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[HE] BRY F 0 BUR M XHIRRNA (circ-ASXL1. circ-BRIP1. circ-CFLAR. circ-LPAR1LL
Jcirc-MORC3) fE18 1 A BF 4% 5 (HBV) BEEMRETHLIGKRE L. Fik SR AR
MMIRERE/ = A 8 - NRER201945 3 212 AEB AT T2 WR 1006 HBV & 4L 3, H gt o
BRI % 506 (CHBZL) , HBV#EAr# 500 (HBVIETAL) , 550 BEIm HISOM AR A 2y fi FE Xt 8
Ho RS-0 926 2 BPCR (qRT-PCR) 246 I N ZH B 70 %5 52 41 J& 1L ¢ 41 fd P cire-ASXL1
circ-BRIP1. circ-CFLAR. circ-LPAR 1 flcirc-MORC3 A} ik KF . % Spearmantfl ¢ 73 #r 6: % circe-
ASXL1. circ-BRIPI. circ-CFLAR. circ-LPAR1. circ-MORC3 5 Z BT R BRI HR (HBsAg) ik
. HBV DNAZK-FRAHIHME, 3R FROCHIZE PPl EIRFORRNAXT T X 4 CHB i # ATHB VA5 # (1)
BN E. £55R CHB4. HBVEH & A AR R AL 38 Heire-ASXL1 (H = 11.93. P =0.003) .
circ-BRIP1 (H = 13.24. P =0.001) . circ-CFLAR (H =20.89. P < 0.001) . circ-LPAR1 (H =
19.33, P < 0.001) Fcirc-MORC3 (H=14.81, P=0.001) £ixZRHEBRKITFE L. SEEEMR
AL, CHBZH & Fcirc-ASXL1 (Z=—3.26. P =0.001) . circ-BRIP1 (Z=—3.52, P < 0.001) .
circ-CFLAR (Z=—4.23, P < 0.001) . circ-LPAR]1 (Z=—4.03, P < 0.001) Flcirc-MORC3 (Z =
—3.76. P < 0.001) RikKFEET R, ERELHEE N MHBVIEWHHK RIS 5@ FEx R A
ERLGIHFE L (P¥> 0.05) . CHBHEZHFHBVHEH & HBsAgIHK F Scirc-ASXL1 (r = 0.261.
P =0.009) . circ-BRIP1 (r=0.287. P=0.004) . circ-CFLAR (r=0.211, P=0.037) . circ-LPAR1
(r=0.213, P=0.035) Mlcirc-MORC3 (r=0.237. P=0.019) [FEEKTFH2IFM*E, MHBV DNA
K Heirc-ASXL1 (= 0.080. P =0.430) . circ-BRIP1 (»=0.076. P =0.454) . circ-CFLAR (r =
0.084., P=0.406) . circ-LPAR1 (»=0.020. P =0.846) Flcirc-MORC3 (r=0.070. P =0.492) [#%*
iEKSETCR e circ-ASXL1. cire-BRIP1, circ-CFLAR. circ-LPAR1#llcirc-MORC3 [X 43 CHB i # il
R AFEIROC /T 2R T A4 %1 280.69 (95%CI: 0.59~0.79) . 0.70 (95%CI: 0.60~0.81) . 0.75
(95%CI: 0.65~0.84) . 0.73 (95%CI: 0.64~0.83) F10.72 (95%CI: 0.62~0.82) . circ-ASXLI .
circ-BRIP1, circ-CFLAR. circ-LPAR1HlIcirc-MORC3[X 4y CHB % RIHBV #5717 & (IROC #h £k F i
4851 90.64 (95%CI: 0.53~0.75) . 0.64 (95% CI: 0.53~0.75) . 0.70 (95%CI: 0.60~0.80) .
0.70 (95%CI: 0.60~0.80) H10.64 (95%CI: 0.50~0.75) . circ-ASXL1. circ-BRIPI. circ-CFLAR,
circ-LPAR1 flcirc-MORC3 X 4-HBV#; 77 # Fl ft F A B FIROCH 28 T A 4 1280.57 (95%CI:
0.46~0.68) . 0.58 (95%CI: 0.47~0.69) . 0.57 (95%CI: 0.46~0.68) . 0.56 (95%CI: 0.44~0.70)
F10.59 (95%CI: 0.48~0.70) . £5i® circ-ASXLI1. circ-BRIP1. circ-CFLAR. circ-LPAR1#lcirc-MORC3
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[ Abstract] Objective To investigate the differential expression of circular RNA, such as circ-ASXL1,
circ-BRIP1, circ-CFLAR, circ-LPAR1 and circ-MORC3 in patients with chronic hepatitis B virus (HBV)
infection and their clinical significance. Methods Total of 100 patients with HBV infection in Affiliated
Hospital of Yunnan University/The Second People’s Hospital of Yunnan Province from May to December
2019 were selected, including 50 patients of chronic hepatitis B (CHB), 50 HBV carriers and 50 healthy
controls. Expressions of circ-ASXL1, circ-BRIP1, circ-CFLAR, circ-LPAR1 and circ-MORC3 in peripheral
