WACK B B 2e s B40% 54 2025457 A T Mod Lab Med, Vol. 40, No. 4, Jul. 2025 13

ATP2B2 JEP rs35678, rs2289274 i 5 2 &1k Y
R B4 e VAT 0% 2 R AH G PEFSE

X x ", g (L PR T AEREEWRN, T94% 710199; 2. BRPE i EE 24 k@5 — Bt m B b Sl , B
PEEFA 712000 )

W E: BB KR4 5 T 4515 ATP B B2(ATP2B2) A F 1535678, 152289274 4% % % AM 55 R ML M A F M40 %2 (BPPV)
AR, ik ORI 20224 1 A ~ 2024 45 1 A %% A ERKEH BPPV % 186 #1154 BPPV 41, 3 IR FE 414K
Mool 100 14 B AF At RE 4R, B ad JR A Bsk X RS (PCR) #m) ATP2B2 2 I 1535678, 152289274 4% &4 % Ak, ik
LA AT A R ROE B AR & dE 54 Logistic @235 04 1535678, 152289274 45 & = AP AR LA (LR B M ATEM)
T BPPV §aikegAgsett, S8R ATP2B2 A B rs35678, rs2289274 45,5 69 & B A fE xR 20, BPPV 2884 57 349 4 4
Hardy-Weinberg -F#7 2 ## (1’=0.003 ~ 0.050, ¥ P>0.05), BABANRAM . 5@k, BPPV 4 rs35678 12 55 1%
AR T HE (56.45%vs 41.00%) A= 2L B A TT 305 (31.87% vs 16.81%) F+2, 12289274 45 5545 2 B A % (54.30% vs
42.00%) Fe kB A AA 7% (29.48% vs 17.64%) 7+, £FBA %5 E L (1=3.936 ~ 12290, 3 P<0.05). 1535678 1%
S RBEEA (CCvsTT) T, TT AB A 44 Em K e 3 T CC A B A 4% (OR=1.851, 95%CI: 1.059 ~ 2.936);
SEAEABEA (CTHTT vs CC) A= I8 AE A (CT+CC vs TT) F, 1535678 45,5 % A M5 BPPV #9 X B4 (OR=1.716, 95%CI:
1.074~2.936; OR=0.759, 95%CI: 0.517 ~ 0.837), Z7FEA %5 EL (¥ P<0.05), rs2289274 1% 5 £ &£ ZHRALAE (GG
vs AA) T, AA LA A% :%‘ R R e B T GG A B A4 % (OR=1.627, 95%CI: 1.191 ~ 2.973); BHAER (AGHAA
vs GG) T, rs2289274 4% .5 % &M 5 BPPV # % B M (OR=1.941, 95%CI: 1.191 ~ 3.673), 2 F B A% HFEL(H
P<0.05), #5i& ATP2B2 ;EEI 1s35678 45 & TT A B A & 12289274 15,5 AA & B A 438w BPPV 5% KN,
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Abstract: Objective To investigate the association between polymorphisms at the rs35678, rs2289274 loci of the ATPase
plasma membrane Ca”" transporting 2 (ATP2B2) gene and benign paroxysmal positional vertigo (BPPV). Methods 186 BPPV
patients admitted to Xi’an Trade Union Hospital from January 2022 to January 2024 were selected as the BPPV group, and
another 100 healthy individuals who underwent physical examination during the same period were selected as the control group.
Polymerase chain reaction (PCR) was used to detect polymorphisms at the rs35678 and rs2289274 loci of the ATP2B2 gene.

Allele and genotype frequencies were compared between the two groups. Unconditional Logistic regression was used to analyze
the correlation with BPPV susceptibility under three genetic models (co-dominant, dominant and recessive) for the rs35678 and
the rs2289274 loci. Results  The distribution of genotypes at the rs35678 and rs2289274 loci of the ATP2B2 gene in the control
group, and the BPPV group were all in accordance with the Hardy-Weinberg law of equilibrium (y’=0.003 ~ 0.050, all P>0.05),
and had a representativeness of the groups. Compared with the control group, the allele T frequency(56.45%vs 41.00%) and
genotype TT frequency (31.87% vs 16.81%) were significantly higher in the BPPV group at the rs35678 locus, and the allele A
frequency(54.30% vs 42.00%) and genotype AA frequency (29.48% vs 17.64%) at the rs2289274 locus, and the differences were
statistically significant (x’=3.936 ~ 12.290, all P<0.05). Under the codominant model (CC vs TT) for the rs35678 locus, carriers
of TT genotype had an increased risk of disease compared to carriers of CC genotype (OR=1.851, 95% CI: 1.059 ~ 2.936);
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Under both the dominant model (CT+TT vs CC) and recessive model (CT+CC vs TT), the rs35678 polymorphism showed a
statistically significant association with BPPV (OR=1.716, 95%CI: 1.074~2.936; OR=0.759, 95%CI: 0.517~0.837), and the
differences were statistically significant (all £<0.05), reqectively. Under the codominant model (GG vs AA) for the rs2289274

