SFN IR A e FL K AE 20T BT 48 5 B A g
BERE ) 2 3R IR

BAET IR, IR, 2, ATARE, IR (M ANRERE BAERmEL, B 650021)

WE: B HiT 80w IR RS Y ZMAT % (chronic hepetitis B, CHB) H# .
LT R E (hepatitis B virus, HBV) #773#% . HBVAH T 3235 & K fd e T
AME LA AR E R RIE . FIE 201992 H 2201909 H m A 5 — AR
PREHIS1HICHBE % (IC NCHB4AD) . SIHIHBVH# % (iId NASCHL) . 15f/HBV
AR 22 i GIE WLFAD) DLASIBME AR S (HC4D) RNt 5 . REMA
W 0T G A F I, B2 HUAR A O 40 9 S RNA . SR 8 & O 5 3R B i BE Uk
M (quantitative reverse transcriptase-mediated polymerase chain reaction, qRT-PCR) %
KM DNAJC6. GSE. HIPK3. MBOAT2. UBXN7Z:IRRNA (liner RNA) . ¥fIRRNA
(circular RNA, circRNA) AN Fik K, IR A2 b 7E & 1A 1 A8 4L
H5HCZHA, ASCZLin-DNAJCG6 (3.59 + 1.47 vs 2.36 + 1.10) . Lin-HIPK3 (1.79 + 0.71
vs 1.33 £ 0.65) . Lin-UBXN7 (8.68 + 1.96 vs 3.36 + 0.86) . Circ-GSEI (2.71 + 1.47
vs 1.83 £ 1.09) . Circ-UBXN7 (2.88 + 1.37 vs 2.03 + 1.19) X EXAEEZH 5,
Lin-GSEI (1.65 £ 0.94 vs 2.04 + 0.79) . Circ-HIPK3 (1.93 + 1.09 vs 3.85 + 1.23) A%}
LKk BB ERIL (PH< 0.05) ; CHB4Lin-DNAJC6 (6.73 £ 1.48 vs 2.36 + 1.10) .
Lin-HIPK3 (7.24 + 0.85 vs 1.33 + 0.65) . Lin-MBOAT2 (6.58 + 0.72 vs 1.35 + 0.70) .
Circ-DNAJC6 (526 £ 1.86 vs 3.41 £ 1.75) . Circ-GSEI (2.61 +1.68 vs 1.83 £ 1.09) .
Circ-MBOAT2 (5.50 + 1.82 vs 3.22 £ 1.52) | Circ-UBXN7 (4.61 £ 1.36 vs 2.03 = 1.19)
X IE B BT, Lin-UBXN7 (247 + 0.83 vs 3.36 + 0.86) FXT#iA & 524 B
(P¥J< 0.05) ; LF4HLin-DNAJC6 (5.10 +2.49 vs 2.36 = 1.10) . Lin-HIPK3 (2.47 +
1.22 vs 1.33 £ 0.65) . Circ-GSEI (2.98 +2.12 vs1.83 + 1.09) MXt£LE L ZT 5,
Circ-HIPK3 (2.29 + 1.40 vs 3.85 + 1.23) MXREELZHFK. K4 DNAIC6. GSEI.
HIPK3. MBOAT2. UBXN7[NRNAMZ LWAFEANFIFEE 2 7 . ASCHGSEIIM 2L
(thfr#k: 1.77 vs 0.93) W m THCY, DNAJC6 (hfii#%: 1.10 vs 1.52) . HIPK3
(A% 1.05vs2.95) « UBXN7 (A% 0.31vs0.56) IRLEEL B E MK THCAH (P
1< 0.05) ; CHBZHGSEI (h{7i#%(1.43 vs 0.93) . UBXN7 (HFfi¥: 1.82 vs 0.56) [
R H 2 m THCAH (PH)<< 0.05) , DNAJC6 (hfii%k: 0.78 vs 1.52) . HIPK3 (i
i 0.50 vs 2.95) . MBOAT2 (hfi%k: 0.82 vs 2.14) [IFRL L B E(CTHCH (PH<
0.05) ; LFZ4IDNAJC6 (Hfi%: 0.65 vs 1.52) FRLZRLL 22K TR (P < 0.05) .
2£1® DNAJC6. GSEl. HIPK3. MBOAT2. UBXN7#IRRNAFIcircRNAZEHBVIE LT &
F A I A b 22 Rk, HoncireRNA ] B 5 HBVIEYLAH 5 T O R 25 DA 5
KEEIR: Ao, oA, 1BtE; HFREE, AL MORRNA

