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B AFRE(RE R, Frseth Rk AtE). AFPE4(CHA2DS2-VASCEAM) R O ThREA (1. 1. TIKIV)
ZFfIRR . KA Spearmanf i M XISTRIE 5 £ O Z 5t 143 % (LVEF) R £ 0 5 N 2 (LAD) A < 1 .
KA 2 E TAERAE(ROC) I R A M XISTRIZAMAFHI S Wi . £ : AFEF ML FXISTRIE KPR
TREX A (P < 0.05). FFEEFMKAMEAFEHE MIEHXISTRIE KK TR EAFEE (P < 0.05).
CHA2DS2-VAScit4r 2 2HIAF B M5 H XISTR X KK T CHA2DS2-VAScit 53 < 2HJAFEE (P <
0.05). LINREII~IVELAF & 3 IMLE H XISTRIEK R T O I RRI~NIKAFESE (P < 0.05). XISTREKS
LVEFEIEMX(r = 0.48, P < 0.05), MSLADfAHK(r = -0.73, P < 0.05). XISTRIXZHIAF. FERHEAF.
i AR Fk AR AF Y i 2% T AR 4 5°50.66 0.69- 0.77 520.82 (P < 0.05) . £518: AFEE & XIST
RIEKFETH, GAFKEL, CHA2DS2-VAScH¥4r DIhEE2% . LVEFKLADMI XK. XISTRIAX HHBIAF
2k REF—EmMIEA.
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Abstract

Objective: To investigate the expression characteristic and clinical significance of long non-coding
RNA X inactive specific transcript (XIST) in patients with atrial fibrillation (AF). Methods: Seven-
ty-five patients with AF treated in the Department of Cardiology of the First Affiliated Hospital of
Shandong First Medical University from June 2021 to May 2022 were selected, and 75 individuals
with sinus rhythm on physical examination during the same period were selected as healthy con-
trols. Early morning fasting venous blood was collected and serum was isolated, and the expres-
sion levels of XIST were detected by real-time fluorescence quantitative PCR. The associations
between XIST expression and age, gender, chronic diseases (diabetes, hypertension and coronary
artery disease), AF type (paroxysmal, persistent and permanent), AF score (CHA2DS2-VASc score)
and cardiac function class (I, II, III and IV) were analyzed by the t and F test. The correlations be-
tween XIST expression and left ventricular ejection fraction (LVEF) and left atrial internal diame-
ter (LAD) were analyzed by Spearman’s test. The diagnostic values of the XIST expression for de-
tecting AF were analyzed by receiver operating characteristic (ROC) curves. Results: The expres-
sion levels of XIST were lower in serum of patients with AF than that in healthy controls (P < 0.05).
The expression levels of XIST were lower in serum of patients with persistent and permanent AF
than that in patients with paroxysmal AF (P < 0.05). The expression levels of XIST were lower in
serum of AF patients with CHA2DS2-VASc score = 2 than that in AF patients with CHA2DS2-VASc
score < 2 (P < 0.05). The expression levels of XIST were lower in serum of AF patients with cardiac
function class III~IV than that in AF patients with cardiac function class I~II (P < 0.05). XIST ex-
pression was positively correlated with LVEF (r = 0.48, P < 0.05), but negatively correlated with
LAD (r = -0.73, P < 0.05). The area under the curves of XIST expression for the diagnosis of AF, pa-
roxysmal AF, persistent AF and permanent AF were 0.66, 0.69, 0.77 and 0.82, respectively (P <
0.05). Conclusion: The expression levels of XIST are downregulated in serum of AF patients and
correlates with AF type, CHA2DS2-VASc score, cardiac function class, LVEF and LAD. XIST expres-
sion has a role in assisting in the diagnosis of AF.
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1. 5]

075 Bz (atrial fibrillation, AF)LLHRIE . JCFF 0 B TG B A L RE 2T, RIGIR B WOk 2
—, ATRLEEERE I R O T SRR TR AR R [1] . B SR N FE AR I N, AR O R B R
PR T R BT A . AR AT VR DA R SRR I ¢ AT T L PUBHAIT . TR =R
FEHIE2]. 1T 10 4K, HA DUIRGUEZG A 2B RURAE AF VRIT Th3R1S 1T 2 AT [3]. R,
MET AR B IIT ROE AT BRAR, 0] S5 X — ) R PR AR AR R T AT 1 — AR B . AF R ARV
M F A E YR, R A ) ISR AR 4], (R 00 4 AL AN SR A 2

