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B, HRENAREE. A REFIRRNA (circRNA)TEANBHPAFB B ZRE, FEAN
VE3E4RNA (ceRNA) 57 /NRNA (miRNA)4: 4, ZESLEFREEE(ER . WEAMPELREENFH
M iR A SLE B I circRNAIR 7 circ-0007385R AR, W8S 5SLERK. BH: AH R BEFRFSLE
8 241 I BN 4H i (PBMC) P circ-0007385 IR /K T I & L, ASLERI RIS SR iiA
YINREY . ik EBWIRSLERE 606 0531345, R 266])/ERNSLEA, 188 A\305I1E xR
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R SLES Wi F) e ettt | BURR B A i 4% T T A7 (Area Under the Curve, AUC). 452 1) SLE&Z 4 Il PBMC
Hicirc-0007385 X AR EA R (p < 0.01), B EEWKEESNEEIRdsDNATEIEMHR(r = 0.6839 p <
0.001) RISLEFRE 3R 8 (SLEDAI-2K)i¥4r IEAHSR (r = 0.5933 p < 0.01), 5FMAC3FiAER(r=-0.6617 p
<0.05). 2) 45 BHARFM circ-00073855miR-181bfF F 4S5, RT-qPCRE R ER, SLEEH
4ME flPBMCH miR-181bfFRE R S B AAM L BEREK(p < 0.01), FH5circ-0007385FE &K AH
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UX ¥ RSLERE S HRA, —nBERIHEAIRE, circ-000738584miR-181b7] LURHEE KL
Wrrkmate, MIZR TFER(AUC)H0.9078 (R4 50.85, K R1k0.87). &ib: KBIAEH, SMEIMPBMC
Hcirc-00073858% 5 miR-181bZE M SLER R HEA —EHSWiE, HH5VIRKSLERERIREE
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Abstract

Background: Systemic lupus erythematosus (SLE) is a complex autoimmune disease involving
multiple organs and multiple systems, and its etiology has not been clarified. Previous studies
have shown that circle RNA (circRNA) is widely expressed in human tissues and organs, and plays
an important role in SLE as a competitive endogenous RNA (ceRNA) binding to microRNAs (miR-
NA). In the early stage, the research group screened the serum circRNA of SLE patients through
high-throughput sequencing analysis, suggesting that circ-0007385 expression was abnormal,
which may be involved in the pathogenesis of SLE. Objective: This study aims to explore the
circ-0007385 in peripheral blood mononuclear cells (PBMC) of patients with SLE. The expression
level of circ-0007385 and its significance were analyzed to find new biomarkers for early diagno-
sis of SLE. Methods: 60 patients with primary SLE (34 patients in active phase, 26 patients in stable
phase) were selected as SLE group, and 30 healthy people as control group. The circRNA expres-
sion level in peripheral blood PBMC of the subjects was analyzed by high-throughput sequencing.
The expression level of circ-0007385 and miR-181b in serum of all subjects was detected by RTqPCR.
The circRNA-miRNA interaction network was constructed by bioinformatics technology. The spe-
cificity of circ-0007385 and miR-181b in serum for the diagnosis of primary SLE was analyzed by
receiver operating characteristic (ROC) curve results of sensitivity and area under the curve (AUC).
Results: 1) Circ-0007385 in peripheral blood PBMC of SLE patients was significantly higher than
that of the control group (p < 0.01), and was positively correlated with dsDNA antibody (r = 0.6839
p < 0.001) and SLEDAI-2K score (r = 0.5933 p < 0.01), negative correlation with complement C3 (r
= -0.6617 p < 0.05). 2) Bioinformatics predicted the specific binding sites of circ-0007385 and
miR-181b. RT-qPCR results showed that the expression of miR-181b in peripheral blood PBMC of
SLE patients was significantly lower than that of control group (p < 0.01), and compared with that
of circ-0007385 expression was negatively correlated (r = -0.5839 p < 0.01). 3) ROC curve analysis
showed that circ in peripheral blood PBMC circ-0007385 and miR-181b expression levels can dis-
tinguish patients with primary SLE from the control group. The binary logistic regression model
shows that circ-0007385 combined with miR-181b can provide better diagnostic accuracy, and the
area under the curve (AUC) is 0.9078 (sensitivity is 0.85, specificity is 0.87). Conclusion: This study
shows that circ-0007385 combined with miR-181b in peripheral blood PBMC has certain diagnos-
tic value in predicting the incidence of SLE, and is significantly related to the disease activity of pa-
tients with primary SLE.
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P—)
1. 5=

