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Abstract . Objective Next generation sequencing technology was used to investigate the potential genetic causes of deafness in two
probands and their families. Methods A retrospective analysis was conducted on two probands and their family members. This
analysis included collecting medical histories, performing physical examinations, conducting audiological evaluations, and perform-
ing genetic testing and analysis for deafness. Results Both probands exhibited bilateral profound sensorineural hearing loss and had
no other systemic abnormalities or syndromic features. Genetic testing revealed pathogenic variants in the MARVELD2 gene in both
probands , either homozygous or compound heterozygous. The proband in family A carried a homozygous c.1331+1G>A variant that
she inherited from her parents. The proband in family B carried compound heterozygous variants c. 1331+ 1G>A/c.782G> A
(p-Gly261Glu) and transmitted the heterozygous c.1331+1G>A variant to her daughter. Conclusion This study strengthens the
evidence that loss-of-function variants in the MARVELD2 gene can cause profound sensorineural hearing loss. Testing for the
MARVELD?2 gene is significant for screening, diagnosing, and providing prenatal genetic counseling for deafness.

Key words: Deafness; MARVELD?2 gene; Genetic; Next generation sequencing technology; Severe sensorineural hearing loss

HE e Nl W RSE i 2 —  HBOwRHL W1 60% ¥ JLE ) NSHL fyigt 2 =51k,

B A B A JEZR A ik M B 2 (non-syn-
dromic hearing loss, NSHL ) 1 h— &Il PR Ji P 9
o, HRAURFAE A 30 o AL A 20| A AR IS W )2
FRAE SO fR it R AR T R 2, AT A 3R

s B . 2025-03-11
E SRS Trpa it AR LR & RIHRIIH (2024206004)
EBIEEE AHANEN . E-mail ; shangyu-1225@ 163.com

HHT BRI T 115 AN P AR R R 2R SR M
H-# (autosomal recessive non-syndromic hearing
loss, ARNSHL ) #12¢%E[H ( http ://hereditaryhearing-
loss.org, 2025 44 A 17 H) . H¥ 47 F 5q13.2 4+



IR KA EE SR R 24417 2025 45 7 A 4 39 4 4 4 0]

Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.39, No.4, 2025 - 129 -

R X 30 MARVELD2 F£[K ( DFNB49 3 [ J§ ) Xf
Y5 N H Bt B 2 RE B IE B T A B e |
PRAT SCHRAR T 59 MARVELD2 35 PR 2505 725 S5 i1 343
A it 2 LS BB R B T AR o
EEPNETIUESERZ LS BN

ARSI T 38 BT HOR N LR X 2 A~ H
FIRE MR R HAT AL 00T, SR R KR
A SEIFE N MARVELD2 A ¢.1331+1G>A 4fi
GARS XGRS xS 22 G # #H KR B %
EBAETE ¢.1331+1G>A/¢c.782G>A (p.Gly261Glu)
HEHEDS, FIREBAE T MARVELD2 JE [
(R B0 AR S 3% | Ry B 51 2R A 5 1 5 RS 1 B 4%
PR UEE

1 5l 35 #

1.1 #HxRIH

RE ARG 2 034 N el 2 BN MUHA)R
IR PRI B A LR B T T I
W, KA B ML 3MIL o A eiEE 5 HE YN
Wy Pk B, e 5 H AR RN HL M 4H = 30 R T )
I, SEUE e 0 A RO T 3 J8 i 48 1 T g 43
&Ko AW AR — RN & U re 1040
PRAgEBE R B2 51 25 I HEHE (KY R-25-006) , 5 R i
R BRI EAS
12 MIRF*
1.2.1  IEIRBORERSE

[ P A 35 12 A D0 B2 S5 I PR 0 e, S8 ik

HHEAME B BRI e R R AP L R
FSEG 2R A AE P I A IS U X6 79 5 3R 4 1 0
TTIARRE R A, IR AR BB A R 45 WL 0L 1 A1 JE i Jik
Il 3 mL T EDTA Hiu#E4 4 CIRAF iz iy, LUE
PEAT G SRR T4
1.2.2 i il e S AR s B2 A b

