Review Article

Study of genes and mutations spectrum causing non-syndromic hearing
loss in Iran: A review study

Ajam-Hosseini M!, Parvini F**, Angaji SA!
1- Department of Cellular and Molecular Biology, Faculty of Biological Sciences, Kharazmi University, Karaj,

I.R. Iran.
2- Department of Biology, Faculty of Basic Sciences, Semnan University, Semnan, I.R. Iran.

Received: 2022/08/26 | Accepted: 2022/12/18

Abstract:

Background: Hearing loss (HL) is known as the most common sensorineural disorder. The
frequency of hearing impairment is one in every 500 infants born, worldwide. In Iran, due to
the high prevalence of consanguineous marriages, this amount is estimated to be two to three
times higher. The high locus and allelic heterogeneity of hereditary hearing loss in different
populations of Iran and distribution of studies are the main reasons for conducting this
review.

Materials and Methods: Published articles were collected and reviewed in Google scholar,
Scopus, Web of Science and PubMed databases from 1989 to 2022 based on the keywords
of Iran, non-syndromic, hearing loss, gene, mutation and pathogenic variants.

Results: So far, more than 130 genes causing non-syndromic hearing loss (NSHL) have
been known in the world, of which 57 genes including 430 pathogenic and likely pathogenic
mutations have been reported in NSHL patients in Iran. Based on the literature, GJB2,
SLC26A4, MYO15A, MYO7A, CDH23, and TMC1 genes are among the most common
causes of NSHL in Iran, respectively, and their distribution is different in various
populations. In addition, missense mutation is the most common reported mutation.
Conclusion: This study while confirming the high genetic heterogeneity of NSHL in Iran,
emphasizes the importance and revolutionary impact of next generation sequencing (NGS)
techniques in diagnosing the genetic cause of hearing impairment in different populations of
Iran. Such an approach can play a significant role in genetic counseling, prenatal diagnosis
and clinical management of hearing impairment in affected families.
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¢.35delG(p.Gly12Valfsx2)/c.224G>A (p.Arg75GIn)/c.229T>C(p.Trp77 Arg)/c.283G>A(p.Val95Met)/c.380G

>T(p.Ser139Asn)/c.380G>A(p.Argl27His)/c.416G>A(p.Ser139Asn)/c.326G>A(p.Gly 109Glu)/c.457G>A(p.
Vall531le)/c.487A>G(p.Met163Val)/c.505T>C(p.Cys169Arg)/c.79G>A(p.Val27lle)/c.95G>A(p.Arg32His)/
¢.427C>T(p.Argl143Trp)/c.239A>T(p.GIn80Leu)/c.598G>A(p.Gly200Arg)/c.269T>C(p.Leu90Pro)/c.23C>T
(p-Thr8Met)/c.279G>A(p-Met931le)/c.336G>T(p.Lys112Asn)/c.304A>C(p.Lys102GlIn)/c.385G>A(p.Glul2
9Lys)/c.341A>G(p.Glul14Gly)/c.473A>C(p.Tyr158Ser)/c.47A>G(p.His16Arg)/c.109G>A(p.Val37Ile)/c.25
[)arM] 1T>C(p.Val84Ala)/c.328G>A(p.Glul 10Lys)/c.368C>A(p.Thr123 Asn)/c.428G>A(p.Arg143Gln)/c.439G>A(
p-Glul47Lys)/c.493C>T(p.Argl65Trp)/c.511G>A(p.Alal71Thr)/c.551G>C(p.Argl 84Pro)/c.551G>A(p.Arg
184Gln)/c.136G>A(p.Asp46Asn)/c.94C>T(p.Arg32Cys)/c.389G>A(p.Gly130Val)/c.35G>A(p.Gly12Asp)/c.
130T>G(p.Trp44Gly)/c.178T>G(p.Cys60Gly)/c. 163 A>G(p.Thr55Ala)/c.314A>G(p.Glu1 14Gly)/c. 100A>G(
p-Met34Val)/c.238C>A(p.GIn80Lys)

Missense

¢.71G>A(p.T1p24X)/c.507insAACG(p.A171EfsX)/c. 408C>A(p. Tyr136X)/c.230G>A(p. Trp7 7X)/c. 465 T>A(