KA 405 RNA (long non-coding RNA, INcRNA)Z —Fh K BE#E L 200 nt (E4RiS RNA, BAREH %
PR T RE Ay, AE 3R R 304 B B R E I [5]. AFSTRIL, IncRNA 25 % Fi A2 5 i g
BFEAEKKE . WG MR A S UL e E R IR [6]. B il 20 7 A0 o7 A 2
()& &, W ¢ 57 INCRNA B 1 AF 2 WiR T (1 2E 20 bs S 078 71 [7] - M A 78 8 % ¥ INcRNA 2 —,
X AR M 55 550 (X inactive specific transcript, XIST)ZE U IURESE[8]. [ 3= 5 iR [9] X sh ik sk BE AL,
[10] 38 k¥ —w M1ER . HHTA K XIST 5 AF B8 R IIRIEED o AW TR 8 XIST #E0 AF E3
MFRIEFHES IR AR S DU AR 2 T S (HAH GBI AR 48 .

2. MRSRE
2.1. #%

EDTA R4EE(BD, £E), RNARBURFIGCEXAEY, Jbnl), RIFEMLR 2% % & PCR A&
(FHEAY, dbm). MEEIMre e it (Thermo Fisher, 35[E), 7900 HYSZist %% %€ & PCR 1X(ABI,
FEH).

2.2. FRAIER

ML 2021 4F 6 H & 2022 47 5 ATEILARE — R R 5 — M E B2 B0 W RHA YT I 75 1 AR (5
44 ) A 311, PIJEERS: 53.29 £ 9.17), JFRIEHXIRIH 75 B4 SE M O 1R A A RE G R (5 40 41
1 35 . SFIAERY: 52.86 + 8.44). WAARHE: BE L KIS AF RIL, HAFA 2020 KOl 2% 2
FNRRIH L i SN EL 43 (ESCIEACTS)AF 12 Wi e FbritE[11]. HEBRAR#E: © ARERCEIRITHI AF & @ fF
A RGEE RO OUUR . CNEIREDRE . RSO B © LIRS H 2 B T A R
RSt AF B @ SRMEmmE SR . P E R MRS . T E T A A K
Bt B © [ 6 A H P HBLER I R AR sl bR R © LA oS 2 e Ko
BHEiREEE; @ K& R2ERmEiAESE. rf 255 RSERERKIM 3 mL, JJ\ EDTA
REFHFFMBEORBME. S 58058 T BRED, AAZILAE —ERKEE KR
BE B SAC HE S Gy 2ottt T S 00 350 BRRH DG FR R 1A T

23. B

2.3.1. lERfEFRHEm
WCEE AF B TR PR TR bR, LRGS0 O R« iR R el O ) B S 0l AF ST (B & 1. Fiést

ik
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PR KANE) AF PEr(CHA2DS2-VASC PF53) JoB DIResr 2 (1. 1 1T A2 V) Zeots Z 55 IfL 73 £ (LVEF) &
Fel 5 NAR(LAD) . AF BBt B RER « iR S GE i a3 s 20 il 42 45 % 18 . FE R AF:
FREERTA] < 7 K, &HE<48 h, R A T&IL, AREMAYEE B R e BT 411 AR,
FREfE AF: RAERFEEI R 1, —RAREBATRE, &80l 24 el i i 52 5577 Uk 5 sl il 0 =
I AF. KANE AF: RAEFFSET (] 1 4E 0L b, AR 29905 5 o SErE O & b G XE R #E 1 AF. B
RME FEERME ok AME AR B8 358 : 30 9. 34 1 J% 11 %, FIFH CHA2DS2-VASc ¥¥-73hf AF i3 it
PR SRS, EAARARHE[L2] 0 BEIRI . MM . El 65~74 %, mllE. O 13, k%
14y, WAEHR SR > 75 % 248, B9 9 5. CHA2DS2-VASC iT4 < 2 1] AF &34 15 fil,
CHA2DS2-VASc iT4r > 2 [f] AF B8 60 Bl CoIhEE o K 3L E L0 MERE F 2 ArdE, O IIRE 1L 11y
A2 IV 2 AF B350 508 11 B, 27 Bl 24 6 F 13 ). SR O IR (0 2 2 Bhil ARGl AF B2 A0
55 143 % (left ventricular ejection fraction, LVEF)5 £ .0 55 N 42 (left atrial diameter, LAD).