Differential expression of five kinds of carcinoma-related genes in hepatits B virus
infection progression
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Diseases, the Second People’s Hospital of Yunnan Province, Kunming 650021, China)
Abstract: Objective To investigate the differential expression of carcinoma-related genes
in peripheral blood leukocytes of patients with chronic hepetitis B (CHB), hepatitis B virus
(HBV) carriers, patients with HBV-related liver failure and healthy controls. Methods Patients
with CHB (CHB group, 51 cases), HBV carriers (ASC group, 51 cases), patients with HBV-
related liver failure (LF group, 15 cases) and healthy controls (HC group, 51 cases) in the
Second People’s Hospital of Yunnan Province from February 2019 to September 2019 were
enrolled. Peripheral blood was collected from all study subjects and total RNA was extracted
from peripheral blood leukocytes. The relative expression levels of DNAJC6, GSEI, HIPK3,
MBOAT2, UBXN?7 linear and circular RNA were detected by quantitative reverse transcriptase-
mediated polymerase chain reaction (qQRT-PCR), and the changes of circRNA/linear RNA
expression ratio among groups were evaluated. Results Compared with healthy controls, the
relative expression levels of Lin-DNAJC6 (3.59 = 1.47 vs 2.36 + 1.10), Lin-HIPK3 (1.79 £ 0.71
vs 1.33 £ 0.65), Lin-UBXN7 (8.68 + 1.96 vs 3.36 + 0.86), Circ-GSE1 (2.71 = 1.47 vs 1.83 = 1.09)
and Circ-UBXN7 (2.88 + 1.37 vs 2.03 + 1.19) were significant higher in ASC group, while the
relative expression levels of Lin-GSE1 (1.65 +0.94 vs 2.04 £ 0.79) and Circ-HIPK3 (1.93 = 1.09
vs 3.85 = 1.23) were significantly lower (all P << 0.05). Compared with healthy controls, the
relative expression levels of Lin-DNAJC6 (6.73 £ 1.48 vs 2.36 + 1.10), Lin-HIPK3 (7.24 £ 0.85
vs 1.33 £ 0.65), Lin-MBOAT?2 (6.58 + 0.72 vs 1.35 + 0.70), Circ-DNAJC6 (5.26 + 1.86 vs
3.41 £ 1.75), Circ-GSEI (2.61 £ 1.68 vs 1.83 £+ 1.09), Circ-MBOAT?2 (5.50 £ 1.82 vs 3.22 £ 1.52)
and Circ-UBXN7 (4.61 = 1.36 vs 2.03 £ 1.19) in CHB group were significantly higher, while
the relative expression level of Lin-UBXN7 (2.47 £ 0.83 vs 3.36 + 0.86) was significantly
lower (all P << 0.05). Compared with healthy controls, the relative expression levels of Lin-
DNAJC6 (5.10 + 2.49 vs 2.36 £ 1.10), Lin-HIPK3 (2.47 = 1.22 vs 1.33 £ 0.65) and Circ-
GSEI (2.98 + 2.12 vs 1.83 = 1.09) were significantly higher in LF group, while the relative
expression levels of Circ-HIPK3 (2.29 £+ 1.40 vs 3.85 + 1.23) was significantly lower (all
P < 0.05). Meanwhile, the circRNA /linear RNA expression ratio of DNAJC6, GSE1, HIPK3,
MBOAT2, UBXN7 were different in each group. The circRNA/linear RNA expression ratio
of GSEI (median: 1.77 vs 0.93) in ASC group were significantly higher than HC group
(P < 0.05). The circRNA /linear RNA expression ratio of DNAJC6 (median: 1.10 vs 1.52),
HIPK3 (median: 1.05 vs 2.95) and UBXN7 (median: 0.31 vs 0.56) in ASC group were
significantly lower than HC group (all P << 0.05). The circRNA /linear RNA expression ratio
of GSEI (median: 1.43 vs 0.93) and UBXN7 (median: 1.82 vs 0.56) in patients with CHB
were significantly higher than those of healthy controls (all P << 0.05). The circRNA /linear
RNA expression ratio of DNAJC6 (median: 0.78 vs 1.52), HIPK3 (madian: 0.50 vs 2.95) and
MBOAT?2 (median: 0.82 vs 2.14) in patients with CHB were significantly lower than those
of healthy controls (all P << 0.05). The circRNA /linear RNA expression ratio of DNAJC6
(median: 0.65 vs 1.52) of patients in LF group were significantly lower than those of healthy
controls (P << 0.05). Conclusions DNAJC6, GSEI, HIPK3, MBOAT2, UBXN7 linear RNA
and circRNA were differentially expressed in peripheral blood leukocytes of patients with
HBV-infected liver disease, suggesting that circRNA may be closely related to the progression
of liver disease associated with HBV infection.

