5

REBUE

R1 MCCHEFREXBREMNEERFEER

ey LI 4 B T4y
1 TNF 2 058
2 CSFIR 1 854
3 ITGB2 1718
4 CCRI1 1716
5 C3ARI 1 584
6 CYBB 1472
7 TLR7 1 082
8 HCK 726
9 CD44 396
10 CSF1 276
11 FOS 160
12 C5AR1 145
13 TGFB1 132
14 BMP2 122
15 C3 32
16 LYZ 26
17 KNG1 14
17 TNFRSF1B 14
17 RELA 14
20 RELB 10
R—2, M E T X BE 4, CSFIR il TNFRSF1B #E AN-

CA HIICHE M4 R & 35 35 335, WA 8A 8B,
T4 4 O B I [ ()~ 2006 285 FE AL, ANCA A G 1
MAS 441 CSFIR SEHE38 B2y 0. 063 6 +0. 020 0,
TNFRSF1B 44568 Bl 4 0. 051 6 +0. 025 7, IgA
B2 CSFIR SEH6 38 BE (2 0. 037 9 £0. 006 3,
TNFRSF1B SEHE 8 B 0. 024 5 £0. 005 5, /)
4] CSFIR ML 3 Ry 0.027 7 £0. 007 8,
TNFRSF1B 8068 Bl 4 0. 023 4 +0. 007 6, AN-
CA AH I I A& 2H 10 PR > DG B 35 D] 1) - Y8 06 %% B
fH Y A W&, 22 5 A S E (P <

1.0
0.8
0.6
AUC:0.956

0.4
0.2

0

0 02 04 06 08 1.0

15 57 1k

&7 CSFIR #1 TNFRSF1B #J ROC i £
A:CSF1R ¥ ROC fifj£k ; B: TNFRSF1B i) ROC Hii2k
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0.05), WK 8C, [FHfH¥ ANCA 415 MOD S W EHATERIEMHAK(r=0.646,P <0.05), IL
I R 2 REFE A L5 1 20 B 358 A ks 2 M o F 4 &9,
C [ W2 ) i Pearson #HICH: 73 #7, &3 CSFIR 41

o aon ISR SR 3 i
REEES PR AT S E R M (r =
0.587,P <0.05) , TNFRSF1B £ ff) 3 ik & Fl L5 C ANCA FH N I8 R 2 — 2l T h PRk 20 o i
A ANCA IgAN MCD
B ANCA IgAN MCD
c 015 0.151
0.10 8 o.10f
= m
-
o [~
8 005t 5 0.05F
E_4
0 1 1 1 0 1 1 1
ANCA IgAN MCD ANCA IgAN MCD

E8 XHRA5 ANCA AFHRR HC LELERE x400
A:CSFIR $MARIC ; B: TNFRSF1B #4510 ;s C:CSFIR HI TNFRSF1B 7E 4520 (V- o2 B

151 —
~ | Y-87.60*x+2.955 130 Y=1000%X-4.705
"g —_
= S
~ - oy -
& 10 £ 100
Ay )
= R
5 =
= 5r > 50F
= O
ES
0 . . . 0 . . .
0 0.05 0.10 0.15 0 0.05 0.10 0.15
CSFIRMOD TNFRSF1B MOD

9 ANCA 42 CSF1R,TNFRSF1B i) MOD 5 ¢ ISR X 9 #7
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FERHUIAA T PR B S e i o R IESE
ANCA AJ 38 3 H 3% 2R 40 0 B 00E R0 A% M 4t Ml 181
TR BN . AAV 1 S 42 0 2 Bl g3
YN A OC, HATC 24 £ X B 400 T 41 jfg F0 kb
N OP R EZTT 7/ I 3 el W W S oV U
¥ — I S H AR DG A A P U 24 Ry BB
TPz

AWFFEIE L 53 GSE108109 Itk £l 48 , i ik
th 846 ~22 RN ELIN Hor 444 BRI RS B,
402 ML FRIE T . 7E KEGG {5 538 B 43
2% 5 R PR T2 B B AE AMAS RN BE 1M SR RN L 4
TR 2 PR A R L R R AR SR A T K. T
GO =W IhRe /b, EMIF £ 2 5 RAE A0 E
F R Rk, 45 CSFIR  HDACS ,SEMAT7A |
NRROS. CSF1., C5AR1. PTGER3, ITGB2, TN-
FRSF11B FPR3 TNF .RELA PIK3CG KNG1 .RELB,
C3.PYCARD ., CD97 . C3ARI , CCR1l, LYN, TGFB1 ,
ANXA1 , CD180, CYBB, FOS. TNFRSFIB, VNNI .
AXL NOX4 \TLR7, [HULARMFFEHE— L T ax s
RAEVATEAN S 22 I ceRNA 95 A W 2%, 38
1 MCC B33k Hh a5 AR 7E ARE Ny 2 S A v 11 G
25k CSFIR #1 TNFRSFIB, 31 & 3 T 44%
KCNQ10T1-hsa-miR-125a-5p-TNFRSF1B 7£ N ) &
SV, [ BSAE ANCA FH G i 4 4% 58 4 B e
LA TN A B L R ) 3R AT I, L 5 4 M
AIMTEE R —3% , IFSZ T CSFIR i1 TNFRSFIB 7E AN-
CA FHOCME IS 48 £8 38 B I v i) 3R B0 B AL 3 1
FIE