FIFH QIAamp DNA 4 Bt izt 71 & M A1 JE 1L i 1
A g R EUEE K 2 DNA ( Qiagen, b6, HE) i it
i Ak 75 A FE N 41 DNA F Bedk, #IH A & Ak
FHARPRET (B, b st D) XFUT 745 2K AH G 406
ANFER A S M AN T R 20 bp (9 X8R AT
WA B bR 5L R 20 SCPE R DNBSEQ-T7 il
FPAL (R R EL L, BRI, v =) #E A7 XS0 I 7, 1) ]
BWA 4 FASTQ Ui 5 #] N2 2% LK 41
(hgl9) ,ffi ] Sentieon {42 $ Uk gh F2 J¥ 46 1l SNP
F1 Indel 7485, {8 ANNOVAR ( http://annovar.

2
2

openbioinformatics.org/en/latest/ ) X§ 1R 51 i (1) SNP/
Indel 28 5 £ 47 1 B, CHK 1000 genome , ESP6500
dbSNP . EXAC, HGMD, f# H] SpliceAl, dbscSNV
AdaBoost , PhastCons100way 55 #)15 B 22 T H X AR
SR Y HE R N e GRS AT IR0, I A Poly-
Phen-2 ( http://genetics. bwh. harvard. edu/pph2/) |
SIFT ( https://sift. bii. a-star. edu. sg/) . Mutation
Taster ( https : //www. mutationtaster. org ) . AlphaFold
( https ://alphafold.com/ ) F1 PyMOL 4§ 54 P4k A8
SR I IREMITTE R, S ML Bt fe e
FER 2] 22 27 25/ 4 19 B2 10 2 ( American College
of Medical Genetics and Genomics/ Association for
Molecular Pathology , ACMG/AMP) T 2015 B &
RATHY PV AL 503 H8 | R A8 S 0 BO VA T 25
B,
1.2.3  Sanger JF53IF

{#i Al PrimerPremier v5.0 % {4, ¥ il" MAR-
VELD2 J£[H c.1331+1G>A B f Frfedh it F %
F b T R SR S I, 1 S Dy 5
CACCTGATCTTCTTCCTC-3', X i) 5| ¥ ¥ 51l Ay 57~
GGGAAATCAGCTTATCTTAT-3', DNA %A Il 7%
S A3k T/F ¥k (Beckman Coulter, Inc) i#£47 PCR
P4, i ABI3130XL il /5 {1 ( Applied Biosys-
tems) FHATEAE FIKIT . {1 H] Mutation Surveyor
B S 25 e SRR A T LU 408

2 & B

21 IERRHA
2.1.1 RREALUH(N-2)

6 %, o, A JE W Sy Ar R iE . 4 AT
SEVPAL Y8 1000 Hz: /25 A B A C AL, B
A& M H 75 & 8 ( Transiently Evoked Otoacoustic
Emissions, TEOAE ) BUM| A 8, 4575 i T35 & H
fif ( click auditory brainstem response, c-ABR; dB
nHL) 7z H- 75 A5 H- 75, 2 0UH- 3R 8 2 1
Wy ik . 9 H s WT J 7 i Ui 45 2R . TEOAE XU K
Wik, ASY) 226 Hz: A2 H A B 47 HOA AL
c-ABR(dB nHL) : £ H- 100, 45 H- 90; 5 % c-ABR
(dB nHL) ; /2 B 50 47 B 50, 22 40 T 56 A2 25 S
(auditory steady-state responses, ASSR;500,1 000,
2000.4 000 Hz, dB nHL) : = H- [ {E 5351 >4 90,90 |
80.,80; 7 HF S {E 43514 90,80 ,80 .80, 4 ik Ak )
I ( visual reinforcement audiometry, VRA; 500,



