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IgA IHIL4E % JLE AP NI ATPSB mRNA, UBAS2 mRNA
155 B s B 52 W B ESE
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i E: BE R IgA ¥ X (IgAV) L& 5hJE e ATP &R B B5 T (ATPSB) mRNA, 2 Z& 8 AS2 A A4
K& G as =4 (UBAS2) mRNA £k 5 Bt AmmE R X %, Fik #RIR2022F1 A ~ 2023 F 10 A L&
FRE P ERKE 6 143 4] IgAV BIUE AR %, RBATH R R A E IR —F 5 H [gAV B4t 40 (n=82) #»
IgAV B3EHE 4 (n=61) ; ARG RTH SL¥RmE 9 h T L4 (n=44) Fo R LA (n=99) ; 3 LIE ) 60 4] 1
BARMe A A 3 B4, S AT 38 K28 PCR (qRT-PCR ) %4 ATPSB mRNA, UBAS2 mRNA & ik/K-F, b4 £ &40
bR AL, % A% Logistic B2 547 [gAV BILE A B340 %0 B % it &% % T4 42 (ROC) W & 547 ATP5B
mRNA, UBAS52 mRNA £ ik 5 IgAV #J)UK & BH45 B sk m A A TR ML, G5R R4, 1gAV B 54 A IgAV
BB 45 28 98 A £ F ATPSB mRNA (1.01+0.21, 1.24+0.26, 1.46+0.35) , UBA52mRNA (1.03+0.19, 1.19+0.22,
1.4240.28) , Scr (55.69+12.78 wmol/L, 62.85+13.92umol/L, 76.49+ 1534w mol/L) , BUN ( 11.85 %+ 2.91mmol/
L, 13.46+2.78mmol/L, 17.54+3.45mmol/L ) K-FAR KI5, LR & £ 5F LA %3t F & L (F=39.666 ~ 64.417,
¥ P<0.05), 5RE A MER, B AWM d ATPSB mRNA(1.52+0.34 vs 1.19+0.20), UBA52 mRNA(1.49+0.31 vs
1.08+0.21) RiEH 3, 2FAAL%ITFEL (127253, 9.241, 3 P<0.001), Logistic B2 947 %+, Scr, BUN, ATPSB
mRNA, UBA52 mRNA £ IgAV & &£ B 445 691k = £ B & (¥ P<0.05). 9}R e+ ATPSB mRNA B4 UBAS52 mRNA
TR IgAV %L E A& B 345 89 AUC(95%CI) # 0.823(0.607 ~ 0.914), ¥ B & T & & £ 370 (2=1.952, 2.021, 3
P<0.05) ; %MA 2 ATPSB mRNA B4 UBAS2 mRNA Fial IgAV & 5% £ & % AUC(95%CI) 4 0.851(0.617 ~ 0.958),
TR AT A kTR (Z=2.035, 2.098, ¥ P<0.05) . £ IgAV #)LSHJE & F ATPSB mRNA, UBAS52 mRNA
FOART G [gAV BB fe L EAR R, B TAE A BB Wi A UG I-45 09 A L A A &4

X1 IgA M %; BH; ATP & B S 3 mRNA; 7 &1 AS2 BRI BHIAE A A& 7= )
mRNA
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Relationship between Expression of ATPSB mRNA, UBAS2 mRNA in
Peripheral Blood and Renal Injury and Disease Recurrence in

Children with IgA Vasculitis

PAN Xiaotao, TANG Hui(Department of Clinical Laboratory, Shanghai Fengxian Disirict Central Hospital ,
Shanghat 201499, China)