locus, carriers of the AA genotype had a higher risk of disease compared to carriers of the GG genotype (OR=1.627, 95%CI:

1.191 ~ 2.973); in the dontinant model (AG+AA vs GG) the polymorphisms at the rs2289274 locus showed a significant
association with BPPV (OR=1.941, 95%CI: 1.191 ~ 3.673), the differences were statistically significant (P<0.05).
Conclusion The TT genotype at the rs35678 locus and the AA genotype at the rs2289274 locus of the ATP2B2 gene increase

the risk of developing BPPV.
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R4 [ & PR A3 1% % (benign paroxysmal po-
sitional vertigo, BPPV) XHFRN “HAGE" , J&—
Flves WA AP E PERTRES R, HAER 2 s L
PSSy, T . IR, B8, ks Lt
SR M AL A, W RSN | min, 1
Z BB R BEPEA L . MKRESE [ SRR
PR AT R 2 &M (single nucleotide polymorphism,
SNP ) J& 805 Zy B S BRI, HAE 2R
I A SR RF 5 R e iz W B AR R s
ATP [iff B2 ( ATPase plasma membrane Ca’ transporting
2, ATP2B2) HEIH o7 T 4L a4k 3P25.3 |, 4 fidh ot
JI5 55 ATP fif 5 44 /& 2(plasma membrane Ca*'-ATPase
isoform 2, PMCA2), Z 540l 85224 1 15,
PMCA2 A F L4501 TIWH B MMF A £ L, XI
B BRI W DR A EEAEM . BEAERFSR
& P, ATP2B2 %t [H rs35678, 152289274 fii i £
A5 5 M e MR T T 38 2 A R XU AR O i gt
A PEWT 110 5 BPPV ¥ )& T H A 56 B R,
Wi TEE R AN R R B oA TR ], (HA e &
HER Y A= B 2 Be MUV AE () st AL IR &R, BRI A
1535678, 152289274 {ii 35 £ A MEAE BPPV 19 &4 K&
e AR A EEAEM . Rk, AWFSTE R
1s35678, 152289274 {3y, FA) A5 A0 Bk R B R 5 L R A
A, BTEERIT ATP2B2 FE[H rs35678, 152289274
fimi 2805 BPPV BIAHCH:, LIWIHE /R BPPV &
I VAR BRI, s ) Tt s AN 2 B 1
TR
1 MR5HE
1.1 AP % HEEL20224E 1 H ~ 202441 A
P92 T2 BE R UA 1) BPPV 3% 186 14l BPPV
A, FAh B0 6, L6 6], k40 ~ 72
(56.86 +13.92) %', Yy AbRME: OFFH 2017 4+
A s H RSk 3SR 43 23 il %2 1 BPPV 12
Wrbsife ¥ @3k CT o MRI KA JCHH 5755 @
BE MK R A FOIT B MG R . HEBRPR
W OFRBER ., AUEMLR . PRPERL 25500
W, OByl . LEe . 55

FAREMEE; QEMEMEERE; @M EFFHRH
B, ONELGRGEMWEIRE . U4 RIS,
T VEER RIS (4 100 5 {a B A A X B2, 4
— I R ORI 1. S XML, BPPV
40 SR R EE (TC) o K% AR & - IH [
(LDL-C ) Fh, Tl 25- $24E/E % D[25-(OH)D]
FEAIL, 2R HAGEE X (¥ P<0.001) . 1H
AR . MR BB EAEEC (BMI) | @ik,
BEPRI . =g, mARER. H =8 (TG) . H
HMH (ALB) | =% EARE N - JHEE (HDL-C) |,
EREGHFE X (¥ P>0.05) , ALY T
SERCHZ R AH LR (20211037) .