CSFIR JZ& i CSFIR 3 [K] g idh (1) — PP 4t if 5 10
BEH, @ SRR CSF1 M L34 454, 2 5 E
WM AR A, 16 JE R e fl s e v 4 il 2 A A
CSFIR fz FEZECARIE CSF1, 78 IR | 48 0 559 PR
AT, HUE CSF1 B KT 8.2 b, SR4E B 20 i )
RACTROIR B, PRl 4l SR s s 2 7 SEE
EL W 4 M J5 , R B CSF1 I 24 £ DI 3 I s 4
S . Lenzo et al'™ A W TERAZS S5 1F T 2L
HAE IV H, CSFIR {55 78 AH X 45 B 1) B B 44 il
Wi T R R R . Ok 2 IR UE IS /E ANCA
FHSCHE A R P AEAE AR 2 5 B W20 M AR A6 AH 2C 1 b
B, KT AAV R IR SN AL 2L T 5 B OR
CD206 F1 CD163 ff 535 i 2 38 N, X Lebr B 5 ik
PO 1 AT (M2) AHED o I AR
JLRT BE B 2 Fh 48 0 4h i YT, A4S IL-6, IL-8
gt RN T ANCA AR 56 I 45 46 19 48 9 2

Mo ARBFFEH GO 43 HTilEs% CSFIR & 4 1E R AE
WAEYE R, AIEF ROC i Z6HESE CSFIR 122 &
FEETT LB IE A1 AAV BT X 4y, fEJG 48
S5 FROEE R, 75 ANCA AH OCHE I 4 R B 3% Kb
A CSFIR (A0t A Bl B TF . PRt o
I CSF1/CSF1R 3 B4R AT BE 1 o 847 5 W 200 ff 7 £
MR S, N T A2 1 98 E 19 & 2B, iz CSFIR
PO AT B B ANCA A 5GP 1ML A 28 7E IR Y7
M

TNFRSF1B 2 i3 31 5C [N 1 3% 14 48 5% 1% ( TN-
FRSF) [ 53 22— , SUFR MR SR A8 IR - 32 {4 2 (TN-
FR2) , & TNF-o i) EEZ K2 —, S 5HAFEM
P, T TNF-o BfERAVE 3T TNF-o FOZ5 8085
HTRIT RAEF B B e MR . SR, Hrb i 51
FE PR T 25045 EL AT JR B, AT A 2 PR Ay H i o ot o
AR TNF Z A (TNFR1 fl TNFR2 ) S22 34012
Y2ETiRE. TNFRI F 245 TNF {298 T FfIfE R )
e, i TNFR2 3475 J5 3542 TRAF2 cIAP1/cIAP2'B)
HOIP'"™ JE ji TNFR2 55 4% (SC) , A I T 4usE
PRI . TNFR2 ZEAK A A AT S 3 45 o T
I (regulatory T cells, Treg) HJ 4L AT BE, &7~
TNFR2 Jg&— S B S 15 ] 7o R, e
i) TNFR2 i AS $ [f] TNF-o O %y 55 51, B 5% % 0
TNF-TNFR2 {5 53 B Al il Th2 H1 Th17 fH% 1L 2%
i e ez, TNF/TNFR2 55l i %
WA SR Th2 A1 Th17 Ak, hn 5 i #5538 R
SEUO L VEZ T 4N A ANCA A 56 I % 4 ) B 95
PN AEIE S P ANCA A6 M 4 48, Th7 #]
S0 CCL20 FihThe , 1 Th2 FH2E 1 CCL22 [fi 3
PP T2k BRI 33k T b 2 0 1R 7 X 0 D #e 2 9
PRIRAE SRR 45 A AHEIE 45 5 Hr, TNFR2 1E
ANCA FH G I 48 A f8 3 rh 3Rk B 25 s, AR ¢
T A5 O, TR UE RAE M FE R . IRk, TNFR2
K AT e 2 20 ANCA FH 5GP I 48 9% 1Y 44 I
N, R ANCA FH I A 26T BBT 2R £