blood leukocytes of all subjects were detected by fluorescence real-time quantitative RT-PCR (qRT-PCR). The
correlation between HBV surface antigen (HBsAg) concentration and HBV DNA level and expressions of
circ-ASXL1, circ-BRIP1, circ-CFLAR, circ-LPAR1 and circ-MORC3 were analyzed by Spearman correlation
analysis. The diagnostic value of these circular RNA in distinguishing between CHB patients and HBV carriers
were evaluated by receiver operating characteristic (ROC) curve. Results The expressions of circ-ASXL1
(H = 11.93, P = 0.003), circ-BRIP1 (H = 13.24, P = 0.001), circ-CFLAR (H = 20.89, P < 0.001), circ-LPAR1
(H=19.33, P<0.001) and circ-MORC3 (H = 14.81, P = 0.001) between patients of CHB group, HBV carriers
group and control group were significantly different. The expressions of circ-ASXL1 (Z =—3.26, P = 0.001),
circ-BRIP1 (Z=—3.52, P <0.001), circ-CFLAR (Z=—4.23, P <0.001), circ-LPAR1 (Z=—4.03, P < 0.001)
and circ-MORC3 (Z=—3.76, P < 0.001) in CHB group were significantly higher than those in control group,
while there were no significant difference between HBV carriers group and control group (all P > 0.05). The
HBsAg concentration had significantly positive relationship with expression levels of circ-ASXL1 (r = 0.261,
P =0.009), circ-BRIP1 (r = 0.287, P = 0.004), circ-CFLAR (» = 0.211, P = 0.037), circ-LPAR1 (» = 0.213,
P =0.035), circ-MORC3 (r = 0.237, P = 0.019) in CHB group and HBV carriers group, but there were no
significant correlation between HBV DNA level and expression levels of circ-ASXL1 (r = 0.080, P = 0.430),
circ-BRIP1 (» = 0.076, P = 0.454), circ-CFLAR (r = 0.084, P = 0.406), circ-LPAR1 (» = 0.020, P = 0.846),
circ-MORC3 (r = 0.070, P = 0.492). The area under the ROC curve of these circRNAs for distinguishing
patients of CHB from control were 0.69 (95%CI: 0.59-0.79) for circ-ASXL1; 0.70 (95%CI: 0.60-0.81) for circ-
BRIP1; 0.75 (95%CTI: 0.65-0.84) for circ-CFLAR, 0.73 (95%CI: 0.64-0.83) for circ-LPAR1; 0.72 (95%CI: 0.62-
0.82) for circ-MORCS3. The area under the ROC curve of these circRNAs for distinguishing patients of CHB from
HBV carriers were 0.64 (95%CTI: 0.53-0.75) for circ-ASXL1, 0.64 (95%CI: 0.53-0.75) for circ-BRIP1, 0.70 (95%CT:
0.60-0.80) for circ-CFLAR, 0.70 (95%CI: 0.60-0.80) for circ-LPAR1, 0.64 (95%CI: 0.50-0.75) for circ-MORCS3.
The area under the ROC curve of these circRNAs for distinguishing patients of HBV carriers from control were 0.57
(95%CI: 0.46-0.68) for circ-ASXL1, 0.58 (95%CI: 0.47-0.69) for circ-BRIP1, 0.57 (95%CI: 0.46-0.680) for circ-
CFLAR, 0.56 (95%CI: 0.44-0.70) for circ-LPAR1, 0.59 (95%CI: 0.48-0.70) for circ-MORCS3. Conclusions circ-
ASXL1, circ-BRIPI, circ-CFLAR, circ-LPAR1 and circ-MORC3 may be involved in the pathogenic regulation of
CHB and could be used as biological markers to distinguish patients of CHB, HBV carriers and healthy controls.
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1. circ-ASXL1. circ-BRIP1. circ-CFLAR,
circ-LPAR1. circ-MORC3fMlIE: (1) $REUE
RNA: HUHMEGUEE M T MM R AR (AR SR
HREARARD t, RO agat,
ATrizolik 7 (EAY TEARAFD $#HEHE
LS RNA