12 BEL5EA 9700 % PCRIX( £ E ABI /A );
R AN 6T (32 E Thermo Scientific 24
Al ) 3 MassARRAY Nanodispenser RS1000 £,
MALDI-TOF Fii{%, ABI 3730XL Zl A% ( ZE[H
ABI /A ); DNA $2HURH & (R P RFER) .
13 Fik

13,1 FEARAE K DNA 25 REAGEEA
B 5 2 RN fdt e MR 29 1 i R 2 A/ ] i ik i
5ml, Z5iE 3 500 r/min 2.0 10 min, 435S I35 F i
Yifie. $% M DNA $R U S E Ue I SR BT A
AR FEF L] DNA, il a5 M L B R
I DNA B B Fatifig

1.3.2  ATP2B2 & [K SNP 4. fifi i MassArray
4 %} ATP2B2 i [H 1535678, 152289274 i i 417 4
A, Zyk PCR KW, PCR FSUWAERFH: 95%C 5min;
94 °C 20s, 56 °C 30s, 72 °C Imin, 2t 4541 F;
72°C 3min. SR 5 PEAT 0Pl R 6 S 1 25 B PCR 7=
YIrhliEES Y ANTPs, W F2 )78 37°C 20min; 85°C
Smin; PRI T LR IELE R SN, SE A SRR R :
94°C 30s; [94°C 5s, (52°C 5s, 80°C 5s) 5 PMEH 14k
40 MEH, 72°C 3min, ZJ5 R R AGEEALIE (=4 ,
SRR, RSSO SRR B R AT
v TYPER4.0 B4R B 3 R 43 764 JL T J s 2504
ATP2B2 KE[H 135678, 152289274 {37 5, 145 1 15 51) W,
F2, HAETAYTE (BE) ARAFEN.
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*1 FAIGRBERILE [x+s, n (%) ]
eS| XIRLL (n=100) BPPV 4 (n=186) 1t P
S (%) 57.05 + 14.03 56.86.+13.92 0.110 0913
51 5 46 70
B . e 1.888 0.169
BMi(kg/m’) 2293+1.85 22.65+1.79 1.247 0214
IR 18(18.00) 45(24.19) 1452 0.228
IR 10(10.00) 32(17.20) 2,694 0.101
LG 5(5.00) 12(6.45) 0.245 0.621
LR (mmol/L) 31276 £31.65 318.38 +32.06 1.420 0.157
L7 25-(OH)D(nmol/L) 78.139.17 7245+ 8.65 5.185 <0.001
TG(mmol/L) 1.36.+0.26 142031 1.648 0.100
ALB(g/L) 47.69 + 456 48.45+4.87 1.286 0.199
TC(mmol/L) 449+0.78 4.88+0.83 3.869 <0.001
HDL-C(mmol/L) 2.95+0.55 284053 1.652 0.100
LDL-C(mmol/L) 2684049 337062 9.627 <0.001
k2 ATP2B2 E & rs35678, rs2289274 i S5 4155
{8 S19¥ 51 PCR WK (bp)
1535678 F 5’-ACGTTGGATGAACGAGGACGTGGAGGAGAT-3’
R 5-ACGTTGGATGTGTCTGGATCCGATTCAGGC-3’ Ho
FEAH 14 5.TCCGCAGCTCCCGCTC-3’
152289274 F 5-ACGTTGGATGCTCCCAGAAAATGATGAAGG-3’
R 5-ACGTTGGATGTGTCTTGTCTGAGCAGATGG-3’ e
udEE7] 5-TTCAGGTGGCGTACCAG-3’
1.4 %t FEad R SPSS23.0 #7402 WA R, P<0.05 WS HAGI#E L.

ARER, SHEOSORE n( % )FoR , 4] HEBER 7 K50 2 R
TR PR AR + bR 2E (3s) ROR, P41 2.1 Hardy-Weinberg -7 # # 3 L % 3. ATP2B2
FLBER ¢ K56, JE PR 7L 907 R ] Hardy-Weinberg FEH rs35678, 152289274 v s 1) 3k PR R AE X HE 4 |
WAL VA E R, & P> 0.05, W #F4 Hardy- BPPV 4 (14315 #9454 Hardy-Weinberg - & (44
Weinberg 4. IE 44 Logistic [21J343#F BPPV % P>0.05) , EARMRAERNE,
X3 HardyWeinberg &S (7 ( % ) ]
X HRZE (n=100)

BPPY 41 (n=186)

)

SNP SEE A ;P ;s P

SEFRAAL BV T SR LAY

1535678 cc 35(35.00) 3481 35(18.82) 3591
) 48(48.00) 4838 0.003 0999 92(49.46) 91.66 0.016 0992