AA
] p.Tyr155X)/c.290dupA(p. Tyr97X)/c.139G>T(p.Glud7X),

Nonsense

¢.235delC(p.L79Ct5*3)/c.167del T(p.LeuS6ArgfsTer26)/c.7dup(p.Trp3LeufsX45)/c.35dup(p. Val13Cysfs X3
5)/c.363delC(p.Thr123ProfsX45)/c.327delGGinsA(p.Glul 10ArgfsX2)/c.327-
328delGG(p.Glul10AspDfsX4)/c.310del14(p.R104GfsX6)/c.329del A(p.Glul 10Glyfsx2)/c.299-
300delAT(p.His100fsX14)/c.334-335del AA(p.Lys112GlufsX2)/c.355-357delGAG(p.Glul 19delGlu)/c.463- Frameshift
464delTA(p.Tyr155CysfsX54)/c.35insG(p.Vall3Cysfsx34)/c.290-
291insA(p.Tyr97x)/c.313_326del(p.Lys105GlyfsX5)/c.512_513insAACG(p.Trp172ThrfsX39)/c.51_62del+
65dup(P.T18- Gly21del+I 23 AlafsX23)/c.23 24insA(p.Ile9Aspfs*39)

[AYAA]

[AA] ¢.358_360delGAG(p.Glu120del) Deletion

[AM] c.1A>G(p.Metl?) Start codon

[4YAA] IVS1+1G>A/c.3170G>A/c.23+1G>A Splice site

GJB2

¢.347G>T(p.Gly116Val)/c.1001G>T(p.Gly334Val)/c.1226G>A(p.Argd09His)/c.1229C>T(p. Thr410Met)/c.

1259C>T(p.Thr4201le)/c.1334T>G(p.Leud45Trp)/c.1343C>T(p.Serd48Leu)/c.1790T>C(p.Leu597Ser)/c.216

2C>T(p.Thr721Met)/c.416G>T(P.Gly139Val)/c. 1238 A>G(p.GIn413Arg)/c.716T>A(p.Val239Asp)/c.493A>

C(p.Ser165Arg)/c.1574C>T(p.Pro525Leu)/c.269C>T(p.Ser90Leu)/c.1174A>T(p.Asn392Tyr)/c.2027T>A(p.

[AYAYAA] Leu676Gln)/c.683C>A(p.Ala228Asp)/c.481T>A(p.Phel611le)/c.1102G>A(p.Gly368Arg)/c.1517T>G(p.Leu
506Arg)/c.1546C>T(p.Pro516Ser)/c.1717G>T(p.Asp573Tyr)/c.2145G>T(p.Lys715Asn)

Missense

[AM] ¢.235C>T(p.Arg79X) Nonsense

¢.965insA(p.Asn322KfsX8)/c.6566insT(p.Ser23ValfsX64)/c.2106delG(p.Lys702AsnfsX19)/c.1489G>A(p.
Gly497Cys)/c.1197del T(p.Cys400ValfsX32)/c.881-882del AC(p.His294GlInfsX35)/c.863-
[A0AFAA] 864insT(p.Leu288PhefsX3)/c.1412delT(p.Leud71ArgfsX17)/c.959_960insA(p.Glu320Glufs)/c.882 883del(
p.His294fs)

Frameshift

[a¥] 8 exons deletion Deletion

[A¥AA] ¢.919-2 A>G, ¢.1614+1G>C Splice site

SLC26A4

¢.6371G>A(p.Arg2124GlIn)/c.6555C>T(p.P2073S)/c.6217C>T(p.Pro2073Ser)/c.1387A>G(p.Met463Val)/c.
5810G>A(p.Arg1937His)/c.8467G>A(p.Asp2823 Asn)/c.5305A>G(p.Thr1 769Ala)/c.4313T>C(p.Leul438Pr
0)/c.4952C>T(p.Ser1651Leu)/c.5809C>T(p.Argl1937Cys)/c.6218C>T(p.Pro2073Leu)/c.6341T>G(p. Val211
4Gly)/c.6437G>A(p.Arg2146GlIn)/c.6442T>A(p. Trp2 148 Arg)/c.6436C>T(p.Arg2146Trp)/c.6893G>A(p.Ar
22298GIn)/c.8725G>A(p.Gly2909Ser)/c.9534C>G(p.Cys3178Trp)/c.9584C>G(p.Pro3195Arg)/c.9698 T>G( Missense
p.Leu3233Ala)/c.10266G>C(p.GIn3422His)/c.855_856insT(p.Pro286Ser)/c.1117C>T(p.Arg373Cys)/c.2515

[AA—AAAY] delC(p.Pro839Arg)/c.9572G>A(p.Arg3191His)/c.1454T>C(p.Val458Ala)/c.3956C>G(p.Ser1319Cys)/c.395
6C>G(p.Ser1319Cys)/c.5810G>A(p.Arg1937His)/c.9437A>C(p.His3146Pro)/c.4519C>T(p.Argl 507 Ter)/c.