2.3.2. &% RNA IS RESR

HY 200 pL i fnA 1 mL RNA $2HGAGR, 78505, #R A 5 mine I 240 uL SAGEWR, 7T
VRET, HR M 5 min, 4°C . 13,000 g 0> 30 min. L&, IIN 500 L 5B R, & B 10 min,
4°C. 13000 g &L» 15 min. 3¢ EIHER, IREUTIE, I 1 mL 75% L BEE, &R M 5 min, 4°C . 13,000
g B0 10 mine WLFE BT, MREEUTIE, AN 20 uL & RNA 25 7 /KA RNA. HU 1 uL RNA, F)
FARCE AN e BE T IR o B 1 pg AL RNA FHE SR Sl Rl s i 2D IR 4 cDNA, B F-20C R
17

2.3.3. SERFLEER PCR B3 XIST FRIEKFE

HY 2 uL cDNA {ENARERR . 76 7900 B SR %' 2 & PCR TSI 5% ¥ 2 & PCR. [ M2k N Tl
A5 95°C 30 sec, 71 40 MiEFF: 95°C 5 sec.57°C 30 sec.72°C 30 sec, ZEfH 72°C 5 min, f#£7F 4°C 30 min.
XIST Lii#514),5-GCCACTAGTGTACAGGGTGT-3'F T i 54, 5-CGAGGAGCTAGTAGGGCAAA-3',
DL i i -3- 1 152 it 0186 (glyceraldehyde-3-phosphate dehydrogenase, GAPDH) NN &%, 54,
5'-GAGAAGTATGACAACAGCCTCAA-3' M 514, 5-GCCATCACGCCACAGTTT-3'. SIGfh 7 H &
3, SRA 27T XIST RikAKT-.
2.4. GeitEabE

FIF SPSS 28.0 A EAT e it 0T o i R BB LA X £5 FoR, KA t A F AR IS 04T XIST RIL 5HE#
PR P OB B 1o LS B e 0o ) FEUG 175 190 « AF 2878 L AF $E93 Mo Do IR 2 2% & . K Spearman
K363 B XIST ik 5 LVEF Al LAD [AHGHE . LA XIST RIEKFNRILE, 50LL AF B#F. FER
PEAF B LR AR B KORAME AR BRI &, R I NS I8, LR BUEAEN Y Hl,
DL “1-45 53557 V5N X B H) 32 TAERFE(ROC) M2k, F4) B #h 2% N ifiAR (area under curve, AUC).
UK AR . P<0.05 REERH G 2E L.

3. &R
3.1. XIST #£ AF B & IEPFRIAKE

SER 6B B PCR 0 M4 AR R, AR BRI X RS 5 b XIST RIAKFr 508 1.23 + 0.14
F11.96 £0.17, AF EF MG F XIST FIEKPAC T RN, ZR %258 (P <0.05).
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3.2. XIST RiZKES AF BEIGKIEIRZERNXER

<60 ¥ AF B i XIST Rik/KTF-5>60 & AF B R, ZRTS 1= (P >0.05). B AF
B MIE T XIST Rk K520t AF BF L, ZRIESHITEE (P > 0.05). HERHE AF £ Mg+
XIST RIEKV-5THERG AF B, ZR LGP > 0.05). Mk AF 3 fiEH XIST &
B SR AF B HE, 2R SR (P > 0.05). w0 AF B MG XIST RiEKFL
Tod O AF BE L, ZRTES 8 (P > 0.05). FRE:tEfk AtE AF B LG XIST £k /KFAK
TRERME AF B, ZRA S EE (P <0.05). FFatE AF B35 M5 H XIST RIAKF5KAME AF &
HiE, ZRELSGHFEX(P > 0.05). CHA2DS2-VASc 3¥F5r>2 (1) AF B ik XIST Fik/KFKT
CHA2DS2-VASc 1F47; < 2 1] AF 55, ZRASIT¥E (P < 0.05). OUIEE -1V % AF E3F Mg+
XIST KIEKCT 0L IIRE I~ 20 AF B3, ZRASIFE (P <0.05), W& 1. XY XIST KiL5 AF
KA. CHA2DS2-VASC V45 SO TIRE /- BAHIG, (HGHERE . PR K8 1t B T A A G