TT 17(17.00) 16.81 5931.72) 58.33

152289274 AA 18(18.00) 17.64 55(29.57) 5424
AG 48(48.00) 4872 0011 0995 92(49.46) 91.40 0.050 0,975

GG 34(34.00) 33.64 39(20.97) 3936

2.2 WA ATP2B2 % A PE4L & 5454 W A& F A 4R 1s2289274 3f J5 A7 KL A LRI AA Jii R I &
Frek WK 4, SXIE4UMEL, BPPV 4 rs35678 T, ZRHEASEE X (3 P<0.05),
o7 55 45 67 F R T ATk PR ARY TT 00 R B 3% 7,
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*£4 LA ATP2B2 1835678, rs2289274 fi H&ArEt
ERERBIELE [0 (%) ]
popt| BPPV 4 )

&0y ! P
SNP R /ERE (n=100)  (n=186)
135678 C 118(59.00)  162(43.55)
12.427 0.001
T 82(41.00)  210(56.45)
e 35(35.00)  35(18.82)
CT 48(48.00)  92(49.46) 12290 0.002
T 1717.00)  59(31.72)
12280274 G 116(38.00)  170(45.70)
7.873 0.005
A 84(42.00)  202(54.30)
GG 34(34.00)  39(20.97)
AG 48(48.00)  92(49.46) 7767 0.021
AA 18(18.00)  55(29.57)

2.3 ATP2B2 A B % AR R T 5 BPPV

B R R BEA WS, JHERAERS MR BMI,
e I PR | v IALAE | I PR R | I 25-(OH)D,
TC, ALB, TG, HDL-C, LDL-C 4 A % )5, 135678
A7 AL EAER (CC vs TT) R, TT 3R BRI &
A U /55 T CC BE R B #5717 35 (OR=1.851, 95%Cl:
1.059 ~ 2.936); i PR (CT+TT vs CC) il o 7 A5
I (CT+CC vs TT) F, 135678 11 s £ 51 5 BPPV
Y ¢ BE P (OR=1.716, 0.759; 95%CI: 1.074~2.936,
0.517 ~0.837), 22 5% HA7 4811 2% 2 X (34 P<0.05),
152289274 v/ 45 78 3L . M A B (GG vs AA) T, AA
3 DR R A5 T 2 R KRS T GG 3k IR AL A A
(OR=1.627, 95%CI: 1.191 ~2.973; P<0.05)., W@
L (AG+AA vs GG) T, 152289274 i i 2 Atk 5
BPPV f) B M (OR=1.941, 95%CI: 1.191 ~ 3.673),
EZRHAGE L (P<0.05).

xS ATP2B2 EE M EREIZEFEE TS BPPV 5 RIS KB O
SNP i HEHA Hli OR(95%CI) P REEJR OR(95%CT) P
1535678 SR cC 1.000 — 1.000 —
CT 1.257(0.818 ~ 1.921) 0.102 1.238(0.821 ~ 1.936) 0.108
T 1.854(1.065 ~ 2.934) 0.004 1.851(1.059 ~ 2.936) 0.005
iR cc 1.000 — 1.000 —
CT+TT 1.728(1.079 ~ 2.949) 0.026 1.716(1.074 ~ 2.936) 0.029
Fett T 1.000 — 1.000 —
CT+CC 0.763(0.564 ~ 0.794) 0.033 0.759(0.517 ~ 0.837) 0.036
152289274 iR G 1.000 — 1.000 —
AG 1.594(1.223 ~ 2.921) 0.026 1.552(1.216 ~ 2.956) 0.028
AA 1.639(1.227 ~ 2.984) 0.002 1.627(1.191 ~ 2.973) 0.003
Bt GG 1.000 — 1.000 —
AG+AA 1.946(1.227 ~ 3.684) 0.011 1.941(1.191 ~ 3.673) 0.013
Btk AA 1.000 — 1.000 —
AG+GG 0.692(0.429 ~ 1.217) 0.088 0.686(0.421 ~ 1206) 0.082
3 it AITT #9/MAK BPPV F8 XU =7, 1B PR Y TT A

BPPV JZIf R EE 2% g UL — 2850, g
HAE A BT SR T 5% AR, DL AR B
ﬁ%ﬁ@%ﬁ,%&ﬂﬁﬂ%%%ﬁ%é,ﬂﬁ%
ARG L R AR O BRI A &
R, It HBA R AR R, MKﬁ
WHAWNRER . RERESERS, XERHENHE
Az T RV IR A B R R U I PR R E]
BWV$%Mﬁﬁﬁ%%%%%@ﬁ,E%Eﬁﬁ