6442T>A(p. Trp2148Arg)

c.4176C>A(p.Tyr1392X), ¢.5925G>A(p.Trp1975X), ¢.1047C>A(P.Tyr349X), ¢.7720C>T(p.Q2574*),
MAYAFav ] ¢.2759G>A(p.Trp920%), ¢.4528C>T(p.GIn1510Ter), c.6892C>T(p.Arg2298Ter),

[ ¢.8457C>G(p.Tyr2819Ter), c.4821C>A(p.Tyr1607Ter), ¢.7720C>T(p.Q2574X), ¢.4519C>T(p.Argl 507 Ter) Nonsense

¢.2280delC(p.Ser761Leufsx20)/c.8638 8641delCCTG(p.P2880R{sX19)/c.5419-21delT(p.Phe1807Leu
fsX6)/c.4904-
4907delGAG(p.Glu1637del)/c.5420del T(p.Phe1807Leufsx6)/c.283_284insA(p.Lys94Lysfs)/c.9611_9612+8
delTGGTGAGCAT(p.Leu3204Cysfs*17)/c.5421delT(p.f1807LfsX6)/c.9611 9612+8del TGGTGAGCAT(p.
Ve Leu3204Cysfs*17)/c.8445_8448delCCG(p.Val2815Valfs*10)/c.10504dupT(p.C3502Lfs*15)

MAYAVAA] Frameshift

[AA] ¢.8307_8309delGGA(p.Glu2770del)/c.4909-4911delGAG(p.E1637del) Deletion

¢.8601+2T>G/c.5910+1G>T/c.4596+1G>A/c.4142+1G>T/c.7395+1G>A/c.4655+1G>A/c.3867-

MAFABN +
] 1G>A/c.6438+1G>T

L

Splice site

MYO15A
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c.1117C>T(p.Arg373Cys)/c.6487G>A(p.Gly2163Ser)/c.494C>T
(p.Thr165Met)/c.3719G>A(p.Arg1240GIn)/c.577A>C(p.Thr1 93Pro)/c.1117C>T(p.Arg373Cys)/c.3049T>G(