RGP B (Systemic lupus erythematosus, SLE) & —Fh B & 2 88 B 10 H & s M, HAEFEAE
TreAd 2 A ks g RAE[1]. SLE AN Z F RN, Bifh. 5. BERMENEEHEE
ZHHRAE KIE, FREAZHARIRRERI2], InRTAEhanfr 2192 W SLE milmpkik, Bk, T
RIS SLE Hgi LA br S E S EE[3] [4]. BOLIIHE TR Q2 I IR IR RNA 76 SLE
MIfEF, A SLE BIARIBHLEIEZ AL T Hi iR [5]. PRk RNA(CIrcRNA) & —FiiRr k1 4E 4% RNA, H RNA
REW | I BSHN A E BB FRIR RNA 71, %A S 32 (A)E[6]. LR, MR RNA 1E
MNRABRGEE P2 RIE, BN MENTETE RNA(CeRNA) 51 RNAMIRNA)S &, fEH ORISR 5
AP LA IR R IE, 5 SLE WA Im V1A 5[ 7] [8], ASHWF 7T B AEHR 78 SLE i3 41 i #4241 g (PBMC)
H1 ¢irc-0007385 [ KF- I i H 5B s B R, O SLE MR 2 W SRR A B8 5.

2. LTk
2.1, BEARINE

AW G IR HUAE T & T T SR e R S BHIIG 1) 60 BilHI K SLE B3, Firfs SLE BE IR & 3 E X
T 722 (ACR)1997 fEi2WrbsdE, HFER&IFHANE S IE RGHE, S B OIEIRe RS E ™
HPIRE, IR B, AR EERARTE, — A WA SR B iR 50 g i)
M. Hd 55 6 4, 254 ]; i 20~69 &, AR 39 &, 1A SLE H. KA RS ML HEIRIEES)
8% 2000 (Systemic lupus erythematosus disease activity index 2000, SLEDAI-2K)iEAT 1t PF0 52201
FIEMN : PIRTCTEZN (73 B = 0~4 73) R EESRIRIE BN (78 = 5~9 7). " EEBIR TGN (7 8 = 10~14 43).
EFEBRESN (5r 4 > 15 43) I 7 B i i SLEE B KR e BHE BHER AR VPAS A, K 60 il SLE B3 70 A
WA s REEn (8 > 9 7, 34 Bl). FRE BALL( 4 < 5 4r, 26 ). JEFFEIR HATE AR B (g B A 1)
HIEE 30 GIFE X HEZL, Hr 55 34, 2 27 5, Fi¢ 19~68 & ALFERE 38 &0 A ZIAE MR
WG R . I FRREH BT LR R R i, TS S AR 2R ENEE T
=t
2.2. MBI

T I R Pk 2 R R B R N K SLE BB MVRREAS(S mL), FEUWCEEREAS fG 4 /NPy, s F N A0 & I ipk B2
S 53 B9 3 IR B CRELBAE AR S T, A B R ) 7 B M A I AN % 4E M (PBMC) T 7 1 58 G e S
(RT-qPCR).

2.3 EEEMF

5 Nlumina HiSeqTM 2500 il 7~ £ (35 B I A4 J& MV 26 10T B B = K gh) ) -4 i (5 40Tk
SLE 3% 5 4 Bt FE) AT, X B 46 7 5B AT A= 5 B 5 bt

2.4, XN EERAMER M (RT-gPCR)
i F TRIzol iXFFI(VAZYME, SEE)FZEURI4ELL S RNA, FE{ &R )5 RNA (1 pg)fE 42°C F M
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60 735, 7E 95°C N R 3 7-4f(Bio Rad, 3£[H) L3RS cDNA Bk, {#iH SYBR Green PCR JE-44(Beiding
TIANGEN, FEJt5E)%F cDNA (1 pL)i#t4T qRT-PCR ¥ 34 041 (35 [E N AEY R4 /A 7). circ-0007385 5]
YIF%) T:5' - CGTGACCCAGAAGTGCGTTCACA-3F:5-TGGGGGTGTATCAGTCTTTGGTT-3', GAPDH
YE NN EBGHIR, 514F %14 Forward: 5-GGACCTGACCTGCCGTCTAG-3, Reverse:
5-GTAGCCCAGGATGCCCTTGA-3)EN. MM 95°C F M 15 7k, 7E 94°CF =M 20 5,
7E 60°C NV 34 F5, St 40 ANMEIR . S0# TR ENZE, SRR IR E A ER L, M RIEKT R 274

2.5. Gt St

FT A Giit43 #3548 GraphPad Prism (GraphPad Software, CA, USA)#/T. ERFEILL X £S R,
LA LR SR T 2400, A 2 R EHET Turkey W56 LB H 2 A E R, 7 EF H 2 IESH i
(45 W ZEL IR EE R L Student’s t A B0 dbAT LB, R TEZS 2304 (1 50408 13 4 18] L IBCR 2 BRI 380 54T LG
5, RS BT R Pearson AHIC Mk SR RIS 2 AF 71k i & (receiver operating characteristic curve,
ROC f1£k) 7 #7 circRNA 5 miRNA F 7207 SLE FIRBUE 5457 % . p<0.05 NESFEGRIT#E L.