Key words: Hepatitis B, chronic; Hepatitis B virus; Circular RNA



LHIFT K% (hepatitis B virus, HBV) J&JLn]
gl gt 2R F % (chronic hepatitis B, CHB) . Jif
WAL RI AT, v fa s A K@, CHB 2K
FE] )8 W I 22 B, BEAE 2930 /5 NBET-CHB
PR . B WIERRZ W 5 K B R0 )T AT 4E
GG . I, 3 — BRI A bR ic
FEHEm L. KEEAEER L.

ZEPERNA (liner RNA) FIFFIRRNA (circular
RNA, circRNA) )72 A4 Rk B T4 A A [R] ) 4 s BY
P, oAb PERNARIE S & X _FIImRNA
57 o circRNAsE — 87 K I A H A3 H 5 K biig
KEAFIRFRRNA, | RZAAET HEZARA, 5
mRNAAMILE, circRNAE HA 57 M K R B,
WHIER B, circRNATEfHE . FF4F4E4h. CHB& K
Rt R IEEEAEHTY . cireMTO1 B %L 2 BE
S HN 40 M gt e, BRI AL OR,  cireMTOI
AT M PRNA (micro RNA, miRNA) 5
ik, FEI A4S circUBXNT W] 50 [ 40 i
IMGE . TR T, e AR R )k AR R e R
RIEEEAER, A% BCAIRTT R bR
circHIPK3TE @ H 4 h R0k LR, mrdid 784
miR-124 25 K R 15 H AR N AoP31 ik, hitk
AT, circRNAT] GEE AR KA 2 Mg i 12 B 18
RIFR EW R IT R R

MemczakZ:" 5 55 % B, DNAJC6. GSEI.
HIPK3. MBOAT2. UBXN7%:circRNAZE#hJE IfL
hRIEFEE, BAERNERCE EYIR L
ft. FRRNATED e B RIS B A %, FEe
25 T HBVIE G0 K5 212, DRI ACHIE 7K
€ & IR B G M EE 0% B (quantitative reverse
transcriptase-mediated polymerase chain reaction,
qRT-PCR) M MIDNAJC6. GSEI. HIPK3.
MBOAT2. UBXN7Z;RNA. circRNAZHBV /4
JH 2 A L A R A B, BRI LU

CRMZEFREE . 9

FHOGEE RIEHB VIR e 35 b (1) 3R 08 72 5t SO R 6 L AR
1, ik —D FHRHABVA R I 7 T hnic 4 it
5%,

