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TasLe 1. COMPARISON OF THE INVADER ASSAY-BASED MUTATION SCREENING AND MASSIVELY
PARALLEL DNA SEQUENCING-BASED COMPREHENSIVE SCREENING OF DEAFNESS GENES

Mutations

GJB2:NM_004004:¢235delC:p L7915
GJB2NM_004004:¢. 109G > A:p.V3T7l
GJB2NM_004004:¢.[1 3G > A

408C > A):p.[G4SE. Y136X)
GJB2NM_004004:¢. 427C>T:p R143W
GJB2NM_004004:¢.176_191del16:p.59_64del
GJB2NM_004004:¢.257C > G:p. T86R
GJB2:NM_004004:¢.299_300del:p.100_100del
SLC26A4NM_000441:¢ 2168A >G:p.HT23R
SLC26A4:NM_000441:¢.1229C>T:p.T410M
SLC26A4:NM_000441:¢c.117T4A > T:p.N392Y
SLC26A4NM_000441:¢.367C>T.p.P123S
SLC26A4NM_000341:¢ 2162C>T:p. T72IM
SLC26A4:NM_000441:¢.601-1G > A:Splicing
SLC26A4:NM_000441:¢ 916dupG:p 13051
SLC26A4:NM_000441:¢.1648dupT p.RS491s
SLC26A4:NM_000M41:¢ 919-2A > G:Splicing
CRYM:NM_001888:¢.941A >C:p K314T
Mitochondna 1555A>G
Miiochondina 3243A>06

Mitochondria 8296A >G

Number of
patients with
mulations
detected
by Invader
screening (n=384)

42 (10.9%)
19 (4.9%)
16 (4.2%)

13 (3.4%)°
9 (2.3%)
5(1.3%)
6 (1.6%)
15 (3.9%)
4 (1.0%)
1(0.3%)
1(0.3%)
1(0.3%)
1(0.3%)
1(0.3%)
1(0.3%)
1(0.3%)
1(0.3%)
5(1.3%)
8i2.i%j

1 (0.3%)

Varians
alleles
detected
by Invader
screening
(n=768)

52 (6.8%)
21 (2.7%)
17 (2.2%)

13 (1.7%)*
10 (1.3%)
6 (0.8%)
6 (0.8%)
20 (2.6%)

“c.427C>T mutation was not detected by Invader screening in one case (reason unknown).
"MPS misgenotyped heterozygous as homozygous mutations in one case each because of the other mutations located in the AmpliSeq

primer region (sce details in main text).

“¢.919:2A > G mutation was located in the region not covered by AmpliSeq primers.

MPS, massively parallel DNA sequencing.

99.8%
Nishio et al., 2015
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TasLe 2. CoMPARISON OF THE TAQMAN ASSAY-BASED MUTATION SCREENING AND MASSIVELY
PARALLEL DNA SEQUENCING-BASED COMPREHENSIVE SCREENING OF DEAFNESS GENES

Mwations

CDH23:NM_001171930:¢.719C > T:p.P240L
CDH23:NM_022124:¢.4762C > T:p.R1588W
CDH23:NM_022124:¢.6085C > T:p.R2029W
CDH23:NM_022124:¢.4249C>T:p.R141TW
CDH23:NM_022124:¢.5147A>C:p.Q1716P
CDH23:NM_022124:¢.5627G > A:p.SI1876N
CDH23:NM_022124:¢.5722G > A:p.V 1908l
CDH23:NM_022124:¢.4877A > C:p.D1626A
CDH23:NM_001171933:¢.141T>G:p.N47K
CDH23:NM_022124:¢.5131G> A:p V17111
KCNQ#:NM_004700:¢.211delC:p.Q711s
MYOISA:NM _016239:¢.9478C > T:p L3160F
OTOF:NM_194323:¢.3515G > A:p.R1172Q
OTOFNM_194248:¢.1422T > A:p.Y474X
SLC26A4:NMOO441:¢.2229 2301delGAA
SLC26A4:NM_000441:¢.1315G > A:p.G439R

Number of patients Varians alleles Variant
with mutations detected by alleles
detected by TagMan TagMan detected by
genotyping (n=384) genotyping (n=768) MPS (n=768)
15 (3.9%) 18 (2.3%) 18
6 (1.6%) 6 (0.8%) 6
4 (1.0%) 5(0.7%) 5
1 (0.3%) 2 (0.3%) 2
2 (0.5%) 2 (0.3%) 2
2 (0.5%) 2 (0.3%) 2
2 (0.5%) 2(0.3%) 2
1 (0.3%) 1(0.1%) o
1 (0.3%) 1 (0.1%) 1
1 (0.3%) 1 (0.1%) I
6 (1.6%) 6 (0.8%) 0
710.9%) 7 (0.9%) 7
2 (0.5%) 2(0.3%) 2
1 (0.3%) 1 (0.1%) 1
1(0.3%) 1 (0.1%) 0"
1 (0.3%) 1(0.1%) 1