Abstract: Objective To explore the relationship between the expression of ATPSB mRNA and UBAS2 mRNA in the peripheral
blood of children with IgA vasculitis (IgA ) and kidney injury and disease recurrence. Methods 143 children with [gAV
admitted to Shanghai Fengxian District Central Hospital from January 2022 to October 2023 were selected as the study subjects,
and were further divided into IgAV kidney injury group ( n=82) and IgAV kidney non-injury group (n=61) according to
whether they were combined with the involvement of the kidneys . According to the postoperative follow-up, the patients were
divided into a relapse group (n=44)and a non-recurrence group (#=99). In addition, 60 cases of healthy medical checkups were
selected as the control group in the same period. Real-time fluorescence quantitative PCR was used to detect the expression levels
of ATP5B mRNA and UBAS52mRNA and compared the expression levels of the two in each group. Multivariate Logistic
regression analysis was performed to analyze the influencing factors of kidney injury in IgAV children. The predictive value of
ATPSBmRNA and UBA52mRNA expression on renal injury and disease recurrence in IgAV children was analyzed by receiver
operator characteristic (ROC) curve. Results The levels of ATPSBmRNA(1.01 +£0.21,1.24 +0.26,1.46 + 0.35), UBAS52 mRNA
(1.03+£0.19, 1.19+£0.22, 1.42+0.28), Scr(55.69 = 12.78 w mol/L, 62.85+13.92 p mol/L, 76.49 + 15.34 p mol/L)
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and BUN(11.85£2.9Immol/L, 13.46 =2.78mmol/L, 17.54 = 3.45mmol/L) in peripheral blood of the control group, IgAV renal
injury group and IgAV renal injury group were increased successively, and the differences between groups were statistically
significant(#=39.666 ~ 64.417, all P<0.05). Compared with the non-relapsed group, the expressions of ATP5SB mRNA
(1.52£0.34 vs 1.19 £ 0.20)and UBAS52 mRNA (1.49 +0.31 vs 1.08 + 0.21) in peripheral blood of the relapsed group were
increased, and the differences were statistically significant (/=7.253, 9.241, all P<0.001). Logistic regression analysis showed
that, Scr, BUN, ATP5B and UBA52 were independent risk factors for the development of renal injury in IgAV (all £<0.05).
The AUC(95%CI) of ATPSBmRNA combined with UBA5S2mRNA in peripheral blood was 0.823(0.607 ~ 0.914), which was
significantly higher than the single prediction of both (Z=1.952, 2.021, all P<0.05) . The AUC(95%CI) of ATPSBmRNA
combined with UBA52mRNA in peripheral blood to predict IgAV disease recurrence was 0.851(0.617 ~ 0.958), which was also
significantly better than the single prediction of both ( Z=2.035, 2.098, all P<0.05) . Conclusion The expression levels of
ATP5B mRNA and UBAS52 mRNA in peripheral blood of children with IgAV are associated with renal injury and recurrence of

IgAV, which can be used as effective biomarkers for disease diagnosis and prognosis.
Keywords: immunoglobulin A vasculitis; kidney injury; ATP5B mRNA; UBAS52 mRNA

IgA I145 & (immunoglobulin A vasculitis, IgAV)
NFRI o, LR WL R G %,
WRLGI, LT, Bl ME RS E, HIGR
FEI Ry B SRS RBE . TR . MR . T A H i
R B0 4 U2 B G TeAV LA EE I &
fiE, HIgAV fEiR T IR o %, T E g Lr 4
TR AME R B I, TRARR S 1gAV B #i4
KB RANK bR, X TBm a2 W
o PEAGFIYAR YT SR L A R L. ATP &
HHE B S WHE (ATPSB) JEZbifk ATP A lF5 %
W Z—, Z5aMaEE IR . TR,
ATPSB 7E M B IEpam h Rk 75, IS5 EH0im
K R R EIAG, HAE ML AT BE 38 2 P
PR AL IR IR TG A 26 P, TR ZOobiiR R 7= A, ik
BB P, 2 REA AS2 FREHHAE RS
Y11 (UBAS2) JE—Fz RGN, EHEMARK
B R i 1o AR R R4 AR . UBAS2 7E—
S6 [ B E s TR IR, W UBAS2 ik 3Rk
A SR A A T 1R IgAV W, e Ay
S TR S AE SN 1T BE S A A AN R
erzEal ©. PR AR i ATPSB Fil UBAS2 %
TR AT R TgAV 2 LR P AR BRIk A
I 5 B B0 10 B OB B 2 R AT ARV AR I SR
AW 5T 5 AE 0 5 K6 I 1gAV L AR JE it ATPSB
mRNA il UBA52 mRNA HJZEAIKF-, 437 ATPSB
mRNA, UBA52 mRNA 5 IgAV L& LE B 455 K
PIRE KRR, UM — 18R 1gAV 1 &R
BUHL . PR UG S HEBr I BRI AR IS , T MR
KRR T PR A5
1 MR5FE
1.1 AR BEE2022 481 H ~ 2023 4 10 A
TR 2R B XA R B GIA Y 143 1 1gAV HBULPE
MGG, Hop B 75 4, &k 68 ], AR %
3~ 14(656+1.58) %, MG Kk ZENE