1 BREREE

1.1 Azt % 201942 H 20199 A =~ A H
TNREE B GEERANOA RIS 1HICHB A ¥ (id
NCHBH) . S1#HBV#EHi# L NASCHL) | 15
BIHBV AH =20k B (WA ALF4) « 5149 7] 3
{EREARKE (HCAH) HATRTIEMEWT L, 2 WiisdE
MR AR B o FER A s AU e oy 2 e 1) (1
P2 TRF R BTG TEFS (20154 ) IR 4B E 2
SRR oy e W R v 5 N T R R AR R e 4
90 2 o 2 EE AT 46 5 N T RF 4l e 1) CFF a2k
E¥RTEES (20124ER0D ) M. HERRARvE: & HA
JF908 RS R 1 R . DTN SR G s B R P
FHMEE . ZE. WAME LS. HRERBRSIES
RafitEE (S 20180335) , TR
X G B R E FR R T

1.2 R 7k FRHCS2H A0 B I A 4 i Y S RNA 5 R
FHqRT-PCREAGMRNA F)AH X R 1K K. Jrikan
N BUAI R B T 2040 B 2 A b S A4S 3 4h
;BRI Trizolid 7] G ARER A 7D RIS A
H 4 S RNA, 3 R i H vk 45 e RNAT)
SERENVE, RN TR I A0 R A 550 IR I
TFRRNAKEE; Al il & (Roche A )
BRNAIS#5 cDNA, BR3Pk T, il
% K LightCycler 96%¢ )t & & % A il 5 70 s B A
(LightCycler 96 instrument) FlFastStart Universal
SYBR GreenMaster®? Y& mik & (¥ K2k
AR AR WIMIDNAJC6. GSE. HIPK3.
MBOAT2. UBXN74VPERNA. circRNAFEX] k7K
P (PCREIMIFHINERL, £2) o RtE EPCRAT
15 FH A1 A UltraSYBR Mixture (b 5¢ B 40244
BHEARAFD o 96 EPCRMNAEF N: 95 CH

%1 DNAJC6. GSEI. HIPK3. MBOAT2. UBXN7RNA £iRS|495 %5

HEZ g (5-37) HEBKE (bp) AR E

Lin-DNAJC6 _Li##: TCTCTACTCTACTCCTGGCCCAG 107 161~267
Ti#: GTAGGTCACACATATAGCCCAGGT

Lin-GSE1 ki AGCTCAGTTGTGCAGGATTC 101 459~559
Fi#%: CTTCTCAGGTAGTCCTCGGT

Lin-HIPK3 % AGACTCAAGGTTTGCCAGGA 126 1321~1446
TFi#: CTGCCTCATGCTCTTCCAAT

Lin-MBOAT?2 Li#: TACTCCACAGGTAATGTTGTAC 176 642~817
TFi#t: ACTTTCATTGAAGGCAGATCATACCA

Lin-UBXN7 Li#F: AGAAATCCCGTCACTTGGTCCAA 150 504~653
Ti#: TGACAGTGAGGAAGGTCAGAGA

P-actin _Ei#%: CCTGTACGCCAACACAGTGC 211 1031~1241
Fi#: ATACTCCTGCTTGCTGATCC
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520 s; 95 °C AFME10s, 60 CiBk10s, 72 C
ZEAN10 s, FLAINMEIR. DlB-actinfE AN S LA,

PL-AACTH R SHINT Kk & (EOK, RiL S
B, circRNAFITZIRRN AR X 8 AKCF I EL B
L,

1.3 %it3 238 FHSPSS 24.08 4347 e 1154 2
M, HE0E T % RIRN A X R I8 & N IEZS 20 A6 1)
ITETE, Dix+ sRx, Z4ARE L ECRH
BRI R Z 8T, P EEECR FHLSD-i 56 ; RNA
WL WONAEIES D MBI &R, UM (pys, pas)

Fon, ZAFEA LK I Kruscal-Wallis HAG 56,

9% b3 % F Dunn-Bonferronif& & o 4 51 it E0%E
kL, UABI%R R, KHIPearson A5, LAP < 0.05
NESE G ERE L

