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IResuIts of cochlear implantation in two children with mutations in the OTOF gene.
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OBJECTIVE: The purpose of the study is to present the results of cochlear implantation in case of deafness involving
mutations in the OTOF gene. This form of deafness is characterized by the presence of transient evoked otoacoustic
emissions (TEOAE). In cases of profound deafness with preserved TEOAE, two main etiologies should be considered:
either an auditory neuropathy (a retrocochlear lesion) or an endocochlear lesion. It is essential to differentiate these two
entities with regards to therapy and screening.

PATIENTS: We report two children who presented with profound prelingual deafness, confirmed by the absence of
detectable responses to auditory evoked potentials (AEP), associated with the presence of bilateral TEOAE. Genetic
testing revealed mutations in OTOF, confirming DFNB9 deafness. Both patients have been successfully implanted (with a
follow-up of 18 and 36 months, respectively).

MAIN OUTCOME MEASURES: Clinical (oral production, closed and open-set words and sentences list, meaningful
auditory integration scale), audiometric evaluation (TEOAE, AEP) before and after implantation, and neural response
telemetry (NRT).

RESULTS: Both patients present a good quality of clinical responses and electrophysiological tests after implantation,
indicating satisfactory functioning of the auditory nerve. This confirms the endocochlear origin of DFNB9 and suggests
that these mutations in OTOF lead to functional alteration of inner hair cells.

CONCLUSION: In the absence of a context of neurological syndrome, the combination of absent AEP and positive
TEOAE should lead to a genetic screening for mutations in OTOF, in order to undertake the appropriate management.
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\Nonsyndromic Genes