Table 1. The relationships between XIST expression levels and clinical indicators of AF patients
= 1 XIST FRikKES AF BEIGKRIBRZERX R

Il AR FE JF (75 ) XIST FikKF t/F {4 P14
FERE(Z) 0.40 >0.05
<60 46 1.18 £0.09
>60 29 1.30 £0.14
PE5 0.66 >0.05
% 44 1.35+0.12
s 31 1.06 +0.11
S 0.53 >0.05
= 55 1.29 £0.05
& 20 1.06 +0.07
o I & 1.16 >0.05
i 33 1.08 £0.10
& 42 1.34+0.18
5 Lo 0.98 >0.05
5 57 1.33+0.14
& 18 0.91 +0.06
AF 37 9.35 <0.05
Bl 1 30 1.70 £0.20
FREEE 34 0.91 £0.07
TRAME 11 0.93£0.12
CHA2DS2-VASc 34> 31.19 <0.05
<2 15 4.47 £0.49
>2 60 0.42 +0.05
OIRE ST 17.03 <0.05
I~11 38 1.86 +0.21
H~1v 37 0.58 +0.10
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3.3. circ_0010423 Fik7KF5 LVEF # LAD Ry x4

AF (535 Fg Bt B85 LVEF 4 %)°8(51.23 + 10.57)%41(64.22 + 7.81)%, AF 3% LVEF (T {8 5t} iR
, ERAGUFE (P < 0.05). AF BFH{EEXE LAD 737]°4(37.36 + 4.80) mm £1(30.53 + 1.76)
mm, AF £ LAD & TR g, ZRA S 7 (P <0.05). Spearman fu3e /0 #r 45 R iox, XIST
FiE/KTF5H LVEF 21EM%(r=0.48, P <0.05), {H5 LAD £ fiAH5(r =—0.73, P <0.05).

3.4. & XIST FTikKFEM AF BIISHTN{E

ROC Mk B EoR, IMJE XIST FiA W AF. Bk ME AR, Bra:i: AF 2k A AF ] AUC 43
4 0.66. 0.69. 0.77 % 0.82, ZRFH LG it2:mE X (P <0.05), W# 2. RIFMIE XIST FKIEKTF5F AF A
HRBIFHZMAER.

Table 2. Comparison of the diagnostic values of the serum XIST expression for testing AF
F 2. IiE XIST FEEM AF HIISHTINEELER

5 AUC FrifEiR 9% R EXIA]  BUKFE(%) (%) Z{H PA

AF 0.66 0.01 0.63~0.70 0.78 0.70 2.59 <0.05

MERME AF 0.69 0.03 0.62~0.76 0.65 0.82 2.08 <0.05

FRorE AF 0.77 0.03 0.71~8.82 0.80 0.77 3.43 <0.05

FRePE AF 0.82 0.04 0.75~0.89 0.79 0.93 411 <0.05
4. g

WHER, AF R4S RS AL R LS R B A G [13]. IR, IncRNA 7E R Mg 18 45 L
R A 52 31 T R DG, — e a0 R RS i IS R, AR R AR R KR T R IA T INcRNA,
Fom s H IR R Rk AF BERE[14]. TR, IncRNA 7EE4E AF 7E N I 2 Filul 3500 Tk
FEERBEVE I, A ME N2 I 1 A Wb B RIIGR T #E S 11 [15]. Biltn, Du Z5[16]K 3 IncRNA
TCONS-00106987 @i 4RI T miR-26 758 55 P4 ) BE LB E K% J Bt 2 (potassium inwardly
rectifying channel subfamily J member 2, KCNJ2)F ke k0o s R EL 2, ik AF b . Li S [17]#kiE
INCRNA NRON 383zt #1111 5K [ /0 55 UL A SR 95 ) A1 3 1 miR-23a FeIA M E M2 05 41 A A - G2 AR 0 s £F
etk MITTAELE AF i3t FE . Chen S5[18]iE 415 7 i ikt INcRNA FAM201A 5 AF Gyl 56 th4h,
Shi 519148 InNcRNA GASS5 & AF iZWi FTUs IS EAE bR &, nTH T AF 2R . AREF5TR I,
AF BE MG XIST FiE/KF T, XIST RikxHhih AF LW B —E M7EM

