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Fig.1 The schematic representation of TMEM43 transcript and protein structure
Ell TMEM43%#xA, EHREHTEE
(a) TMEMA43§%3t7KNM_024334.3; (b) TMEM43 (AiR) HABHRIMGIE; () TMEM43 (AJR) HABLEHHIE BRI TNCBID.

T™M: BEEZ5#) 1, (transmembrane domain) .
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W RIEHR o [FIEFZE Gk A5 & h HA R 2 3
P, Al LAG BT TMEMA43 9875 S 30 ANSD %%
iE R PLELAT B[R] A DG, RETE 30 5 P4 I %
fb (T D). EEENE, XU i 5% R
HHEA AR F SOOI RB,  MCRT s
1t 1) TMEM43 p.Ser358Leu 3 £ 7E ARVC H1 - %
AW RO, X —MR R, TMEM433LH 1
p.Ser358Leu Fll p. Arg372Ter 2R 1A & 4% 58 4 A ] AU 2L
b, FEGZIL B 2R 2,

Tablel Clinical information related to TMEM43 gene deafness ™’
F1 TMEMA43WT G XIERER

FEERAMG A SR HER EAAKE LA P IR I PRI,
frHE AR BIa
c.1114C<T 0.000 01 p.R372X Jk/D29N 25ROk B W&, B IR R NVEEAT P ANSDZR I
Chr3: 14183206 (ExAC) e RN HHF1: PTAMMA T ;. PTARIME R
0.000 03 73 SDS AN Lt il #h % ik s DPOAE A1 H-
(gnomAD) IR s A A R, (HABRAS! H
0.000 03 BE2: 1025 JF A 1K HIPTA B 42 18
(TOPMed) Thim: FiEPEe 1R
B#H3: 20% I U H ILASND JE AR 5
ABR B A 2 Ft /. 1A 80 dB;
DPOAENTE 57
¢.605A>T ESl p.N202I 1E% ESl W 220 , ESll ESll
chr3: 14176291 i RN
3
c.889T>A A0 p.F2971 EH Nl W 2295 , EN ARFA
chr3: 14139186 (i SRS
73

ANSD: WiHZ5i% R 564 (auditory neuropathy spectrum disorder) ; PTA: 45 IWr k4 (pure tone audiometry); SDS: FHi&/r#E /15y
(speech discrimination score) ; DPOAE: MAS =4 H.5 & & (distortion product otoacoustic emission); ABR: Wr& i 5 WA (auditory

brainstem response) .



*272- EMUFESEYIRHR

Prog. Biochem. Biophys. 2025; 52 (2

2.2 TMEM43RZE %t

ClinVar $45 J22 AT LB A A IS H P 20 75 S 1 3
RIZ A OCER, ITPR AR R f I R SRR
LA, ClinVar A #8131 300 4~ 41 2148 58 197 7R 4L
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ClinVar 34 JIg 1 X F TMEM43 35 (1 58 45
RAER29 AN A B R 5O A G AR A
6931, SOEMET R 1D, SR
BEIRAHOCIEAE 27~ H T ph 2o A8 G Gy 28748
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K P (likely benign) . 3% (pathogenic) M R4
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Fig. 2 Statistics of pathogenicity of TMEM43 gene
mutation sites
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p.Arg372Ter AR 1) FI/IN BN 75 45 B B - 0 A 2%
T I ANSD 1y SLARLREIR , SRIMCA IR A HERRAE
AN SR 18] TTER /N B TMEM43 p.Arg372Ter RE[H,
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A 4 2 47 12 ARG B PN A B0 v ) s T P O 58 7
(R EP 0, IR ] Bt e 5 A B ST BE RS2 ] &
S T 20 M A BRI BE A A A8k

ZE TR, TMEM43 805 5728 5 AMARNT 1 B3
Me) A% A5 7] A 2 38 1 5 0 GLS 4 i |- 6 i) it 322 42
SER SIS AN ) ) TMEMA43 p.Arg372Ter £
9 2718 1 S T HE 19 52 TMEM43 28 [ 19 45 46 A 3l
e, ZRADFEGE A R BIRE RRRT SR, o —
AR R B Y, TMEMA43 8 1R AS 76 5o
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L ITE R, X — 5% T90 T TMEM43 & 1 7¢
Howg ) IEH IRE . BT TMEM43 2 [ 454 f )
AERY RS, GLS Z0M 0 K P i 32 3] i 2 R0,
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RS, EPSE%, TANMIJCHL4E+E IE % 4 P fE,
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IHC IHC : TMEM43
K* K*/
- K+
- BC - TMEM43
IBC p.(Arg372Ter)
. IPC PC \\
\ @ - Cx26, Cx30
TMEM43** TMEM43*/miCby