Autosomal recessive Autosomal dominant
Locus (OMIM) Gene (OMIM) Reference (OMIM) Locus (OMIM) Gene (OMIM) Reference
DFNB1A GJB2 Kelsell et al., 1997 CRYM Abe et al., 2003
DFNB1B SJB0 Dol castio ot A00E DENA DIAPH 1 Lynch et al., 1997
Bmgi mg:gA V\'/“e a't' | 19’986' s DENA2A KCNQ4 Kubisch et al., 1999
ang et al., .
DFNB4 SLC26A4 Li ot al., 1998 DFNAZ2B GJB3 Xia ot al., 1998
DENBG6 TMIE Naz ot al. 2002 DFNA3A GJB2 Ke.lsell et al., 1997
DFNB7/11 _ TMCI Kurima et al., 2002 DFNA3B GJB6 Grifa et al., 1999
DFNB8/ 10 TMPRSS3 Scott et al., 2001 DFNA4 MYH14 Donaudy et al., 2004
DFNB9 OTOF Yasunaga et al.,, 1999 CEACAM16 Zheng et al., 2011
DFNB12 CDH23 Bork et al., 2001 DFNA5bS DFNA5 Van Laer et al., 1998
DFNB15/72/ GIPC3 (see Ain et al., 2007 ; Rehman et al., DFNA6/14/3 WFS1 Bespalova et al., 2001 ;
DFNB16 STRC Verpy et al., 2001 DFNA8/12 TECTA Verhoeven et al.,, 1998
BEEE;? ﬁ:CH;: — . — DFNA9 COCH Robertson et al., 1998
ustapha et al.,
DFNB22 OTOA Zwaenepoel et al., 2002 DEE':}? ;1’?7A Wayne Tt ;alé,927001
DFNB23 PCDH15 Ahmed et al., 2003 D Liu et al,
DFNB24 RD X Khan et al. 2007 DFNA13 COL11A2 McGuirt et al., 1999
DFNB25 GRXCR1 Schraders et al., 2010 DFNA15 POU4F3 Vahava et al., 1998
DFNB28 TRIOBP DFENA17 MYH9 Lalwani et al.,, 2000
DFNB29 CLDN14 Wilcox et al., 2001 DFNA20/26 ACTGI1 Zhu et al., 2003 ; van Wijk
DFNB30 MYO3A Walsh et al., 2002 DFNA22 MYO6 Melchionda et al., 2001
DFNBS1 WHRN Mburu et al., 2003 DFNA25 SLC17A8 Ruel et al., 2008
Bmggz 5223‘3 E’O“'” etla'éozgfs DFNA28 GRHL2 Peters et al., 2002
o e yr eza; — DFNA36 TMCH Kurima et al., 2002
me et al., . .
DFNB39 HGF Schultz ot al. 2009 DFENA44 CCDC50 Modamio—Hovbjor et al.,
DFNB42 ILDR1 Borck et al, 2011 DFNA48 MYO1A Donaudy et al. 2003
DFNB49 MARVELD2  Riazuddin et al., 2006 DFNAS50 MIRN96 Mencia et al., 2009
DFNB53 COL11A2 Chen et al., 2005 DFNAS1 TJP2 Walsh et al., 2010
DFNB59 PJVK Delmaghani et al., 2006 DFNAG64 SMAC/DIABL Chen et al, 2011
DFNB61 SLC26A5 Liu et al.,, 2003
DENB63 LRTOMT/COM Ahmed et al., 2008 ; Du et al., 2008 X-linked
DFNB66/67 LHFPL5 Tlili et al., 2005 ; Shabbir et al., 2006
SFNB A VSRE3 Waryah et al 2009 . Ahmed ot al.. Locus (OMIM) Gene (OMIM) Reference
DFNB77 LOXHD1 Grillet et al., 2009 DFNX1 PRPS1 Liu et al., 2010
DENB79 TPRN Rehman et al., 2010 ; Li et al., 2010 DFENX2 POU3F4 De Kok et al, 1995
DFNB82 GPSM2 Walsh et al.,, 2010 DFNX4 SMPX
DFNB84 PTPRQ Schraders et al., 2010 AUNA
DFNBIT GIB3 Liu et al.. 2000 Locus (OMIM) Gene (OMIM) Reference
SERPINBG6 Sirmaci et al., 2010 -
AUNAT1 DIAPH3 Kim et al., 2004 ; Schoen et al., 2010
\Nonsyndromic Loci \
(%) Dominant, Recessive, X-linked, Modifier, Y-linked, AUNA
\ Mitochondrial \
Syndromic Nonsyndromic
Gene Mutation Phenotype References Omim entree Gene Mutation Possible additional References
symptoms
MTTLL 3043A-5G MELAS and MIDD Goto et al, 1990 540000 (MELAS MTRNRI 1555A->G Aminoglycoside Prezant et al., 1993 ; Usami et al.,
van den Ouweland et al. 590050 (MTTL1) induced/worsened 1997 ; Estivill et al., 1998
8344A->G MERRF Shoffner et al., 1990 545000 (MERFF) MTRNR1 1494C>T Aminoglycoside Zhao et al. 2004
MTIK  8356T->C MERRF Zeviani et al. 1993 590060 (MTTK) induced/worsened
MTRNRI1 961 (different mutations)  Aminoglycoside Bacino et al., 1995 ; Casano et
8296A->G MIDD Kameoka et al., 1998 590060 (MTTK) induced/worsened al., 1999
progressive MTTS1 7445A->G Palmoplantar keratoderma Reid et al., 1994 ; Fischel-
myoclonic epilepsy, Ghodsian et al., 1995 ; Sevior et
MTTSL  7512T>C ataxia and hearing J2ksch etal, 19980 590080 (MTTS1) a, 1998
impairment MTTS1 7472insC Neurological dysfunction, Tiranti et al., 1995 ; Jaksch et al.,
- including ataxia, 1998a ; Jaksch et al., 1998b ;
Seweral  Large deletions  KSS Moraes et al. 1989 530000 (KSS) dysarthria and myoclonus Schuelke et al., 1998 ; Verhoeven
et al., 1999
Large . MTTS1 7510T->C no additional symptoms  Hutchin et al.. 2000
Sewral \etoniduplication ""°° Ballinger et al, 1992 520000 (MIDD) S reported
MTTS1 7511T->C no additional symptoms  Friedman et al., 1999 ; Sue et al.,

MTTE 14709T->C MIDD Hao et al., 1995 590025 (MTTE) reported 1999
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Myoclonic epilepsy and ragged red fibers (MERRF)  #RAIEAMMEIF 70— XX TAPAIERRE, BIR%
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Maternally inherited diabetes and deafness (MIDD)
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( Kadowaki et al, 1994 , Newkirk et al, 1997 ).
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IThe genetic basis of auditory neuropathy spectrum disorder (ANSD)
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Leber’s Hereditary Optic Neuropathy (LHON)
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Autosomal Dominant Optic Atrophy (ADOA)
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Autosomal Recessive Optic Atrophy (AROA)
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ELTEFET, PR iE~ AT R LKBIL TSN, <A
F AT EIZEBEN IS I EDDIE ST 2D L X
15T,