(2) SEIF e BPCRAG . 4 R 35 B A1
Wikt b R EMREA R A D K
RNAWIHFDNA, [z 26 °C. 2min, 42 °C
5min, 85 ‘C. 5min, 10 ‘C. 2 min, & J%FJcDNA
F T 920 5 6 5 FPCR . SR F % [ LightCycler 96
WOt EEREMEE UM (PCR) {{FflFastStart
Universal SYBR GreenMaster’¢ Jt: i€ &= il 7 & (¥
KizWi =i A RAF) Kdllcirc-ASXLI1. circe-

BRIP1. circ-CFLAR. circ-LPARI1Flcirc-MORC3
A R IE K, 6 E P CRFT A A (1) g oy
UltraSYBR Mixture (b5t BN B EDRHLA IR
AFED o K ERERPCRRNAEFH: 95 CHAM:
520's; 95 ‘CAEPE10s, 60 ‘CIEK10s, FL414ME
. CAB-ActinfE AW SRR, FH2 °°MERFER
X FRIARE, PCREIMIFHINE]L.

2. FEARFFHN € : HBV DNA K& M R
H12% E ABT2 w1 750078 %¢ 't PCRAG A AN o Lok
IR g B A R A F WA & R EE A A
ARCHITECT"i20004x [ 3l 43 14X % Ji7 2 Tt £ 34771
SR OB R m R R PR (hepatitis B virus
surface antigen, HBsAg) ¥,
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AW} 9235 I SPSS 24.0#1Graph Pad Prism 6.0
AR AT G AT 081 IR FIHBSAgIR R FF &
ERSMTHETE, Dyt siik, ZHME
KH BRI =TT 250 #r, 418 P LR LS D4
o6 circ-:ASXL1. circ-BRIP1. circ-CFLAR. circ-
LPARI. circ-MORC3 3%k /K- FTHBV DNAZK
FONHEIES AT ETOR, DM (P25, P75)
fiiR, 2 20 8] LK FH Kruscal-Wallis Hiv %, 4H
(] 75 P4 B %58 % Fl Dunn-Bonferroni s 56 s 4 51 N1t
o Rk, A ECKEHRITRS . SR A Spearman
AT HBY DNAJKF-. HBsAgifk i Scirc-
ASXL1. circ-BRIP1. circ-CFLAR. circ-LPARI,
circ-MORC3 R IA 7K [A] I AH G s SR 2 T
YE4FAE (receiver operating characteristic, ROC) i
253 Mrcirc-ASXL1. circ-BRIP1. circ-CFLAR. circ-

1 circ-ASXL1. circ-BRIP1. circ-CFLAR. circ-LPARI
F1 circ-MORC3 5| #1751

519 19535 (5'—3")

circ-ASXL1  Ljif: GCATGCCTCAATGCTATGCT
Tf: GGGGAAGTCCCACTTCTCAT
circ-BRIP1 ¥: TCTGTGTGCCAGACTGTGAG
Fif: ACACCAAGTTCTGACGAAAAGG
circ-CFLAR  Ejf: TGGACTTCATAGCCCAGGGA
Filf: GAGCAAGCCCCTAGGAATCTG
circ-LPAR1  Lj: AGGTGTCAGTCCTGAGAAGTCA
Tf: GTAGTTCTGGGGCGTGTTCA
circ-MORC3  Lijff: CATCCTACGTGGACAGAAAGTGAA
Tif: CTGTTCCGTGGAAAACAGAGAAT
Fif: CCTGTACGCCAACACAGTGC
Fif: ATACTCCTGCTTGCTGATCC

B-actin
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0.05) . Sf@FEXTALLLE, circ-ASXLI. circ-

BRIP1, circ-CFLAR. circ-LPAR1FIcirc-MORC3
FECHBAH MR R &, ZRAERITFRL (P
¥%1< 0.05) ; HBV#E i HSFIRRNA R RIE K
FHCHBA ERA SR X (P¥<0.05) , H
R A 2 7 e gt 2= L (P> 0.05)
W2,

= SFIIRRNA 512 4 HB VIR YL i PR 3 2
FRPRIAH SN

FHRME A3 BT 45 R anR3F~: CHBEZ AIHBV
et [JHBSAGIK ¥ Hcirc-ASXL1 (r=0.261, P =
0.009) . circ-BRIP1 (r =0.287. P =0.004) .
circ-CFLAR (r=0.211. P=0.037) . circ-LPAR1
(r=10.213. P =0.035) . circ-MORC3 (r =
0.237. P =0.019) HJREKFEEMK, WK
1; ffHBV DNA/K-F- Hcirc-ASXL1 (r=0.080. P =
0.430) . circ-BRIP1 (r =0.076. P = 0.454) .
circ-CFLAR (= 0.084., P =0.406) . circ-LPAR1
(r=0.020, P =0.846) . circ-MORC3 (r =
0.070, P=0.492) [RIEKFITAHRME, WE2.

