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Mitochondrial DNA Mutation (3243A—>G 1555A—+G 7445A—G) m Noise-Induced Hearmg Loss.
Young -Seoub Hong', H15ah1de Nishio®, Myeong-Jin Lee’, Ki- Young Kwak', Chan-Ho Hwang Dong-Hoon
Shin', Jong-Young Kwak’, Yong-Hwan Lee’, Jong-Min Kim’ and Joon-Youn Kim* Department of
Preventive Medicine, Co lege of Medicine, Dong-A University, The Research Society of Environmental Genetic
Epidemiology, Korea, Department of Preventzve Medicine, College of Medicine, Dong-A University, Medical Re-
search Center for Cancer Molecular Therapy, “Department of Public Health, Kobe University School of Medicine,
Japan, Department of Otorhinolaryngology-Head and Neck Surgery, College of Medicine, DongA University,
Korea, *Department of Preventive Medicine, College of Medicine, Keimyung Unwerszty Korea, *Medical Research
Center for Cancer Molecular Therapy, College of Medicine, Dong-A University, Korea, “Department of Preventive
Medicine, Kosin Medical College, Korea, 'Department of Anatomy and Cell Biology, College of Medicine, Dong-A
University, Korea — Mitochondrial DNA mutations have been reported in recent years in association
with sensorineural hering loss. The purpose of this study is to identify the association between the
noise-induced sensorineural hearing loss and the A to G mutation at nucleotide 3243, 1555, 7445 of
mitochondrial DNA. Study subjects were established by history and chart review, and audiological
and clinical data were obtained. Blood was sampled from 214 normal controls, 102 noise-induced
hearing loss, and 28 sensorineural hearing loss. The DNA of these individuals were extracted, and
mitochondrial DNA fragments were analyzed by polymerase chain reaction. Subsequently, the coding
sequence of mitochondrial DNA 3243, 1555, 7445 were sequenced, and compared to the normal se-
quence, and all sequence variations were analyzed by restriction enzymes. Mitochondrial DNA
mutations (3243A—-G, 1555A—G, 7445A—G) were not detected by polymerase chain reactions in any
patients with noise-induced hearing loss, sensorineural hearing loss, and normal controls. The DNA
sequencing of PCR products did not revealed an A to G substitution at nucleotide 3243, 1555, 7445
of mitochondrial DNA. The noise-induced sensorineural hearing loss was not associated with mi-
tochondrial DNA mutation (3243A—G, 1555A—G, 7445A—G).
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A Zho) Aol S Holed), o]# g Aole A 8l
o3 Aoz Mty 9ti(Codyst Robertson, 1983). 4
Aol Qo4 §HY 553 A FEHEE 0|8
Hogy AAHORE FA3EE o]F AL doli|
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Ho g HYAxELo] st vhA T e F(inbred
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01]14 = 29| SAAE wel Ao Zr)eto) wre} F7

Q41 A1k 1ol A8 A% AHE R A 2500
B}_E’Jﬂ vebstthLis} Borg, 1991,1993; Li, 1992ab; Li%,
1993). 3 @47 109] §A8 Q= Ahl fARHe] 43
A dAo b ZFAEE wole A2 4 A Uok(Erway
% 19%). oleid A= 5\_3"4 Aol Uik gl sle]
FAAA &do] T2 UYL A Aoz AztE

3 nfgZ=g ol DNA (mtDNA),] =
dA 5 ol Z A A FAA ANEY Fa %
B35 3 9ltlTamagawa 5, 1996). mtDNA 42
ZZ oA 22 o] & Fnj(Wallace, 1992), 9}-$-9] HEXE EH
A7) o]p] {AME-G{mitosis)S Erti7) W Eo] mtDNA
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2 d7dM e 24033933 mtDNAS 7HE #¢ o
=2 oz d#A Nucleotide 3243, Nucleotide 1555,
Nucleotide 744598} E@do] FE & #H3lzz o}
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Kit (Promega Co., US.A)E A3l )83 Zo] g3ty
1.5 ml tubeol AY 300 plg ¥F3kxL 900 plo] Cell Lysis
Solution 900 plE A7}3 & 569 AA3) Ak ALe)A
10 minZtk #HA1 8 3 13,000 rpmol| A 20 sect &2l 3
o} At=do] AoEo] 10-20 nlAEY Y2 3 3 1015
sec7t 4191tk Nuclei Lysis Solution-& 300 pl #7183 5-61
pipettingste] & 430} 37TelA 12 minzk ug;-q 39}
RNase Solution& 15 pl #748l1 2-58 AL & 37T o)A
15 min7t ¥ 3} ¢t} Protein Precipitation Solutiong 100
WAz} gk ¥ 10-20 sec7t 44Tk 13,000 rpmol A 3 minZk
AAEE & 5 FEdL A2 tubed] &FT. Isopro-
panol& 300 ul A7}ste] A4 4omMA DNAZ S35
A& A5 13,000 rpmol A 1 minZtk YA F2] g 3;7— A
A& A A 70% EtOH 900 w2 A7}t A3 4
A DNAE At} 13,000 rpmol A 1 mint YA