E—2 4 b 1gAV B4 41 (n=82) il IgAV 3k
A (n=61) ; IgAV B#ifhdl: BHHE456), &
37 4, FHAERE 6.65 = 1.61 % KIHiAE RO
32 B E Y, 48 IR sk ST, 50 B HA
W IgAV BRI AL F% 30 4, Lotk 31 441,

RS 6.41 £1.52 %5 RN AL 18 4RIk
TERY, 39 BB OCTT R, 43 B AR R . 5
VEI[E I 60 f5i) g R (AR & S X HR AL, Forp b5 1 32
B, Lotk 28 4, 4FEWE 3 ~ 14 (623 +1.57) %, &
WEAH | IgAV BG4 AT IgAV B BS540 40 Sl 4 )
X, 2R THIEE X (/=0.033, 0.061, HP
> 0.05) . PAbRHE: OFFE LR RS
B R TMPGBEES G2 TR R (2023)) THEEMEE R
BWRE P Qe R & ARV T AT 2597697 5

Qi KRBT . HEBRbRIE: OBEMm T2y L ;

QABERT 2 F NATBEEE | SR S5E 254 1 H 5
FF A B 2y | (LR o fR RS LEE 9 A bR UE:
AAAT—A AN TeERGy, ERMHRME . R
FIEEZGY) s MANMIREIN | PRUTIE B RS AE IE 3, A
WSS IAT I FOLYE S A B [R) 3R = B e B 22 B
ZXIE (20220110)

1.2 BEL5RA 2 A4k H{L (AEROSET,
FEEHERS ) 4 A A BT . Bt
J# 31 (Thermo 73 7], NanoDrop2000); ABI 7500
S 5 G B A Wl B S (QRT-PCR) 1% ( 35 [ ABI
v 5 PBS Z2ibie . AR ARAE ST 5 ( Cytiva,
FHE ) ; Trizol( LWEFIRAEYRHEARA R ); 5
5357 & (Thermo 23 A] ).

13 Fik

131 FEACRAE S Ab P, SR AFFREAA [gAV
s ) R YA IT 1T S IR B KON 4ml BT HUEEE T,
ANERFUTCHE PBS IRAI G, A Ik B 40 ff 4 5
W, [EHIEEANE M. PBS, k404 B AR R 1L
1ot 1+ 1, 2200r/min 2.0 30 min, .05 A]
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AN o = S| =1 Nl | R R A =l I O S
2R Z R R A1 R I SRS A% 4 L (PBMC), 4325 th
PBMC, #RJ5HHE T % 5 ml PBS B & L&,
1 600r/min Z§.0> 8 min, 3% L3, PBS PRk 2 5k
4 PBMC TR 225550 .

1.3.2 GORHIAE . AR T 3210 SERIPERE, LG4
W MR, R DR R A A R R A (B ) T
s G IRTEARATIN 4 17 B 00 200 B 53 B 4SRN 1 48
e (WBC). ZL40M1 (RBC) Flif/Miit% (PLT); 4
A s A AL BTS2 #MAS (C3, C4). B C I
1 (CRP). I AILAEF (Ser), IfiLJR & & (BUN) Fl

I C(Cys C).

1.3.3 qRT-PCR {45 ] ATPSB mRNA , UBA52 mRNA
F kK. ] FH Trizol i 7 $2 B PBMC 24 ity B
RNA, ZpfERHEE AL H VKA A RNA 523, g
RNA e R4l I 5% 5% 00 808 RNA %
SEN cDNA, LI cDNA MR T RT-gPCR S L,
FL 4548 M: 95°C 30s,95°C 55, 60°C 34s, 40 MG,
K 27449 3 1145 ATPSB 1 UBAS2 [ mRNA #H
Pk, L GAPDH ANZ. 5IWMAETAY T
B (L) ARAFRG, 51YFI 0« 1.

®1 Elk 2]
HN L9 TS
ATP5B 5’-GTTGGCAGTGAGCATTACGATGTTG-3’ 5’-GCACGGGACACGGTCAACTTG-3
UBAS2 5’-CTGCCGCAAGTGCTATGCTC-3 5’-CGCAGGTTGTTGGTGTGACC-3’
GAPDH 5’-ACAGCAACAGGGTGGTGGAC-3 5-TTTGAGGGTGCAGCGAACTT-3’

1.3.4 Bfivi: TgAV s 0 29697 I IRAE IR TE R I, 78
B BERT L S 6 A A BETT, SRAELE XITT12E
LRV, BAMYI—IR, iCsRHE kK 1E
o ARPEBETE A, FRBI M E KA (n=44) FI
KEKH (n=99) . IgAV kB2 & 12 X Rk R
BRI R —A H B L5 TR BT & e Jk e A2 A
HAh R G5 730
14 it od R SPSS23.0 A% ¥ids k47
GiiteE b, HBORBIL n(%) s, 4lia] bR
2 s F5 A IR RTTECR R IS + b
2 (Xts) FoR, ABHEBCRH ¢ KR p R Ry
x2