3. &R
3.1. SLE B&4pAEM PBMC = circ-0007385 BIRIEER RIGHREN

1) A AR ZE R FH v 30 U P A 4 A et i (n = 5) . WK SLE &3 (n = 5)41& 1. PBMC
) circRNA ik ils, P4 circRNA [FEER A0 27~ 194 4 circRNA (100 /M2 2 F AT 94 AN 2.2 T 1)
BERILZE AW IR FERIA Z FHid 2 519 3 /> circRNA (circ-0002416. circ-0000387. circ-0007385),
ffiH RT-gPCR #ATS01E, )& SLE B 5XALAHEL, A circ-0007385 Fis & (1.76 + 0.22)f1) i H
HYiit 3 L (p < 0.05), circ-0002416 ik #(1.12 + 0.18). circ-0000387 # ik #:(1.08 + 0.16) 5 %} 8 41 % 57
TG4 % L (p > 0.05), RT-qPCR 45 R B RiGshifidl. e gl xR 4141 & il PBMC H circ-0007385
FKIEEHHN 1.88 £0.29. 158 +0.21, 1.07 +0.38, iENMAKRIEERE R/ TR, RelidRik
R EETARA, WAL, piy <001,

2) SLE &4 il PBMC H circ-0007385 ik 5 SLE Fdi i ol 5 2 35 AH 5%

F4 SLE 2% 41 & i PBMC H circ-0007385 (1) 335 & 5 i i ) BIFE R (BT dsDNA Fif . SLE i
ZliF5% 2000 #MA C3.24 h JRE F € & S BRE E BT sm BUiR)#EATHE O S0#, 45 3R 7R, circ-0007385
RiLE 5P dsDNA Hiik R 2 IEHISS(r = 0.6839 p < 0.001), 15 SLE Zoliik2h#H%k 2000 (SLEDAI-2 K)PF4)
B IEAHK(r=0.5933 p<0.01), S5FMA C3 B FMAHK(r=-0.6617 p<0.01), 524 h JRIFHER. Hk
BREE . P10 sm Pk Z B A FHCE.

3.2. circ-0007385 ATRE{E N AIE=S RNA 5 miR-181b ¥R E S L IFEER

1) circRNA-miRNA A EL{E F 1 94 45 1)

fi /| argetscan, miRanda, PITA, RNAhybrid, and RNA22 i 77275l circ-0007385 5 miRNA 1
PP AT LSS &, A2 I 3000 FAH LA FH b %55 H 100 M AESS & 11 miRNA G id PubMed 1 Embase
B AR5 SLE AHOCH miRNA, BEdRE&IEE, #ix T 67 4> miRNA. T OAMET, R SLE
MIE AL G . RNA BIESRIZIRSE & S R ARHEXT BT 22 (1) circRNA-mIRNA-SLE 24 21 i) miRNA
HATHES, FRATRIL miR-181b 7EHAD 67 > miRNA F1155) 551 -

2) SLE 41 il PBMC ' miR-181b FiA & 5% N

RT-gPCR &5 B /R 7E SLE 41 5% R 4141 1 PBMC A miR-181b RiA #4355 0.79 £ 0.22.1.0 £ 0.23,
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WAL, SLE 20 5.3 f%{%(p < 0.05), H. SLE %1 miR-181b *ix & 5 circ-0007385 ik & il & 3 Tk e (r
=-0.5839 p < 0.01).

3.3. circ-0007385 BX& miR-181b & SLE HB&i2HiAY ROC MiZk 4

ik ROC Wk r#rit 7t T 4ME Ifi. PBMC H circ-0007385. miR-181b {4 SLE B #H 1L 12 Witk bt
#r{# , circ-0007385 FH T [X 4> SLE 3 e e A 41 AUC A 0.7878 (BUE M v 0.76, 45 5731 0.84, p < 0.01),
miR-181b Fl-F[X 4> SLE ¥ S5 AL AUC A 0.7428 (BB 0.81, #5531~ 0.77, p<0.01), A —
JCIBEFIASIS/ER circ-0007385 Bt4 miR-181b 21 SLE B H Al &%k (circ-0007385 & miR-181b =
1.112¢irc-0007385 + 1.004miR-181b, ROC 4 #7145 4 i /i circ-0007385 B4 miR-181b 1 AFR At £E 2 W
HERfZ, AUC iy 0.9078 (/&4 0.85, #5751t 0.87, p<0.01), Wi 1.