P, SFRFFIRRNAX >CHB&# % . HBV#Ei: &
O R NBE 12 Wi B

circ-ASXL1. circ-BRIP1. circ-CFLAR. circ-
LPAR1Flcirc-MORC3AH X R IE K F 435I LA2.3 1
271, 2.22, 3.53M12. 71 M1k A5, X4 CHBE
R FEATEIROCH 28 FTHI R A0.69 (95%CI:
0.59~0.79) . 0.70 (95%CI: 0.60~0.81) .
0.75 (95%CI: 0.65~0.84) . 0.73 (95%CI:

22 5 PIRR RNA fE A A0 S A A ERIE M (P25, P75) ]

A5 1%

circ-ASXL1

circ-BRIP1

circ-CFLAR

circ-LPAR1

circ-MORC3

CHBZ 50
HBVi#Eir#H 50
fHEREXT HRLZHL 50

1.77 (0.80, 5.27)
1.08 (0.64, 2.21)
1.00 (0.56, 1.47)

2.12 (0.85, 6.29)
1.22 (0.66, 2.48)
0.97 (0.48, 1.79)

2.81 (1.01, 5.20)
1.07 €0.72, 2.17)
0.99 (0.56, 1.56)

3.17 (0.99, 5.89)
1.20 (0.65, 2.06)
1.03 (0.59, 1.77)

2.21 (0.92, 4.89)
1.28 (0.67, 2.43)
0.96 (0.48, 1.64)

HfH
PiE

11.93
0.003

13.24
0.001

20.89
< 0.001

19.33
< 0.001

14.81
0.001

VE: cire-ASXL1: CHB 4 vs. HBV #37 # 4H: Z=—2.42, P=0.016, CHB 4 vs. {FEXIH4: Z=—3.26. P=0.001; HBV #5773 2 vs. {i FEXT HH AL
Z=—1.17. P=0.244, circ-BRIP1: CHB 4 vs. HBV #ii& 4. Z=—2.35. P=0.019, CHB 4 vs. X4 Z=—3.52, P < 0.001; HBV
F vs (RFEXEAL: Z=— 1.37. P=0.170, circ-CFLAR: CHB 41 vs. HBV #;#fi# 4. Z=— 3.46. P=0.001, CHB 4 vs. {FEXI AL Z=—4.23,
P < 0.001, HBV #4344 vs. X4 Z=—1.20. P=0.230, circ-LPAR1: CHB 4l vs. HBV ##i# 4. Z=—3.43. P=0.001, CHB 41 vs. fit
XTI Z=—4.03. P < 0.001, HBV #Hi#4H vs. (@ HEXIEAH: Z=—0.96. P=0.340, circ-MORC3: CHB 4 vs. HBV #ifi&4: Z=—2.39. P=0.017,
CHB % vs. @ BRI IR4: Z=—3.76. P < 0.001, HBV ##5# 2 vs. RN IEH: Z=—151. P=0.130

%<3 5 FF4R RNA 5 HBV DNA. HBsAg AHIHE4M#T

oy circ-ASXL1 circ-BRIP1 circ-CFLAR circ-LPAR1 circ-MORC3
rH PlE rH Pl rid Pl rfd PlE ril Pl

HBV DNA 0.080 0.430 0.076 0.454 0.084 0.406 0.020 0.846 0.070 0.492

HBsAg 0.261 0.009 0.287 0.004 0.211 0.037 0.213 0.035 0.237 0.019
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0.56 (95%CI: 0.44~0.70) F10.59 (95%CI:
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T4 5 FIRIR RNA i Biaae
2H ) circ-ASXL1 circ-BRIP1 circ-CFLAR circ-LPAR1 circ-MORC3

CHB4 vs. {@ gt Ha 41
AUC (95%CD
RBE (%)

REFE (%)
FHPETIIME (%)
BIEFMIME (%)

CHBZH, vs. HBV#5 #5241,

AUC (95%CD

0.69 (0.59~0.79)
48.0
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