IR K SRR 2245 2025 457 4539 4% 45 4 10

- 130 - Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.39, No.4, 2025

10002 000.4 000 Hz, dB HL) : Z& H [# & 43 5 M
85.80.80.90; 45 H- I {EL 531}y 85,95 .85 .85, A
CT IR W W 5% . MRIFH . B A& W 2
SR IS R RCH A R R s T Ik,
JNEH , HAERHIR R TR A AR 0L 25, LR & B R
WAEREKERIWY 5% TCHBEAY ML, 3
2 WM SUH B T 88 R AT F IR R E 6 T2 H
SKRIFATEEIARG I, SRA2 B (87 B sg im T |, B 2 A AN
RESEA, DG ANTEI ., 6 % 3 Ak T N T H Al
AL BRERFFHL, JEUEHCHE(T-1) 5835 1-2)
Wr J3IE 5 TCH- R 2l S AL R A T . H:
AR ARA T RE PRI, W Ty IR, RAREE LA 1A,
2.1.2 FEBGIUEH(1-2)

36 %, 4,2 26 Fki2 T /11112 ,G2P1 4T H-
TR AL %), 18 2 T 77 45 A5 45 L . DPOAE
WM A58 351, c-ABR(dB nHL) AU H- 98 LI TE 5| H .
Sk Jk w52 56 ( Video Head Impulse Test, VHIT) 4%
OB R RO TR, 75 S BT (226 Hz) £ H- A
A AHH AR, igm WU (0.5,1,2,4,8 kHz,

A B
I 1 2 !
I CID_ 1\ I

1 2

I

dB HL) Z& H- B {E 43 51 4 75 .90.,100, 105,120 A& 73]
1,100 A 51 H A5 H A 80.90,100, 105,120 A 5]
1,100 K5I H . c-ABR:95dB nHL XUl & 5| H %
T , AU UL B S B S B S R Ak, RTRE S &
LI £ B, 437 ( Vestibular Evoked Myogenic Potential ,
VEMP) 4% 5. 20 JIJL AT RE 75 A& LR P4 H A7 ( cervical
VEMP, cVEMP) W H-#50] W, P1 N1 434k, HR LT
BEE & WUEVE LA (ocular VEMP, oVEMP) Bl
KU B PIE e, BT 28 ROR PEAL . S TR
HIAIFE (79 dB HL, e RAFIRE T ) . 22 H 10% |
HH 0% ; B 478 F 15 P (79 dB HL, i K45
FRET) £ 4% FHH 0%, 12 R S B
S PR ENT R . R WS B R
Hth R 55, SN2 Pl s, T Sk
FMGs, FCECE ( T-1) R A SE R Ty ik s 3
2 (M-1)9 % Wr Jy e HACRERAT IE D AG I, Wy
TIEHR A IAE 2R WS B ; H AR AH A A 7 56 BRAGI , Wy
EH ., ZREEILE 1B,

[ E# S
O E#%tk
WA
@ ikt
O Ml

P GRS AR R (7 Sk IR U 1) A SE e )

Figure 1 Familial pedigree of hereditary deafness( the arrow shows proband)
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Table 1 The high-throughput sequencing results of family A proband
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Figure 2 Sanger sequencing diagram of the MARVELD?2 gene in family A members. ( arrows indicate the variant positions )
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This mutation is predicted tobe PROBABLY DAMAGING with a score of 0.999 (sensitivity: 0.14; specificity: 0.99)
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Shown are 75 amino acids surrounding the mutation position (marked with a black box)
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Figure 3  Analysis of the Pathogenicity, Conservation, and Protein Structural Alignment of the MARVELD2 Gene c.782G>A

(p-Gly261Glu) Variant

A; PolyPhen-2 prediction indicates that the p.Gly261Glu mutation is highly likely to be deleterious ( Score=0.999);
B: Conservation analysis of amino acid position 261 in the MARVELD2 gene across multiple species; C: Structural
comparison of wild-type and G261E mutant of MARVELD2
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Table 3 Summary of pathogenic variants in MARVELD2
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