100
80 Y miR-181b
=X .
g 60 A ¢irc_0007385
& 40
20 B circ_0007385&miR-181b
0 = L] L)

I 1 1
0 20 40 60 80 100
100% - #¢ R 1%

Figure 1. circ-0007385 combined with miR-181b ROC curve analysis
1. ¢irc-0007385 Bt & miR-181b A ROC HiZk 347

FIREEREN], ¥k SLE HFEAME I PBMC H circ-0007385 BE#A miR-181b 7E il SLE ¥ kLA
—E ML WINME .
4. g

RGP BEIRIE (Systemic Lupus Erythematosus, SLE) & —Fig 4 4 B 1t 5 & oy M, JLRFIEAE T
2B PR AE9], EEEYTTRMZ AN B, B2 E. K va T nl By e I RO R A,
FEK B FEAAEA[10]. WECERB, 2LIAM circRNA 5 SLE & 4Rk FE S IR 56[11] [12], B ER,
N4z circ-0004156 F1 circ-0082626 W& &, S¥imidzhte. B Srfiid =4 DL RAERE DIAH K,
AR SLE W AES T B 2 Wibs 470, [RI o] AR D9 VAl 2 o 7 B R BE ATV Bl 14 (R FE FR[13] . 2011 4,
Salmena % N AR T 354+ 5 RNA (CeRNA)R M [14], %R UiIEH, —%% RNA {EN ceRNA, #f
DL IS 554 H AR miRNA | mRNA FI3E[FRISEG07 sk B H AR miRNA FITheE. Bk 2 1R AR,
circRNA T LMEAN ceRNA, ilid 3543221 miRNA KiH 40P mRNA [12IA[15] [16]. A#F5tH,
circ-0007385 #FSLAE SLE & WAME Il PBMC H i B, S5PmiGsh B4R un: $T dsSDNA ik,
SLEDAI2K {4 FlkMAk C3 B3 IEAE, @ik ROC Bk /i, 7E SLE HIiZWith, ROC s iR
circ-0007385 Ik & miR-181b ()& 74 0.85, K5 514 0.87, AUC 4 0.9078 (p < 0.05), iX % H] circ-0007385
AIE B SLE 2 Wi, VP SLE Fmis shit AR HR br o

AR, AEYME B 2 TR B G R, A R [17], &R AT RE S S e R
KRIEANTRE BETTAE R, ONFERE AT PRAT 7T SR B4 S [18], A BT WA # S B O AOm L, 5 S Im ARG
J7[19]. AT L 05T circ-0007385 VEEA/E LS, I VS BF o 7% e H— N ERREN
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CircRNA-MiRNA M %%, %% SLE [ 454 . RNA BY B2 R IR 45 & 55 255 A e A1 X 37 4 22 1)
circRNA-miRNA - SLE 4 & o1 1) miRNA 4T 1516 , 126 HURFAE f AH DS ) miR-181b Jfi@ it RT-qPCR 4l
AW FE R, SLE 4M&E 1 PBMC ' circ-0007385 Tl SLE & BA — & Mis Wi, S¥& SLE
BE ISR WA M. 78 SLE 4, A1ME I PBMC ' miR-181b (1A X 3852 & 5 5% HE 4 AH LE 55
FHIEAK, IF5 circ-0007385 Fik B MM, HHEN circ-0007385 #E SLE 1 4E Fl Al it il it 45 4 miR-181b
KeSEHH

5 MRBRERE

FORAEZ FUEHE R W], circRNA 2 e it & & A Ze U715 2 B BU AR 2 534 [20], AN AT LAE
NN A G G IR S W A YR B, Ik T AR B 103 20 B 5™ A2 JE [21] . circRNA @il 782
MIiRNA LR R T VF 2 AV FE, fF5 DNA FEAL . Gl SN FI SR [N, AT ik [ 5 G Ve
MR FE[22]. Rk, 87T circRNA 7E RS BORIE FHIRIE B A B R L.

AWEFEH, BAICLHEMANLH T circ-0007385 5 SLE Z [R5 )6 &, (EXHih & K% (17 oL T
FREL, RAE BTSN, MBZ 56T SLE 1 circ-0007385 73 T HLAIIIESE, %Ok RNA 7 SLE
W) o LRI AN D B e R g — S, IX W RESXR2IA circ-0007385 AJ LAME N RS LL BRI 2 i 2k
Yibr SV SR A BRI w1 . 1F A A VETE mIRNA #3451 circRNA S84 2 i 9T, BIRDH
circRNA/MIRNA #H BAFHTE B & e g h 3 2 SL5e 500k, B, IRABEIT circRNA AR 4
FE IR B B SR B T e S 38 st F AP TR ERAR, A BT ARSKERZR circ-0007385 7F SLE
1 % HE R J H eT ReAE ) B

&E 3k
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