LncRNA XIST i XIST HEFEF =4z, AT ANFEFA Xq13.2 Xk, ZmMAYH X Gtttk ig i
FEBE T MR Z AR, XIST EANMIGHE . 20 RRE R 2 D) Re 4E 7 2 5 DG AE FH[20] . #%
I, Wen Z5[2138 00 F 7E AF B A E b R B 912 DN FRIAM IncRNA, #5041 K I XIST &
R 48 AT REAE AF WP BT EER] . SR, XIST 7E AF B b (R IA R 5 IR PR & U ARG 2 .
AP 5 R FH S 98 52 B PCR AN AR i3 FIfd B IR i b XIST RIEKF, KIL AF B3 g+
XIST Fik AR TR IR, 5 Wen ZE[21]4R0E 45 B —80. BEJE 0 #T XIST Rik/AK 5 AF & IRK
eRr 2 AR R, KRB XIST Fik/K P15 AF 22 CHA2DS2-VASC $F5r S D Ifg s R e, #2755 XIST
AT LA AF 3, 5 CRIE R IncRNA KCNQ1OT1 [22]. IncRNA MIAT [23]/% InNcRNA NPHP3-AS1 [24]
Ui B — @ A . J5 S0 9T 55— 22 B XIST 1E AF F/E - HL
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LVEF & WL /e O = W48 DhRe i EZF R bR, W7o AF B LVEF 2 — @8 NF#[25]. LAD =&
WS o3 GE R A — AN E S K, AF BEFEE LAD B8k, LAY SEHmAGIT G AF ZK
MOMEZE ke, DRI LAD 3 K08 AR RAE AT fE [ R 3 [26]. AL AR 3 LVEF I T-{g Fox il
1M LAD & T B B, 5 BEAEAF 7T [26] 45 R — 20, $#2/R AF B L OIE 5 K I ae O a8 R A — e i .
BB B, XIST FRik/KFE LVEF 21EME, M5 LAD 2MAH5¢, R XIST o] ATk Bh il
AF BEOATThRE

FE eI U FUAE BRRS B0 T ISk R M AR BJZ W B — @ R BRYE . DRk, 348 AF AHDGHT AR
EVEA BENIGARNANME. FFF0RI, XIST 0 LAE R 2 Rz 12 Wk 150 W50 i A= Yo bs £4[27]
Li S5[28]4RE MiE XIST W] {E NS Wi ik 0% JR I I AE Dihn &) . Lan S5[29] & BLIIIE XIST 22 =]
PEFLIRE SR PR AR N AL YIFR EY) . Zheng ZE[30]4R0E XIST @ik ¥ 77 Janus ¥ 2 (Janus Kinase 2,
JAK2) T4 i 73 24 B 25 11 42 (cell division cycle 42, CDCA42)% ik, J&i2 Wr sk L WIUREZE i) — AN 37 i AT e
SERIAEDRRE) . B4, Fan S5E[31]4K3E XIST 22 Wi SR AEYbr Y . A7t ROC HiZk 7
Hrifig XIST ik APkl AF FIE W E, KILIZWT AR BERPE AR RFEETE: AR Rk APE AF [ AUC
B, SRR SCHRIRIE[27) A — 8, R XIST RIAKFX AF B RIFI2WE.

R FRTR, AR AF B MIES XIST RIAKFE T, 5 AF K48, CHA2DS2-VASc 357
OIBE Y. LVEF J2 LAD M55, XIST Fikxi Bl AF 2 BA — 2 iI7E A .

E&ME
IR SRR 4 7 47 B AT (ZR2020QH014).
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