245K

2.1 R HAEENNSERZERTLSITHE
X (P¥>0.05) , HAAHME, W&R3.

2.2 FHLARRNAAEXS FKIATE DNAJC6. HIPK3.

MBOAT2 2 IRRNATECHBZH (AN ik & B Em
T HAh4H (P¥)< 0.05) , DNAJC6. HIPK3ZMR
RNATEHCZ AR ik & B F K T HAhd (PHh<
0.05) . GSEIZIRRNATELFZH A ik & 3%
E T ASCZACHBZH (P#)<< 0.05) , {EHCHRIAH
W RIEFEEEEHTASCA (P< 0.05) . UBXN7Z:
JRRNATEASCHA [ AH X A 7 0 25 v T HoAth 4l (P

¥< 0.05) , fECHBARIAHX KL= & ELTHC
H (P<0.05 , W34,

2.3 &thcircRNAAAT &L & MBOAT2. UBXN7
circRNAECHBAL X RIEE =, MBOAT?2
circRNATEASCA X RIEEM TLFA, ERFH
Gt E X (PH)< 0.05) , UBXN7 circRNAZE
ASCH X FikEm THCH (P < 0.05) . GSEI
circRNATEHCA AH X ik /i B E AL T HAh 4l (P
)< 0.05) . HIPK3 circRNATEHCH [FIAH % ik
EIDE S TLFAMASCA, 7ECHBA AT RIE
B EE S TLFHAMASCYH, ERWHS %5
X (P¥)<< 0.05) . DNAJC6 circRNAfECHB4
FIA RIE B EF m THCHMASCH (PH<
0.05) . WS,

2.4 A 4A5FAFRNAIRZK b DNAJC6{EHCAH 3R 2845 55
e HAD S (PYY< 0.05) , DNAJC61EASCHA.
FIFRLL L 25 = TLF4H S CHB4L (P#)<< 0.05) &
GSEITEHCA K32kt B (K T ASCZ I CHBA
(P#]<< 0.05) o HIPK3TEHCL[FIRLE L B3 = T
HAih &4 (P¥< 0.05) , HCHBZHFFL L T2
K TASC#l. LF4 (P¥)< 0.05) . MBOAT27FCHB
ML L B E I THCAH . LF4H KASCH (PH<
0.05) . UBXN7{EASCHH[PIAZELL B K T HAL %41
(P¥)< 0.05) , M UBXN7{EFCHBKIIALL L B2 5
THCZH KLFAH (P¥<<0.05) . L6,

% 2 DNAJC6. GSEI. HIPK3. MBOAT2. UBXN7 RNA IRIKS|41F51

HE] A5 (5-37) kB KE (bp)
. #: CCAGACATCTTGACCACTACACA
Cire-DNAJCG Fi#: ATGTGTCTTTGAGGGTGTCTTT 302
‘ Li#: CATCCTCCAGCTTTGCCGCCG
Cire-GSEI Fi#: CTGGTCGCGGTGGAAAGCATC 219
4 E#: TCGGCCAGTCATGTATCAAA
Cire-HIPK3 F#: TGCTTGGCTCTACTTTGAGTTTC 156
4 L#: AGTGCAAGATAAAGGCCCAAA
Cire-MBOAT2 Fi#: TGATCATCATAGGAGTGGAGAACA 226
. Li#: ACCAGTATTTCCTGCTTTTGAGG
Cire-UBXN7 Fi#: CTACCCTTGCAGATCTATTCCGG 183
*x3 BHEZLEN
205 1% B4 (#]) F# (xts, ¥)
ASCHL 51 25/26 39+ 13
CHB 51 24127 38+ 10
LR 15 8/7 4419
HCZ 51 20/22 37413
gitEMh 7 =1129 F=0.890
Pt 0.77 0.26
7¥: ASC 4075 HBV #5747 %, CHB 4UNISME AR K83 ; LF 405 HBV AR 5, HC H v R 8.
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x4 FHEBMAED 5 ML RNA FIENREZE (x+9)