25081 2K Logistic [711H 4387 1gAV LK 4
BRI R R 5 i 2 TAERHME (ROC)
24 H1 ATPSB mRNA, UBAS52 mRNA FikX} IgAV
SEIURAE B B i 52 TR EL,  P<0.05 K
SHAAGFE L

2GR

2.1 IgAV BIUR A BEHG e W Z o4 Wk
2. XIRAL . IgAV B AR 41R IgAV B 45140 4 Ak
JE Il ATPSB mRNA, UBAS52 mRNA, Scr, BUN
KRR T, 2H ] o2 S A et 22 (3
P<0.001),

IgAV BILREBHERGRBRZIN (Xts)

i (XZHZ)E) 1AV 5 1:1%? 4l IgAV(EfS)WE P4 P 4 Pt P
WBC(10"1) 8.86+2.14 8.93+197 9.55£2.02 3013 0051 0455 0650 1961 0052 1834  0.069
PLT(10L)  185.68+30.87  187.78+31.19 193543156 1226 0296 0372 0710 1483  0.040 1085 0280
C3(gL) 0.78£0.18 0.81£0.17 0.82+0.19 0875 0419 0943 0348 1272 0205 0325 0745
Cd(g/) 0.24+0.08 0.24£0.05 0.25+0.06 0597 0552 0007 0992 0860 0391 1057 0292
CRP(mg/L) 23.87+3.14 23.97+3.18 2406+3.69 2783 0064 0174 0862 0325 0746  0.153  0.879
Ser(wmol/L) ~ 55.69+12.78  62.85+13.92 76491534 39.666 <0001 -2535 0013 8635 <0001 5468 <0.001
BUN(mmol/L)  11.85£2.91 13.46£2.78 1754345 64417 <0001 3112 /0002 10481 <0001 7582 <0.001
CysCmglL) 37241761 3776 +7.83 3854798 0496 0609 0370 0712 0993 0322 0583 0561
ATPSBmRNA  1.01+0.21 1.2420.26 146035 42545 <0001 5348 <0001 8856 <0001 -4132 <0.001
UBAS2mRNA  1.03£0.19 1.19£0.22 142028 47885 <0001 4278 <0001 9342 <0001 -5310 <0.001

T ty, P XRYL vs TgAV BFHESUGLL; 1, P,: XHRLH vs IgAV BG4 4, Py: TgAV 'BAEBGL vs TgAV F 0540 .

22 AKRMFekF K INE F ATP5SB mRNA,

UBAS52mRNA 7K -Frbdx X} 143 4 IgAV #IL5E R

M 6 A ARG, HohE K 1gAV L 44 9], 2%
N 30.77%. SARE KAME, & &4 5 E I
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ATP5B mRNA(1.52 +0.34 vs 1.19 + 0.20), UBAS52 HAR & (WKfE: 0=J&, 1=74 ), LI Scr, BUN,
mRNA(1.49 +0.31 vs 1.08 + 0.21) B FE T, 22 ATP5B mRNA, UBAS52 & H 75647 Logistic [AIJF434T,
S BA G EE L (1=7.253, 9.241, ¥4 P<0.001). 45K, Ser, BUN M2 ATPSBmRNA, UBAS52 mRNA
2.3 Logistic = )2 2 #7 IgAV & JL & £ B W45 o9 % JE 1AV B URAE BT fEk R 2 (34 P<0.05).
B & W3, UL IgAV LR &4 B i

%3 Logistic EJF5r #2400 [gAV & & B EE
S B SE Waldy’ P OR 95%CI
Ser 0.854 0419 4154 0.017 2.349 1.112 ~ 3.644
BUN 0.883 0.456 3.748 0.005 2418 1215 ~ 3731
ATP5B mRNA 1015 0.621 2,664 <0.001 2.759 1468 ~ 3.985
UBA52 mRNA 0.988 0.545 3.085 <0.001 2,686 1397 ~ 3852

24 4 A fr F ATP5B mRNA, UBAS52 mRNA #f H B ss, —MBasELr, HEBRERE R
IgAV B IUK A B 45 a9 Tl a3k 4 FiE 1, 1, A, HEZLED, 51k gAV FR,
ROC [l £/ #r &8 3 WoR, AR I h ATPSB mRNA PEE AW SEGET Y T, IR RER TR
1 UBAS2 mRNA FiKIA M 1gAV L& A B it FES MR EY), LUEh 1gAV B4 S &2 4 )
Yy AUC (95%CI) 4y 0.823 (0.607 ~ 0.914) , % HIHZW 5 iRy St pr .