AMAYAQN )
] p.Tyr1017Asp)/c.1363A>C(p.Asn455His)/c.6028G>T(p.Asp2010Tyr)/c.1190C>T(p.A397V)/c.1184G>A(p. Missense
Y- R395H)/c.3751G>C(p.A1251P)/c.487G>A(p.Gly 163 Arg)
¢.1708C>T(p.Arg570X)/c.5785C>T(p.GIn1929X)/c.448C>T(p.Arg150Ter)/c. 1258 A>T(p.Lys420Ter)/c.188
MAFAD1+0] 4C>A(p.Cys628*)/c.3564_3570delTGCCCGG Nonsense MYO7A
(p-Tyr1188%)/c.5215C>T(p.Arg1739X)/c.448C>T(p.Arg1 50X)/c.4513G>T(p.Glu1505X)/c.2361C>A(p.Y78
[V A= 7X)/c.5442T>G(p.Tyr1814X)
[40] ¢.5567delG(p.Arg1856fs*23)/c.75_82delG GCGGTGG (p.Ala26fs*13) Frameshift
[4¥] c.1344-2A>G Splice site
¢.7822C>T(p.Arg2608Cys)/c.5851G>A(p.Asp1951Asn)/c.3215C>A(p.Alal072Asp)/c.719C>T(p.Pro240Le
1)/c.6085C>T(p.Arg2029Trp)/c.5908G>A(p.Glu1970Lys)/c.3215C>A(p.Alal072Asp)/c.2977G>A(p.Asp99
MAFA0A V] 3Asn)/c.5237G>A(p.R1746Q)/c.3215C>A(p.Alal072Asp)/c.535G>A(p.Alal79Thr)/c.2263C>T(p.His455T
yr)/c.644G>T(p.Val215Phe)/c.266G>T(p.Gly89Val)/c.3337G>C(p.Glu1113Gln)/c.3736T>C(p.Tyr1246His) Missense
DeYa8an., /¢.2251G>A(p.Gly451Arg)/c.5149T>C (p.Cys1717Arg)/c.6604G>A
(p-Asp2202Asn)/c.429+4G>A(p.Asn1521Ser)/c.4562A>G
(p.Asn1521Ser)/c.2897G>A(p.Arg966His)/c.1064C>A(p.Thr355Asn)/c.5908G>A (p.Glul1970Lys) CDH23
[AFVANY] ¢.2206C>T(p.Arg736Ter)/c.2334G>A(p. Trp778%)/c.1491C>G(p.Tyr497X) Nonsense
[4¥A0:0 0] ¢.9389-9390delCT(p.P3130Rfs+19)/c.1488 1489delAG(p.Gly497Serfs)/c.3491delG(p.Leul 166 Trpfs *11), Frameshift
[AMAY] ¢.2192+1G>C/c.4846-3C>G Splice site
[1YF_a¥a Y] ¢.2030T>C(p.1le677Thr)/c.530T>C(p.1le177Thr)/c.1703A>G(p.Y568C)/c.453G>A(p.Lys152Lys)/c.821C>T Missense
(p.Pro274Leu)/c.1703 A>G(p.Tyr568Cys)
[AMANY] ¢.1589_1590delCT(p.Ser530X)/c.100C>A(p.Arg34X)/c.256G>T(p.Glu86*) Nonsense
[AAAFA Y] ¢.150delT(p.AsnS50Lys fsX26)/c.1586 1587 Frameshift TMC1
delTC(p.Val528Valfs)/c.1586_1587delTC(p.Val529Valfs)/c.150del (p.Asn50£s)
[40] Duplication of exons 9-12 Duplication
[AAAY1F] c.-258A>C/c.776+1G>A/c.-259C>T, 236+1G>A/c.741+1G>A Splice site
[AA] ¢.5210A>G(p.Tyr1737Cys) Missense
[AA] ¢.3903C>A(p.Cys1301x)/c.5211C>A(p.Tyr1737x)/c.6037delG(p.2018X)/c.734G>A(p.W245X) Nonsense
YYAANYAON]  €.6203-6218dell6(p.Lys2068 Argfsx38)/c.649insC(p.Thr217Hisfsx32)/c.266del T(p.Leu89Argfs*34)/c.649- TECTA
650insC(p.N218QfsX31)/c.49 50insT(p.Leul 7Leufs*19)/c.651dupC(p.Asn218fs),c.650 651insC(p.Thr217 .
[6 Thrfs) Frameshift
[AA] 9.6 kb deletion(Truncated protein) Deletion
[a¥a-7] ¢.250C>T(p.Arg84Trp)/c.325C>T(p.Val109Leu) Missense
[a¥] c.122_125dup (p.Pro43Alafs*73) Frameshift
[a¥] 4 exons duplications Duplications TMIE
[a¥Ty] ¢.647G>A(p.Arg216His)/c.325C>T(p.Arg109Trp)/c.46C>T(p.Argl 6X) Missense TMPRSS3
[a¥] 4 exon duplications Duplication
7] €.6362C>T(p.Ser2121Leu) Missense
[Y+0 Y AY] ¢.2581C>T(P.R861%)/c.3202C>T(p.Arg1068*)/c.2988C>A(p.Tyr995%) Nonsense TRIOBP
(o] ¢.3089delC(p.P1030Lfs*18) Frameshift
[Vv] ¢.1012G>C(p.G338R) Missense TIP2
[4¥] ¢.2872C>T(p.Arg928Cys)/c.3667G>A(p.Asp1223Asn)/c.80A>G(p.Asp26Gly)/c.3515G>A(p.Argl 171His) Missense
[a¥] ¢.2379G>A(p.Trp792X) Nonsense MYO6
[AV] c.554-1G>A, Splice site
ARg! ¢.1370_1371del(p.Argd57Asnfs*25) Frameshift MYO3A
[4¥] ¢.1498C>T(p.Arg500X)/c.1138C>T(p.GIn380X) Nonsense
- . -
[AA] c.1543del A(p.Lys517ArgfsX16)/c.1555delinsAA(p.Asp519Lysfs*12) Frameshift MARVELD2
[AV] cl1331+1G>A Splic site
[AV] ¢.388C>T(p.R130C) Missense MCM2
[AV] c.72del A(p.124Mfs*22) Frameshift MPZL2
[AV] m.1555A>G drug response MT-RNR1
0] c.658A>G(p.Met220Val)/c.545T>A(p.1le182Lys) Missense NARS2
[40] ¢.1097G>C(p.Cys366Ser) Missense KARS
[AV] ¢.1647C>G(p.F549L) Missense KCNQ4
[AFAA] ¢.161C>T(p.Thr451)/c.547C>T(p.Argl83Trp)/c.970G >T(p.Gly324Trp) Missense PJIVK
VY. ?oJLui|\'9a)‘g.>|\f'\|JJ.&¢~|—M|U&-§MU&L4}.>