“c.4877A > C mutation did not call by variant calling program (low depth).
sc mutabions were located in the region not covered by AmpliSeq primers

TagMan genotyping
TagMan genotyping

TagMan genotyping

TagMan genotyping

n=384 768

Nishio et al., 2015

Nishio et al., Genet Test Mol Biomark.
2015
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TABLE 3. COMPARISON OF THE DIRECT SEQUENCING ANALYSIS OF THE SELECTED GENES
AND MASSIVELY PARALLEL DNA SEQUENCING-BASED COMPREHENSIVE SCREENING

Number of
patients with Variant
mutations alleles Varians
detected by detected by alleles
direct direct detected
sequencing sequencing by MPS
(n=384) (n=768) (n=768)
GJB2NM_004004:¢.95G > A:p.R32H 2 (0.5%) 2 (0.3%) 2
GJB2NM_004004:¢.11G > Acp.G4D 1 (0.3%) 1 (0.1%) 1
GJB2:NM_004004:¢.257C > T:p. T86M 0" 0 1
GJB2NM_004004:¢.511_S12insAACG:p.A171fs 4 (1.0%) 4 (0.5%) 4
GJB2NM_004004:¢.595T > C:p.S199P 1 (03%) 1 (0.1%) 1
GJB2NM_004004:¢.558_559ins46.p E187 2 (0.5%) 2(0.3%) 2
K188delinsEKTVFTVFMIAVSGIX
GJB2NM_004004:¢.583A > G.p.M195V 2 (0.5%) 2(0.3%) 2
GJB2NM_004004:¢.53C>Gp.TISS 1 (0.3%) 1 (0.1%) 1
GJB2:NM_004004:¢.379C > Tp.R127C 1 (0.3%) 1 (0.1%) 1
GJB2NM_004004:c. SHG> A p AITIT 0" 0* 1
GJB2:NM_004004:¢.334_335del:p. 112_112del 1 (0.3%) 1 (0.1%) 1
GJB2NM_004004:¢.318C > A:p.F106L 1 (0.3%) 1 (0.1%) 1
GJB2:NM_004004:¢.637T > A:p.L213M 1 (0.3%) 1 (0.1%) 1
GJB2:NM_004004:¢.223C > T:p.R75W 1 (0.3%) 1 (0.1%) 1
SLC26A4:NM_000441:¢. 945T > Ap.Y315X 1 (0.3%) 1 (0.1%) 1
SLC26A4:NM_00044 1:¢.2123T > Cip F708S 1 (0.3%) 1 (0.1%) 1
SLC26A4NM_00044 1:¢.641A > Gop.Y214C 1 (0.3%) 1 (0.1%) 1
SLC26A4:NM_00044 1:¢.863T > A:p. L288X 2 (0.5%) 2(0.3%) 2
SLC26A4:NM_00044 1:¢.1264-2A > G:Splicing 1 (0.3%) 1 (0.1%) 1
SLC26A4NM_00044 1:¢.918 + 1G> A:Splicing 1 (0.3%) 1 (0.1%) 1
SLC26A4:NM_00044 1:¢.107_120del1 3ins16 1 (0.3%) 1(0.1%) o
SLC26A4NM_000441:¢.147C > G:p.S49R 1 (03%) 1 (0.1%) o
"These mutations were not detected by direct sequencing in one case cach (Jow signal intensity).
s¢ mutations were not detected by MPS (reason unknown).
n=384 768

Nishio et al., 2015

house control
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TABLE 4. PATHOGENIC MUTATION CANDIDATES COMBINED WITH ONE KNOWN PATHOGENIC VARIANT

Gene

GIB2
GIB2
GIB2
GIB2
GIB2
GIB2
GIB2
GIB2
GIB2
GIB2
SLC26A4
SLC26A4
SLC26A4
SLC26A4
SLC26A4
SLC26A4
SLC26A4
CDH23
CDH23
CDH23
CDH23
CDH23
CDH23
MYOI5A
OTOF

Pathogenic mutations
detected by Invader assay
or TagMan genotyping assays
as heterozygous