FRH P (2=1.952, 2.021, ] P<0.05) . %5 4MEIN ATP5B mRNA, UBA52 mRNA Xt [gAV
%4 SMEIM ATPSB mRNA, UBAS52 mRNA 3 [gAV FILE XTI E (%)
BILE & BERGHTNMNE (%) iH A AUC 95%(CI MU ARRE
A HEME  AUC 95%CI BURE RRRE ATPSBmRNA 139 0728 0.627 ~ 0907 6997  57.15
ATPSBmRNA 131 0719 0547 ~ 0.824  47.62 80.07 UBAS2ZMRNA 132 0716 0641 ~ 0857 8091 4753
UBAS2mRNA 129 0.697 0587 ~ 0773  48.59 74.26 WEBA 0851 0617~ 095 748 7995
WS - 0823 0607 ~0914 72.04 76.19
1.0
1.0
0.8
0.8
0.6
0.6 i
i &
B 0.4
0.4
0.2 F
0.2 (1)=— ATPSB B :ﬁ'l;s;g
5= mEna 3 —FEYE
o ; i ; :
0 L L ! L 0.2 0.4 0.6 0.8 1.0
0.2 0.4 0.6 0.8 1.0 |-
1455
Bl 1 ATP5B mRNA, UBAS2mRNA Fiilll [gAV EBJLE £ B2 ATPSB mRNA, UBAS52 mRNA Fiill [gAV £)LE
”%Tﬁﬁﬂl‘] ROC ﬂ% Z%E"J ROC Hﬁ_@é
2.5 4 A £ F ATPSB mRNA, UBAS52 mRNA % ABISEE, TgAV HJLANEIT ATPSB mRNA,

IgAV EILE A ey Fm 48 W3R S A 20 ROC UBAS) mRNA HIRZE/KF- 287 FXHRAL, H. IgAV
HHELPHT 0/, ATPSB mRNA A UBAS2 mRNA & pisiffizi ks TH-AEH4L. #% ATPSB mRNA.,
IR B 1gAV BILBRE K1 AUCOS%CD) H UBAS2 mRNA W55 T ToAV B IEH G INHEIE, 4
0.851(0.617 ~ 0.958), f TPU#H MM (Z=2.035,  uphrppamiapzsing:— Bty zﬂjﬁﬁ%&wﬁﬁﬁ DNA )

2.098, #) P<0.05) POAHILRE, FUA R OB, i R A A
3 Wik A}E?ﬁ%ﬁ%?’ﬁﬁﬁ%ﬁ?‘s “” Na'K -ATPSB XL

IgAV & FREL leA N EMRILHEUIMT - ok @B, SRR, e
ISR RAERIPIT, AR gyt iz, iz g 7R TR, HAEHED

B AR N OUREE . (R FIRE it ey, 4R T ATPSB BHT4Na60
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FLRME, WEPE RIS LIS SIRYIeE, 1gAV S
S E U, i/ IVE bR AR R R A AL
SERRE, AN EASER IS, R AT Na™ B
WS, ATPSB 5584 2= TR AL UE A Y,
HOER T = T BE B RAR S 12220, SRk
H B DNA, S FU#E B R AR R 52 (A G =
SN, DAITRZMR T BT R AR e R fee S .
YA SAE . R SR . SRR S T e R
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1z % - AWHART?E (ubiquitin-proteasome pathway
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S5K, BB /NERIERE BR R SE R, SR R ECE D)
figazAn .

o3 —J7 T & B ATPSB, UBAS2 /& IgAV & /4
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AbtsEid ik ROC MIZEUESE 740 I ATPS BmRNA
1 UBAS2 mRNA ik 712 Wr [gAV & 4= B 45 B
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VAN, FHHEEILT ATPSB F1 UBAS2 4L
VAT RIS, N TgAV SRR HT G LR ik .

2 LFTiR, 1gAV HJLAMAE I ATPS BmRNA
Fl UBA52 mRNA FRik7K-F-T i 5 B 45 S &2
REEYIRDE, AR PEAR e 1 AN F 15 B AR AR
YitrEY .
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