. cb‘ﬁ‘ B ‘;6‘9)..\:..»,:'9 u.lb;.iu sS.:JJj

[AA] ¢.274C>T(p.Arg92X) Nonsense

¢.726delT(p.Phe242LeufsX7)/

[Aran] ¢.988delG(p.Val330LeusX7)/c.499C>T(p.Argl67x)/c.122del A(p.Lys41SerfsX 18)/c.121del A(p.Lys41Glufs) Frameshift
[a¥] exon 6 deletion Deletion
[4¥] exon 6 duplication Duplication
[4¥] c.211+1G>T, Splice site
[VVA] ¢.2599T>C(p.Ser867Pro) Missense
[a¥] ¢.2058G>A(p.Trp686X) Nonsense
[a¥] ¢.6775del (p.Leu2259fs) Frameshift PTRPQ
[4¥] c.6327+1G>A Splice site
[AMGTY] ¢.307G>C(p.Gly103Arg)/c.854T>G(p.Met285Arg)/c.8120C>T(p.Pro27071le)/c.251T>C(p.184T)/c.94G>A(p Missense
.Val32Met)/c.682G>A(p.Gly228Arg)
[AA] ¢.1500C>A(p. Tyr500X)/c.1576C>T(p.GIn526 X) Nonsense PDzD7
[AA] ¢.682G>A(p.Gly228Arg) Frameshift
[4¥AA] ¢.3652C>T(p.GIn1576x)/c.4135G>T(p.Ala1379Ser/c.1021C>T(p.His341Tyr) Missense
[1+0aY] ¢.2758C>T(p.R920%)/c.2986C>T(p. Arg996X)/c.4726C>T(p.Glu1 576 X) Nonsense DCDHLS
[AM] ¢.3101G>A(p.Arg1034H) Frameshift
[4¥] ¢.3024+1G>A/c.3389-1G>T Splice site
[14] ¢.1048T>G(p.Ter350Glu) Missense P2RX2
[\Y+] c.1453A>G(p.Met485Val) Missense PNPT1
[4¥] ¢.201G>A(p.Trp67X)/c.402C>A(p.Tyr134X) Nonsense POU3F4
[afe] ¢.311G>T(p.Gly104Asp)/c.311G>T(p.Gly104Asp)/c.590T>C(p.1le197Thr)/c.466G>A(p.Glul56Lys), Missense
[v] ¢.637+1G>A(p.Phe 164 Ser fs*4) Frameshift CABP2
[Y¥\] ¢.37G>T(p.Alal3Ser) Missense
['¥] €.662-1G>C Splice site CEACAMLE
[YYY] ¢.934C>G(p.Arg312Gly) Missense
[40AA] c.1126C>T(p.Arg376X)/c.1033C>T(p.Arg345X)/c.1126C>T(p.Arg376X) Nonsense CDCL4A
[AA] c.1351_1352del(p.A451TfsX43) Frameshift
[AV] ¢.1421+2T>C Splice site
AR c.40_41insTG GTGC ACGGCCGTGCA(p.Ser14Metfs*15) Frameshift CLDN14
[a¥] ¢.215A>G(p.Glu72Gly) Missense
[a¥] ¢.34C>T(p.Glul2X) Nonsense CIB2
[AV] c.52_86del(p.Aspl8Alafs*7) Frameshift
[AA] c.1861C>A(p.Pro621Thr) Missense
COL11A2
[4¥] ¢.966dupC(p.Pro322Profs) Frameshift
ARg! c.1915del(p.Val639Trpfs*51) Frameshift COL9A1
[AV] c.116T>A(p.L39X) Nonsense COCH
[AV] ¢.494C>A(pThr165Lys) Missense CLRN2
O oxar] ¢.122C>A(p.Thr41Lys)/c.472G>A(p.E158K)/c.245A>G(p.N82S), Missense
¢.241C>T(p.Leu81Phe)/c.772C>T(p.Arg258Trp)/c.667C>G(p.Arg223Gly) GIPC3
[a¥] c.811delA(p.Lys271Argfs) Frameshift
[a¥] ¢.1492C>T(p.Arg498%*) Nonsense