3. o #EH (duplication) DG4
3-1. 1L EHADOE S
%) c.13dupT
dup % duplication DWE T,
2R Clcoding DNA @ 13 & H O T BNEEL T
W ZEERLET,
c.13dup L72IFELZELHVE T,

3-2. KO EHEDOGH
i) c.92_94dup
“{kTlcoding DNA ® 92 3 H 5 94 % H O L (3
HITTR)ANEEL TSI ZEEELET, dup ORICE
BB 2 BARFZREIR L T ¢.92_94dupGAC, H50 T
dup DHRICEBE LM RS 3 2T ¢.92_94dup3 75
e TEET,

4. RO A (insertion) DiGH
BHEGJLDOVEWROFHFATT A, EEOLAIZIX dup T
FLET,
4-1. 1 A DSE
%) c.51_52insT
ins X insertion MO/ T9,
4K Clcoding DNA @ 51 % H & 52 & H O oo
WCHREE T AN WD ZEEERLET,

4-2. BIEIOFEADLE
i) c.51_52insGAGA
4K Clcoding DNA @ 51 % H & 52 & H O oo
\Z 4 2k GAGA B RASILTWDJZEERLET,

5. FiALRKDOM AT DA (Deletion/insertion, Indel)
#i)c.112_117delinsTG
lcoding DNA @ 112 % H7»6 117 & H £ TOHE N
KRIU, BIZZZIZ 2 IR (TG) B ASN WD Zea#
LET, FFLLE#HT T ¢.112_117del6insTG, D\ i
c.112_117delAGGGCAInsTG 720 F7,

Il 2oL~V TORHNE
1. TUMREBROLGE
1-1. o7 UBRICERT O E QA ALSR)
1) p.Trp26Cys
p.:protein OEELF T,
BRIXT RGO AT A = OB A T2 T IO

BT,

BN B ETT I BEOE SO AN E RS DRTDT
SR ARDNERRL O TR TT, DNA OIS 13l
WA,

2IRTI26 ZEHDON TR 7o N AT A T b -
TWHJZEERLET,

TIMED 1 LFRLEHANTpW26C LELZ LD
NET,

1-2. #&ibaR ACERT S (T AR R)
%) p.Trp26X
X & ibah 2R UET, 2K TI26 FHON T
TR AT D> TND | ZEEELET,
TIWED 1 CFFELE AT pW26eX EELZELH
DET,

2. TIBOREDGE
i 1) p.Lys2del (&5 % p.K2del)
2FBDTIE V) NREL TS,
% 2) p.Gly4_GIn6del (55 M p.G4_Q6del)
AFHOTI TV )6 FHADOTI (T VH
V) FETHRIRLTND,

3. TBOEEOEE
% 1) p.GIn8dup (&5 & p.Q8dup)
8 FHDOT I/ (T NEIL) NEBLTND,
% 2) p.Gly4_GIn6dup (55 ML p.G4_Q6dup)
AFBHOTIEE (V)66 FEHOTI R (T NV
V) ETHEBEL TS,

4. T BROFENDSE
i) p.Lys2_Leu3insGInSer (&2 % p.K2_L3insQS)
2 ZBHOTI /() E 3 FZHOTIEE (A )
DORNZT NAI LRV AL TN,

5. 7L —ALY 7 NERDOLE
T — AV T NMERORFTIEITITENLDOLEENL O RS
5o VTN 7L — AT 7k (frameshift) 2 fs TF9,
5-1. FHWERLIE
i) p.Arg97fs (51 & p.RITfS)
97 FHOTIUM (T AX=U)IZT7 L — L 7N
NREIZE2ET,

5-2. Bk
%) p.Arg97ProfsX23

TL— AV NEROER 97 FHOTAX=VEF
WCELRBE T, TalTHEDRH TR —T 4 77—
LINTE, ZI0H52 T 23 BEHOV—T 477 —LN
ibar s,

WTNOBELHT2R)—T 4 T 7L — ATt £
7 BRE AR LR,