WAL R R, AT BN T4 A
E,ﬁ&Bwvm%@%l,ﬁﬁﬁﬁ%%%Eﬁ
SAILHI SR . 1 2 0F9Y C R ATP2B2 R HFE
Wit 28 8 AT RE 2R 48 15 H DO g hte 25 BV E .
KT, ASHFSE R R % BEAF ST, A& ST ATP2B2
FERZ 515 BPPV 95 KU AR G

ARG, ATP2B2 H&[H 135678 v/ s, #57 Jk A

%%?mbvkﬁ%m%%@l¥oﬁmm*mm
TR, 1835678 v CT J& CCHCT FER A4S TT

Iﬁﬁ%”*ﬁ%ﬁﬁ%ﬁﬁﬂ@%ﬁ,ﬁmTT

PRI HRUAN RIS PT3535 20 JRUSS: 1] BEAR XA 1R
BWV%%%EWH%@M%M%,WAWBJ%E
Yty PMCA2 R H F 24 TN H- BT E L,
RERSIRT AN PN Sh Ca™ Y -, R e B4ERFIE
HWINREE A HEAE ., M PRI 4 R ) S S s
FRFEAT I, 1o PN S AN B AN S B TR
SURITHRT, PMCA2 ZE 0] e A R a1k 70 11 5 15
FNMAEFFE R, RN B R i k. AX
135678 i 5 A E N AMRGE R, RZRHS A HE
FIUKE #7300 R KU O ), H T AR 6T
135678 37 5. 22254 5 BPPV s WU A SRR
R, AN KA — 2P RIE 135678 i %
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STET BPPV Kl WU B AR S, i 17 1 1535678
NS 2P BPPV &4 IHLH
GHETEFR I, A ATP2B2 3 [ 152289274 fii
FAEA B GG ™ B 2 P I 255 i e AR 2 R
FHET AR 1 AR IE AR 152289274 i1 51 AG
LR AR GG R A A (AW 7 I 7 460 2% 1Y)
K B o X LEBF TS R ARW], ATP2B2 [N Y
rs2289274 37 i AN [7] Jik PR B 5 22 ol g 114 242 9 XL
FETESRIR . X 7R 1 32k R A i 1 728 S ] REAE
o R A R e R AR — AR TEARBESE R,
Al 152289274 {3 s HE R B AA 1)~{& BPPV B9
AU i TR R A GG ByAMA, 6] ATP2B2 K (1
rs2289274 i 1 1 B 8 AA AT BEJ& BPPV K 11
—MBTENBRH R . SR, B BE R LR RIS 4G
RANRE TS M E PRI R A SRR, PRI Y KA
T H R 22D LR BR R R AR AR A 45 2R
AR NIRIE BPPV B R L B AL 137 4 R AN
Jila) o ARSRREHE—LIF ML, Zrpuls . HIRA
T, DA IR e SCHR Ay ] St AR E M, JF R
FRIHWETE AW 2L
Zi B Prik, ATP2B2 JE [H rs35678 i s TT 4k
Y J% 152289274 i £ AA F [H 7 25 3 Jiil BPPV
B KU, 6 I ATP2B2 3 [ 1 1535678 £ 45, il
rs2289274 i 1 A FF 2 A5 P L5 BPPV &0 KUK 2
(B A7 AEAH DG, 3% 4 BPPV (1 132 W A XL 73
MR TR RE AR S . AR I E—E R
BRYE, B, FEARREERCDY, RN TR, £
HUDBIFSE s HOR, A TP X SE R A R L
BT SR AHEAE R, n] e Al AR Al 2 R0
BPPV S KU A2 5 PG, AR e 2 TR A M
WFFERIE— 2 e B HE A EA LA ARG PR IS A
S 30k
[1] KIMJM, LEE S H, KIM H J, et al. Less talked variants
of benign paroxysmal positional vertigo [J]. Journal of
the Neurological Sciences, 2022, 442: 120440.
[2] IMAI T, INOHARA H. Benign paroxysmal positional
vertigo [J]. Auris Nasus Larynx, 2022,49(5): 737-747.
[3] CAIRNS J, KALARI K R, INGLE J N, et al. Interaction
between SNP genotype and efficacy of anastrozole and
exemestane in early-stage breast cancer[J]. Clinical
Pharmacology & Therapeutics, 2021, 110(4): 1038-1049.
[4] SHEN T, PUJ L, JIANG Y S, et al. Impact of
cognition-related single nucleotide polymorphisms on
brain imaging phenotype in Parkinson’s disease[J].
Neural Regeneration Research, 2023, 18(5): 1154-1160.
(51 U/ 2022 Rl WO T BB A S R
ZZK o HPH Xbal(rs9340799)SNP F1 HbAlc /K F
SEHAE G995 5 [k 3B [3]. AR S PR s
2023,38(1):38-43.
TANG X F, JIANG Y L, ZHU B. Analysis of interaction

between estrogen receptor o gene Xbal (rs9340799)
SNP and HbAlc level and disease susceptibility in