283 Lin-DNAJC6 Lin-GSEI Lin-HIPK3 Lin-MBOAT2 Lin-UBXN7
ASC# 3.59 £ 1.47% 1.65 +0.94° 1.79 £ 0.71" 1.08 +0.72° 8.68 £ 1.96™
CHBZL 6.73 + 1.48™ 1.84+0.87° 7.24 +0.85" 6.58 +0.72% 247 +0.83"
LF4 5.10 + 2.49° 2.51+131 247 +£1.22° 1.48 +0.65 291+1.21
HCZ 236+ 1.10 2.04+0.79 1.33+0.65 1.35+0.70 3.36 +0.86
Fit 79.468 3.891 592.225 711.197 235.490
P& < 0.001 0.010 < 0.001 < 0.001 < 0.001
t1h 6.160 1.724 4.805 0.683 -1.583
XA < 0.001 0.089 < 0.001 0.497 0.118
tfh 16.926 -1.195 39.544 38.409 -5.327
P < 0.001 0.235 < 0.001 < 0.001 < 0.001
t1h 4784 -2.243 3.430 -1.947 17.775
Pyt < 0.001 0.027 0.001 0.054 < 0.001
tfh 3.169 2311 17.239 24.584 -1.637
P 0.002 0.024 < 0.001 < 0.001 0.106
t48 -2.964 -2.808 22747 -1.927 10.772
PAf 0.004 0.007 0.008 0.058 < 0.001
tfi 10.781 1.069 35.300 39.175 21.184
Pfh < 0.001 0.288 < 0.001 < 0.001 < 0.001

vE: 6« PN LF AR HC AHE, v P,y CHB 4RI HC A LLE:, . Py o ASC AF HC A LhE:, ¢ P,y LF 4451 CHB A L%,
tsv Ps N LF 4150 ASC A1LLHE, 1. Py CHB 4171 ASC A1EL#:; 5 HC ALEL#:, “P < 0.05, 5 LF 41, *P < 0.05; 5 CHB 414,
P < 0.05,

#z5 FEBHBT 5 M circRNA FHEMNRIEZE (x+5)

07| Circ-DNAJC6 Circ-GSE1 Circ-HIPK3 Circ-MBOAT2 Circ-UBXN7
ASC#L 3.90 + 1.84° 271+ 1.47° 1.93 + 1.09* 272+ 1.75% 2.88+ 1.37%
CHBZA 5.26 + 1.86" 2.61+1.68" 3.60+1.28° 5.50 +1.82% 4.61+136"
LF#8 4.11+2.93 2.98+2.12° 2.29 + 1.40° 426+ 1.79 222+ 1.64
HCZL 3.41+1.75 1.83 +1.09 3.85+1.23 322+1.52 2.03+1.19
Fi& 8.563 4.986 27.337 23311 35.429
2i:3 < 0.001 0.002 < 0.001 < 0.001 < 0.001
tAE 1.167 2.843 -4.207 1.887 0.507
Pfa 0.248 0.006 < 0.001 0.064 0.614
LiE 5235 3.292 -1.035 6.898 10.276
P < 0.001 0.001 0.303 < 0.001 < 0.001
AR 1.388 3.445 -8.415 -1.554 3.388

o Xi: 0.168 0.001 < 0.001 0.123 0.001

1 /8 1.831 -0.840 3.422 2.054 5.717
PAE 0.072 0.404 0.001 0.044 < 0.001
(A8 -1.315 -1.425 -1.210 0.348 -1.726
Pt 0.191 0.156 0.228 0.728 0.086
1/ 3732 -0.373 7.170 7.954 6.409
P& < 0.001 0.710 < 0.001 < 0.001 < 0.001

VE: 6 PN LF AR HC 4%, 6. P, A CHB 4LF1 HC L%, £ Py o ASC 41F0 HC 41 Lk%:, ¢, P, ;N LF 4151 CHB 41t %,
tsw PN LF 410 ASC 4HHL#L, 1. P, 9 CHB 41H1 ASC #H L0 5 HC 4ltb%:, °P < 0.05, 5 LF 4HHL#, °P < 0.05; 5 CHB 4lLL#,
P < 0.05.,
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F 6 RLEBMBEF 5 T RNA BIIFLZEL M (p,s, P75) ]

85| DNAJC6 GSEI

HIPK3 MBOAT2 UBXN7

ASCze 1.10 (0.89, 1.24) ™ 1.77 (1.31, 2.30) °
CHBZ 0.78 (0.67, 0.86) * 1.43 (1.04, 1.74) *

