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Abstract: Mitochondrial DNA (mtDNA) mutations are one of the important causes of deafness. In particular, the 12S
rRNA gene is the hot spots for mutations associated with both aminoglycoside ototoxicity and nonsyndromic deafness. In
this report, a total of 318 Chinese pediatric hearing-impaired subjects were recruited from otology clinics in the Zhejiang
Province, China. These subjects underwent clinical, genetic evaluation and molecular analysis of 12S rRNA gene. Muta-
tional analysis identified 34 variants in the 12S rRNA gene in this cohort. The incidences of the known deafness-associated
1555A>G, 1494C>T and 1095T>C mutations were 9.1%, 0.6% and 1.25% in this cohort, respectively. Other mtDNA vari-
ants were evaluated by structural and phylogenetic analysis. Of these, the 839A>G and 1452T>C variants could confer in-
creased sensitivity to aminoglycosides or nonsyndromic deafness as they were not present in 449 Chinese controls and lo-
calized at highly conserved nucleotides of the 12S rRNA. However, other variants appeared to be polymorphisms. These
data further support the idea that mitochondrial 12S rRNA is one of major targets for aminoglycoside ototoxicity. These data
have been providing valuable information to predict which individuals are at risk for ototoxicity, to improve the safety of

aminoglycoside antibiotic therapy, and eventually to decrease the incidence of deafness.

Keywords: mitochondrial 12S rRNA gene; non-syndromic deafness; aminoglycoside antibiotics; mutation spectrum;
hearing loss
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CI(%)" W-C b ¢ ( ) (%)
663 AtoG 78.6 LA-U 9 2.83 5 1.1
681 TtoC 85.7 1U-A 2 0.63 8 1.8
709 Gto A 64.3 1G-C 63 19. 81 102 22.7
723 AtoG 28.6 1 0.31 2 0.4
735 AtoG 78.6 2 0.63 5 1.1
752 CtoT 100 13 4.09 17 3.8
789 TtoC 85.7 1 0.31 1 0.2
813 Ato G 28.6 2 0.63 0 0
827 AtoG 92.9 8 2.52 12 2.7
839" Ato G 78.6 1A-U 1 0.31 0 0
942 AtoG 64.3 1 0.31 0 0
951 Gto A 92.9 1G-C 1 0.31 2 0.4
953 TtoC 57.1 1 0.31 0 0
961 insC 42.9 7 2.20 14 3.1
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1555 Ato G 85.7 TA-U 29 9.12 0 0
1598 Gto A 50 10 3.14 9 2.0
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&2 37 57 12S rRNA RERY h EI R B E IR AR BRI FEEFHE

125 rRNA () PTA® (dB) PTA (dB)
1555A>G FE003 1 98 98
1555A>G FE008 10 58 78
1555A>G FEO19 2 67 82
1555A>G FE020 8 81 74
1555A>G FEO036 10 58 49
1555A>G FEO081 16 50 56
1555A>G FE122 2 71 53
1555A>G FE141 2 24 30
1555A>G FE154 18 61 60
1555A>G FE160 5 61 74
1555A>G FE163 2 110 99
1555A>G FE300 3 110 105
1555A>G FE304 3 100 80
1555A>G FE317 4 94 93
1555A>G FE350 1 100 100
1555A>G FE365 31 80 100
1555A>G FE370 43 52 50
1555A>G FE381 19 50 54
1555A>G FE386 37 72 73
1555A>G NBO038 1 90 87
1555A>G NB048 1 78 81
1555A>G NBO052 1 120 120
1555A>G NB076 1 118 118
1555A>G NBO078 6 110 117
1555A>G NB079 1 102 102
1555A>G NB09%4 1 117 117
1555A>G NBI111 3 83 86
1555A>G NB126 2 84 92
1555A>G NB137 2 111 115
1494C>T FE247 3 100 100
1494C>T NB133 2 86 88
1095T>C FE312 9 82 80
1095T>C NB021 10 36 37
1095T>C NB067 1 93 93
1095T>C NB100 5 100 95
839A>G NBO005 1 78 81
1452T>C FE419 10 60 68

PTA: ; dB:
0.6%, 25.26,30,34
1095T>C 1.3%, 1095T>C 12S rRNA 25
449 0.2% B3l P ,
[34]

1095T>C
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