NM_004004:¢ 235delC:p.L79fs
NM_004004:¢.235delC.p.L79fs
NM_004004:¢ 235delC-p.L79fs
NM_004004:¢ 235delC.p.L79fs
NM_004004:¢ 235delC-p.L79fs
NM_004004:¢ C427T.p.R143W
NM_004004:¢ G109A p VAT
NM_004004:¢c C408A-p.Y 136X
NM_004004:¢ C257G:p. TS6R
NM_004004:¢.176_191del:p.59_64del
NM_000441:c A2168G:p HT23R
NM_000441:¢ A2168G:p H723R
NM_000441:¢ A2168G:p H723R
NM_000441:¢ A2168G:p H723R
NM_000441:c A2168G:p HT23R
NM_000441:¢. C2162T.p.T72IM
NM_000441:¢. C1229T.p.T410M
NM_001171930:c.C719T:p P240L
NM_001171930:¢.C719T:p P240L
NM_001171930:¢.C719T:p P240L
NM_001171930:c.C719T:p P240L
NM_022124:¢.C4762T:p.R1588W
NM_022124:¢ C4762T p.R1S8SW
NM_016239.c. CO478T p L3160F
NM_194323.¢ G3515A:p R1172Q

n=384 768

TagMan genotyping

TagMan genotyping

TagMan genotyping

17

DETECTED BY THE INVADER AssaY OR TAQMAN GENOTYPING ASSAY OF THE SAME GENES

MPS detected mwrations found
in the same gene

NM_004004:¢.511_512insAACG:p AL TIfs
NM_004004:¢.511_512insAACG:p. AL TIfs
NM_004004:¢.C257Tp. TS6M

NM_004004:¢. TS9SC:p.S199P
NM_004004:¢.558_S55%9ns46:p. EI87_K188delins
NM_004004:¢. AS83IG:p.M195V
NM_004004:¢.C379Tp.R127C
NM_004004:¢.558_55%9ns46:p. E187_K188delins
NM_004004:¢.CS3Gp.TISS
NM_004004:¢.511_S12insAACG:p AL TS
NM_000d41:¢. A641G:p.Y214C

NM_000441:¢. TS63A:p. L288X

NM_000441:¢. TS63A:p. L288X

NM_000441:c. TM5A:p. Y3I5X
NM_000441:¢. T2123C:p.F708S
NM_000d41:exon7:c 918+ 1G> A
NM_000d41exonll:c.1264-2A>G)
NM_001171930:¢.G1282A:p D428N
NM_001171933:¢.2079_2085del:p.693_695del
NM_001171933:¢.2265dupT:p.H7556s
NM_022124:¢.G4672A:p.G1558R
NM_022124:¢.GS19A:p.VISOT™M
NM_001171933:¢.G7T46A:p. R249H
NM_016239:¢.A9938C:p.H3313P
NM_194322:¢.G1186A:p.G396R

Nishio et al., 2015

TagMan genotyping



TABLE 5. PREVIOUSLY REPORTED PATHOGENIC VARIANTS DETECTED BY MASSIVELY PARALLEL DNA SEQUENCING,
WHicH WERE NoT IDENTIFIED IN THE INVADER AND TAQMAN GENOTYPING ASSAYS

Gene name

Reported pathogenic mutation

Autosomal dominant inheritance mutations

ACTGI
ACTGI
KCNQ4
KCNQ4
KCNQ4
MYH9
TECTA
WES]
WES]
WES]

Gene name

NM_001199954:¢. A3S3T.p.K118M
NM_001199954:c.G721A:p.E241K
NM_004700:¢.C546G:p F182L
NM_004700:¢.C546G:p F182L
NM_004700:¢.C546G:p F182L
NM_002473:¢.G2114A p.R70SH
NM_005422:¢.CS597T:p. TI866M
NM_001 145853 GIS46T.p.A616S
NM_001 145853 :¢. G2185A:p.D729N
NM_001 145853 :¢.G2590A p ES64K

Reported pathogenic mutation

Autosomal recessive inheritance mutations

CDH22
MYO7A
MYOI5A
SLC26A4

NM_ 001171030 CROST o RIGOW
NM_000260:c.G635Ap.R212H
NM_016239:¢.G673 1A p.G2244E

NM_000441:¢.T2228Ap.L743X

Novel mutation found by MPS

71032 C2407T p REOIW
_000260:¢.G3475A.p.G1159S
NM_016239'¢ 6457delG.p.A2153fs
NM_000441:¢.C1208A:p.A403D

Reference

Zhu er al. (2003)
Morin er al. (2009)

Su et al. (2007)

Su et al. (2007

Su et al. (2007)

Dong er al. (2005)
Sagong et al. (2010)
Liu er al. (2005)
Domenech er al. (2002)
Eiberg et al. (2006)

Reference

Oshima er al. (2006)
Weil et al. (1997)
Nal er al. (2007)
Yuan er al. (2009)

Amang the autosomal recessive causative genes, only the reported pathogenic vanants with other mutation candidates in the same genes
detected by MPS were listed

n=384 768

11.5

MYO15A

lon Proton

ACTGl1 TMPRSS3
POU3F4 LRTOMT

LOXHD1 PTPRQ

Miyagawa et al., 20152 Moteki et al.,

ACTG1 TMPRSS3

Nishio et al., 2015

Ichinose et al., 2015 Morietal.,
2015 Sakuma et al., 2015

Miyagawa et al., 20152°

Miyagawa et al., 20152b



ACTG1

MYO15A

MYO15A

et al., 2015¢
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CDH23

Miyagawa
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