T AFAE A AA A o tube 1<) DNA«] &
A F-& A3 A AL &d AEAZ F DNA Re-
hydration Solution& 100 ni 37}stx 65T A 1 hr &<
BASET. 22 4TAN A HAAAT o|FHA 5
¥ DNAT 4TCoA A8t

o ol
g 12 m{
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ol 2ist mtDNAS &

MtDNAJ] A} 3243, 1555, 7445291 9] A—G EQ¥o] %
2 #23}7) Y38le] mtDNA 3243, 1555, 744554171 ¥ 8hg
mtDNA fragmentE th53 2o] PCRE F8t FFHstgtth
PCR Master Mix (Promega Co., US.A) (50 Units/ml Taq
DNA Polymerase, 500 mM KCl, 100 mM Tris-HCI pH 8.5,
1% Triton X-100, 400 pM dNTP, 3 mM MgCl,) 15 pl, 10 pM
forward primer 1 pl, 10 pM reverse primer 1 pl, F Z8 2 ],11
SRS 11 WE Arstd 30 Wt HEs &3S e H,
71HAE 94Tl A 5 minZt 33, 94C°ﬂ?\1 1 minZ+ ¥4,
55CANA 1 minZt 23, 72CAA 1 minZt JA8E cycled
30 cycle ¥ H, 72T A 10 min7t F71 93 ¥H§0.2 &
ZAZth o)EA 438 PCR B =S 2% agarose geloll
A719 =3l DNA bandE 8941314t} A3243GE forward
primerZ 31535-¢ 3172%-$7} £ == 5 TTCACAAAGC
GCCTTCCCCC 39} reverse primer& 355158 3531%-9)7}
T3+ 5 GCGATGGTGAGAGC TAAGGTC 35 Alg-&
o] 399 bpe] DNA band& #<¢lstgich &€ PCR A E
10 yl& Apa 1 AFEALE 37CA 3 hr 5 HEd H

2% agarose gelo] A7)%g 53] Sdmo] ExAl4) 309 bp
9 90 bpe digested mtDNA fragmentE 23y}
A1555G+ forward primerZ 1252%-¢] 1271%-97F L= &
5 GCCTATATACCGCCATCTTC 39} reverse primer® 1726
BE 17075971 £3E < 5 GGTTTGGCTAAGGTTGTCTG
35 188t 475 bpo] DNA bandE 2913ttt &g
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PCR BAE 10 piE Alw 261 ATFEALZ AT 9 2%
agarose gelo| M 71953t} EA™|7} EA8HA] F& Al
295 bp9} 180 bpe] digested mtDNA fragmentE 23} %
o}, 18]al, A7445G+ forward primer2 7178%-E 7198%-9
7} 285 & 5 CTTCCCAC AACACTTTCTCGG 39} reverse
primer2 7840% el 7821828171 ¥ 3= 5 GTAAAGGATGC
GTAGGGATG 3% A}8-3} 662 bpe] DNA band& <13}
gk 8old PCR WA E 10 U Xba [ ASELE A3
5 2% agarose gelol] H7]953led W]} EAsHA &
& Aol 400 bps} 262 bpe] digested mtDNA fragmentE #
ZstA.