1.05 (0.78, 1.34) *
0.50 (0.37, 0.61) ®

234 (156, 4.10) ©
0.82 (0.64, 1.02) ®

0.31 (0.24,040) ™
1.82 (1.55, 2.03) ®

LFzn 0.65 (0.42, 1.00) * 0.96 (0.66, 1.83) 0.94 (0.69, 1.17) ° 2.73 (1.02, 4.44) 0.71 (0.47, 0.94)
HC#4 1.52 (1.28, 1.70) 0.93 (0.68, 1.10) 2.95 (2.46, 4.05) 2.14 (136, 3.53) 0.56 (0.38, 0.78)
Hi& 83.543 42.621 124.808 72.168 117.313
P18 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
YA -83.827 23.766 -63.230 -2.340 9.006
P/a < 0.001 0.587 < 0.001 1.000 1.000
YA -80.873 41.123 -106.098 -67.536 67.725
P& < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
ZAh -36.343 60.019 -54.593 2.420 -33.877
P& 0.001 < 0.001 < 0.001 1.000 0.002
YA -2.954 -17.357 42.868 65.196 -58.720
PAE 1.000 1.000 0.019 < 0.001 < 0.001
YA -47.484 -36.254 -8.637 -4.760 42.883
P8 0.007 0.068 1.000 1.000 0.019
ZJh -44.530 -18.896 -51.505 -69.956 101.603
P < 0.001 0.280 < 0.001 < 0.001 < 0.001

¥E: Z,» P, N LF 4R HC ALLE, Z,. P,y CHB 4f1 HC ALLE:, Z,. P,y ASC 4HM HC A LbE:, Z,. P, LF 41 CHB 4 Lb4,
Zs« PN LF 4051 ASC AHLLES, Zo. Po o~ CHB 401 ASC 4 LkE:; 5 HC AAtk#, P < 0.05, 5 LF A, "P<0.05; 5 CHB 4LLA,

‘P <0.05.

31ie

CcircRNA & T £E R AL L LA e 32 W)
AA R RSB HERNA, FiRFET
BRSO SR RRNA R ZimRNAA L,
circRNAS HLE e v, $eon L AEZE R 55 75 T 38 2
AE"Y, WEFREY, B circRNABAT At 595 &
miRNAZE & (I REAL 5, circRNA T K FEmiRNA
WA ER, MHImiRNAKIZHAE" ", HBVAE N —Fb
JREE, IXFRTE E 5 R M RNA U 3% 415 7T 68
EHA R HER S R IEER . HEI 8 THBVK
L[ RIRALE M AR 52 A B, MIDNAJC6. GSEI.
HIPK3. MBOAT2. UBXN7Z3MR. circRNATE N I
hEkEE, BAH B NHBVH R YRS
R, Bk, WA EIRERIEHBVEGLE F HIRIA
ZE 5t SRR LLAR AL, T 1) B CHB R S ATL I LA K2
RIS YR R A B S

HBVIE Y2 H AT 3 = F e i 3 2 22,
DNAJC6. GSEI. HIPK3. MBOAT2. UBXN7%:
R\ circRNATEDNRE L LT85 iEAH G, Rkt
Al BELEHB VYL 5 HF I R A R v R A s A
o WIFUESZ, DNAJCOAE NN It FE ik 2 itk
JF 98 40 L () 3 . AR B A K™Y, GSETW] REAEFL
JiRdeE R AR R B L R AR, JF tHmiR-489-5p

R E PR TNAEPY, HIPK3TE 3E /)N 41 f fi Jas 40 41
FKRR IS SIRE VIR R G A B A2 R 83
FHOG, AT REHE 1R SE /0N 41 A i e 58 AR A7 TS 19
B EYRREDP, cireMBOAT2AE K i s 4
Mot A WAALE], TR R i miRNAJf 3 — 20
VAT A S AL IR, ] BE A K M 1 B ALE AR
REYE, AWFREE, SHEREXRAAE, Lin-
DNAJC6. Lin-HIPK3. Lin-UBXN7. Circ-GSEI.
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