AR I — A T S 5E A G H ceRNA
W 2. b i 15 3 2 19 /& KCNQLOTI -hsa-miR-
125a-5p-TNFRSF1B PEFES . IncRNA KCNQ10T1 E
A VR AT AR T, T 3 3 miR-381-3p/ETS2 %1
P& ARDS /INELURY 48 E B>, AT 3 5 TkBa 411 4
RIS 8 A L5 SV UL 00 M 1) 8 S A 5 L miR-
125a-5p 515 3 41 [ e 200 JHE0 10 95 075 0 8 A e g2
# 3 miR-125a-5p/TRAF6/TAK1 #l{E #F B W 48 it
M2 # Ak, 7T 23 g 205 (LPS) i i & 4E™ . &
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A5 AE 92 3 # 35 miR-125a-5p 7] 400 ff] TN-
FRSF1B {2 ER 5 A stk PRI, ARG ceRNA 3
PG AE D AE ANCA A 5GP 1L 45 4 H, TNFRSF1B
] §8 5% #| KCNQ10T1-hsa-miR-125a-5p-TNFRSF1B
AR X T B — A IR

g5 Lk AR S AR Y B F TR T
ANCA S I35 9% 9 i 7 2850 6 35k R % ] BE 11
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Abstract Objective To explore the candidate genes and potential molecular mechanisms of anti-neutrophil cyto-
plasmic antibodies ( ANCA ) -associated vasculitis by bioinformatics and experimental validation, and to provide a
scientific theoretical basis for the treatment of potential inflammatory targets for ANCA-associated vasculitis. Meth-
ods The GSE108109 chip data was retrieved from the Gene Expression Omnibus( GEO) database, and the differ-
ential genes were processed, analyzed and screened using the R language related program package. Kyoto encyclo-
pedia of genes and genomes (KEGG) and gene ontology (GO) enrichment analysis was carried out using DAVID
online network cable, and the interaction network of the protein encoded by the selected genes of inflammatory syn-
drome was constructed through STRING website. Further endogenous competitive RNA ( ceRNA) regulatory net-
work was predicted and constructed through miRWalk and DIANA-LncBase databases, and key genes were
screened from the network to draw ROC curve. The renal biopsy samples of patients with ANCA-associated vasculi-
tis confirmed by our hospital were collected as the experimental group, and the renal biopsy samples of IgA ne-
phropathy and micro-adaptive nephropathy were collected as the control group. Immunohistochemical staining was
performed on the collected renal biopsy samples, and the average optical density was calculated by semi-quantita-
tive analysis of immunohistochemical staining to further verify the expression of the key genes screened by the bioin-
formatics analysis. Pearson linear correlation analysis was performed between the average optical density results and
the clinical inflammatory data of patients. Results 846 differential genes were screened, of which 444 genes were
significantly up-regulated and 402 genes were significantly down-regulated. Through KEGG and GO analysis, im-
portant differentially expressed genes related to inflammation regulation were obtained. Among them, CSFIR and
TNFRSF1B, two differentially expressed genes never reported in ANCA-associated vasculitis, attracted our atten-
tion. At the same time, we constructed multiple ceRNA regulatory axes including KCNQ10OT1-hsa-miR-125a-5p-
TNFRSF1B. There were 15 samples of ANCA-associated vasculitis, 6 samples of IgA nephropathy, and 3 samples
of micropathological kidney. Immunohistochemical results of renal biopsy specimens showed that the expression of
CSF1R and TNFRSF1B in ANCA-associated vasculitis kidney tissue was higher than that in the control group.
Pearson correlation analysis of clinical data of patients in ANCA group showed that the expression of CSFIR was
positively correlated with the content of neutrophil count (r=0.587), and the expression of TNFRSF1B was posi-
tively correlated with the content of serum C-reactive protein (r =0. 646). Conclusion Key genes related to in-
flammatory regulation such as CSF1R and TNFRSF1B were investigated by bioinformatics methods, and a rigorous
ceRNA regulatory network was constructed. The expression of CSF1R and TNFRSF1B in ANCA vasculitis was high-
er than that in the control group through immunohistochemistry. The results provides a scientific theoretical basis for
the molecular mechanism of inflammation, and laid a good foundation for new therapeutic targets of ANCA-related
vasculitis for inflammation.

Key words ANCA-associated vasculitis; bioinformatics analysis; CSFIR; TNFRSF1B; inflammation ; competing
endogenous RNAs