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

patients with diabetes osteoporosis[J]. Journal of
Modern Laboratory Medicine, 2023, 38(1): 38-43.
POGGIO E, BARAZZUOL L, SALMASO A, et
al. ATP2B2 de novo variants as a cause of variable
neurodevelopmental disorders that feature dystonia,
ataxia, intellectual disability, behavioral symptoms, and
seizures[J]. Genetics in Medicine, 2023, 25(12): 100971.
BN AN , WA, e, 5 ATP2B2 SN 2 A
MR VT 45K By AR SC &R (T]. Tl A= 5 HR
VIR ,2023,49(4):289-293.
HUANG L L, XIE C J, LI Y R, et al. Study on the
relationship between ATP2B2 polymorphism and
susceptibility to noise-induced hearing loss[J]. Industrial
Health and Occupational Diseases, 2023, 49(4): 289-293.
AR LA ISk SR R R D1 2 | R AR R
S H GG Sk SR o 2 - RAERE K R L X
FBWI IR 8 (2017) [J]. AR B 5 Sk 55141
Bl 2017,52(3):173-177.
Editorial Board of Chinese Journal of Otorhinolaryn-
gology Head and Neck Surgery, Society of Otorhino-
laryngology Head and Neck Surgery Chinese Medical
Association. Guideline of diagnosis and treatment of
benign paroxysmal positional vertigo (2017) [J]. Chi-
nese Journal of Otorhinolaryngology Head and Neck
Surgery, 2017, 52(3): 173-177.
ACHARD S, CAMPION M, PARODI M, et al.
Recurrent benign paroxysmal positional vertigo in
DFNB16 patients with biallelic STRC gene deletions[J].
Otology Neurotology, 2023, 44(4): e241-¢245.
AN J B, KIM J, PARK S H, et al. Pediatric benign
paroxysmal positional vertigo: degree of nystagmus
and concurrent dizziness differs from adult BPPV[J].
Journal of Clinical Medicine, 2024, 13(7): 1997.
EH, R R RO E AR R SR R R
iR [7]. PR E AR 2024,22(2):271-274.
WANG J, LI Q. Research progress on risk factors of
recurrence of benign paroxysmal positional vertigo[J].
Chinese Journal of Otology, 2024, 22(2): 271-274.
SRR , A3, BRI, 2 . Otolin-1 K5 KRR
PEAOL B PERZ 2 SR AR RE R AOAHOCHE (0], Th AR H R
5 ,2023,21(6):762-766.
HAN W W, DU L W, GUO X, et al. Correlation be-
tween serum Otolin-1 level and occurrence of residual
symptoms after successful treatment of benign paroxys-
mal positional vertigo[J]. Chinese Journal of Otology,
2023, 21(6): 762-766.
TRAAIL . BAF/ N H A SRR 0 S e 2 e
TSN S EAIEIARSCHIESE D] Kb - g 2023,
XU Z H. Development of Single-cell RNA sequencing method
for adult mouse cochlear and vestibular cells and related studies
on hair cells[D]. Changsha: Central South University, 2023.
KHALID M, RAZA H, M DRIESSEN T, et al.
Genetic risk of autism spectrum disorder in a Pakistani
population[J]. Genes, 2020, 11(10): 1206.
ORMOND C, RYAN N M, HERON E A, et al.
Ultrarare missense variants implicated in utah pedigrees
multiply affected with schizophrenia [J]. Biological
Psychiatry Global Open Science, 2023, 3(4): 797-802.
LOPEZ-BIELMA M F, FALFAN-VALENCIA R,
FIERRO-PINA A, et al. Genetic variants in ATP2B2
as risk factors for mortality in patients unrelated but
not associated with families with severe COVID-19[J].
Heliyon, 2024, 10(8): €29493.

WFs BEA: 2024-08-09

fEEIHHER: 2024-09-30