Fig. 3 Schematic diagram of the role of TMEM43 protein in cochlear GLS cells
E3 TMEM43ZEBZEEHRGLSHHERTERE
HIRGLSAfL - H TMEMA3 A A RBmER . SIEFA (%) ML, BUEHITMEMA43 p. (Arg372Ter) 4 (F) R B EFALHK A5
MRl o, JFHGLSANMIMIER KA mAs . IBC: Wi A4IME (inner border cell); BC: iZ4IHEI (border cell); IPC: PIARIR R 4N

M Cinner pillar cell) ; THC: PH-E4IM (inner hair cell) .
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F ) B 2 L 5 S A T A £ 858 I AN 4 R A
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Abstract Transmembrane proteins (TMEM) are a type of membrane protein. Most proteins in this family are
located in the phospholipid bilayer of the cell membrane, while a smaller portion is found in the membranes of
cellular organelles. Transmembrane protein 43 (TMEM43) is a member of the TMEM protein family and is
encoded by the TMEM43 gene. This protein consists of 400 amino acids and has 4 transmembrane domains and 1
membrane-associated domain. TMEM43 is localized to various biological membranes within the cell, such as the
cell membrane and nuclear membrane, where it forms transmembrane channels for various ions. Additionally,
TMEMA43 is expressed in many species, showing high genetic similarity, especially with the four transmembrane
domains being highly conserved. Current studies on the TMEM43 gene are still in its early stages, mainly
focusing on its association with arrhythmogenic right ventricular cardiomyopathy (ARVC) and cancer. However,
recent studies suggest that pathogenic mutations in TMEM43 may cause auditory neuropathy spectrum disorder
(ANSD). Patients with TMEM43 p. Ser372Ter exhibited late-onset progressive ANSD. Impact of TMEM43

pathogenic mutations on individual hearing was likely mediated through effects on gap junction (GJ) structures on
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glia-like supporting cells (GLS), cell membranes. The TMEM43 p. Arg372Ter pathogenic mutation primarily
affected the structure and function of TMEM43 protein, leading to premature termination of protein translation
and the production of a truncated protein. Abnormal TMEM43 protein significantly reduced K" influx in GLS
cells, disrupting the endolymphatic K" circulation and cochlear microenvironment homeostasis. When K*
circulation was obstructed, the endocochlear potential (EP) became abnormal, impairing the physiological
function of hair cells and potentially leading to hearing impairment. However, it is important to note that studies
on the mechanism is limited, and more experimental evidence is needed to confirm this hypothesis. Currently,
there is a significant gap in research on TMEM43 and hearing loss, with many issues remaining unresolved. While
TMEM43 has been studied in relation to hearing loss in humans, zebrafish, mice, and rats, the research is still
preliminary. Detailed investigations into the molecular pathogenic mechanisms, the impact of mutations on
hearing damage, and related therapeutic strategies are needed. Additionally, as a newly identified hearing loss-
related gene, the mutation frequency and incidence of hearing disorders associated with TMEM43 have not been
effectively quantified. For example, the ClinVar database listed 829 mutation sites for the TMEM43 gene, with
only three mutations related to auditory neuropathy: c. 605SA>T (p. Asn202lle), c. 889T>A (p. Phe297l1le), and
c.1114C>T (p.Arg372Ter). Aside from the aforementioned TMEM43 c.1114C>T (p.Arg372Ter) mutation observed
in patients, the other two mutations were experimentally induced and have not been found in patients.
Consequently, these mutations have been classified as unknown significance. We reviewed the current
understanding of TMEM43 and hearing loss, analyzed its role in ear development and sound conduction, and
explored the impact of TMEM43 gene variations on hearing loss, aiming to provide new insights for future

research and precision medicine related to TMEM43.
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