[a¥] c. 904_905insA(p.Ile302Asnfs) Frameshift GPSM2
[VYY] ¢.1154C>T(p.Thr3851le) Missense GSDME
[a¥] ¢.718delC(p.Pro240Profs) Frameshift GRXCR1
[4¥] ¢.1642C>T(p.Pro548Ser)/c.1964A>G(p.GIn654Arg)/c.1702G>C(p.Val568Leu) Missense
[4¥] whole gene deletion Deletion OTOA
[4¥] c.151+1G>A/c.1971-1G>A Splice site
[AV] ¢.C2383T(p.R795C) Missense OTOG
[a¥] ¢.5227T>C(p.Leul743Leu) Missense OTOGL
04t] c.326sc>T(p.Arg1089Trp)/c.2417T>C(p.lles(éé::(r;/cézlgg(;?>zx(p.Glu894Lys)/c.c2383T(p.R795C)/c.367 Missense OTOF
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[VY¥] ¢.1981dupC(p.Asp661GlyfsX2)/c.3636_3637del(p.Phel212fs) Frameshift
DYFAM] ¢.3571+2T>C/c.1392+1G>A/c.1329+2T>C Splice site
¢.102G>A(p.Met3411u)/c.241C>T(p.Arg81Trp)/c.503G>A(p.Arg168Glu)/c.240G>T(p.Glu80Asp)/c.47T>C(
[AFAA] p.Leul6Pro)/c.353G>A(p.Argl 18His)/c.240_241G>T(p.Glu80Asp)/c.102G>A(p.Met34lle)/c.240_241C>T( Missense
p-Arg81Trp) LRTOMT
[AA] ¢.213C>G(p.Tyr71X)/c.333C>G(p.Tyr1 1 1X) Nonsense
[AA] ¢.509_524del(p.Alal70Alafs*20)/c.104delC(p.Ser35SerfsX13) Frameshift
[ 1aYaA] ¢.797G>C(p.Asp266His)/c.2008 C>T(p.Arg670X)/c.4936C>T(p.R1646X) Missense LOXHD1
[a¥] ¢.380A>G (p.Tyr127Cys) Missense
[AV] ¢.34A>T(p.K12X) Nonsense
LHFPL5
[a¥] ¢.258_260delCTC(p.Phe86del) Deletion
[a¥] c.1A>G (p.MetlVal) Start codon
[vo] ¢.305T>A(p.Vall02Glu)/c.428 A>G(p.Tyr143Cys) Missense
[YYOAA] ¢.583C>T(p.Q195X)/c.820C>T(p.Q274X)/c.583C>T(p.GIn195X) Nonsense
[M] ¢.82delG(p.Val28SfsX31) Frameshift ILDRL
[ YoM c.1217_18delCT(p.S406X)/c.88_124del TTTAGGGTGCCTGTCCTTGCTTGTGACGG TCCAGC(non- Deletion
coding exon)
(el ¢.59-5_88del Splice site/
) - Deletion
[a¥] ¢.2440C>T(p.Glu814X) Nonsense ESPN
[AV] ¢.499G>A(p.Gly167Arg)/c.536G>A(p.R179H) Missense ESRRB
[a¥] c.615T>A(p.Tyr205X) Nonsense RDX
[AA] c.698+1G>A Splice site
[AV] ¢ .188C>T(p.Pro631Leu) Missense HOMER2
[AV] ¢.323G>C(p.Arg108Pro) Missense S1PR2
ARAN! c.4012C>T(p.R1338X) Missense
[4¥] whole gene conversion e STRC
[42] ¢.1264C>T(p.Arg422Trp) Missense AIFM1
[Y+14¥] ¢.628A>T(p.K210X)/c.2041C>T(p.Arg681X)/c.545G>A(p.Trp182X)/c.238 239insC(p.Arg80Profs) Nonsense USH1C
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