HAl 2 mtDNA H7IME 24

PCR A4 E-& Solgetrl2] PCR purification kitE AF§-3}
o] FAs2 ¢ ¥ Bigdye™ terminator cycle sequencing
ready reaction kit (PE Applied Biosystems., US.A)E A}&
&) 96T oA} 10 secZt B4, 50T A A 5 sec?t 23, 60T o A
4 minZt 9F8E cyded 253 HAF= PCRE 3P3td
ddNTPo ¥ZEA& F&stgch dFEHo] F24d PCR
A E-& Sequencing reaction cleanup kitgl MilliporeA}£]
MontageTM SEQuS AME-3] g F Perkin-ElmerA} e
ABI PRISM 3700 DNA analyzer (capillary®2)Z €714 ¥
& #4390

7 23}

Mt DNA A3243G S¢iMO|
mzdel WETZEE DNAS 233 3, mDNA 3243
7918l A-G E9vel #%2 #35] 915k mDNA
3243297} EEPEI mtDNA fragmentE FHEAAHN-E
oz ZZ3y $AX AFEAE Adste AVYSeT
UV transilluminatorol] A #2&-8G . mtDNA A3243Ge &
dAviol 5 #ZF Ay EAde] F97 8 E 39 bp frag-
ment7} A4 ZZAALRIA BAE, AANAAGA 8
A7, 0EE REAA 3FBE BAAAT. T3 39 bp
fragment7} YEhd PCRUES Apn [ Aai=2 HEg
A7} digested mtDNA fragment (309 bp} 90 bp)= Ve
A ¢ro} mtDNA 3243A—G7} dojubA) &ke2 & 4
t}(Fig. 1).
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Fig. 1. Detection of the mtDNA samples from the control sub-
jects and the patients with noise-induced sensorineural
hearing loss and the unknown origin of sensorineural
hearing loss. The mtDNA fragment were amplified by
PCR using primer, seperated on 2% agarose gel, and
stained with ethidium bromide. The 399 bp is detected
in all lanes (A). The band of 309 bp and 90 bp can be
not seen in all subjects after digestion of mtDNA
fragment with Apa I (B). M: molecular weight marker
{100 bp), C: normal control, SNHL: the patients with
unknown origin of sensorineural hearing loss, NIHL: the
patients with noise-induced sensorineural hearing loss.

250 miDNA 1555A-G7} ol 9she & & & A%
t}(Fig. 3).
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Fig. 2. The DNA sequencing of the spanning of nucleotide
3243 from a normal control and the patients with noise-
induced sensorineural hearing loss in fig 1. An A to G
substitution at nucleotide 3243 was not demonstrated in
the patient.
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Fig. 3. Detection of the mtDNA samples from the control sub-

jects and the patients with noise-induced sensorineural
hearing loss and the unknown origin of sensorineural
hearing loss. The mtDNA fragment were amplified by
PCR using primer, seperated on 2% agarose gel, and
stained with ethidium bromide. The 475 bp is detected
in all lanes (A). The band of 295 bp and 180 bp can
be seen in all subjects after digestion of mtDNA
fragment with Alw 26 I (B). M: molecular weight marker
(100 bp), C: normal control, SNHL: the patients with
unknown origin of sensorineural hearing loss, NIHL: the
patients with noise-induced sensorineural hearing loss.

Mt DNA A7445G Si80|

mDNA A7445Ge] Sdo]g 223 27
7} 34 662 bp fragment7} 4 A

t}. 662 bp fragment7} Vel PCR 4HE-&

AYg A3 st EASA ¥ Ao Ve 400 bp

o} 262 bp9] digested mtDNA fragment7}
7M5A—-G7F dojuA] S ¢

FEE o] mDNA
= ASAHFig. 5).

A7IMLEN
MtDNAG) A} 3243, 1555, 74455-9] o] A—G EQHo|7} &
257 %o} PCR 4HE& o] 43o] DNA @711 8L B4g

o] mtDNA 3243, 1555, 74455-9j o] A o] d71- D&

5hol 5

A3} o]n] w3 A Atehe] mtDNA 3243, 1555, 74455-9] 9] &
7IMEI Y E7IMEYol FIHN =2 mtDNA 3243,
1555, 74455-9] €] A—G £ W7 ojuiA) kS &
81 ch(Fig. 2,4,6).
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Fig. 4. The DNA sequencing of the spanning of nucleotide

1555 from a normal control and the patients with noise-
induced sensorineural hearing loss in fig 1. An A to G
substitution at nucleotide 1555 was not demonstrated in
the patient.

M C SNHL NIHL
ABABABA BAS

800 bp +»
600 bp > « 662 bp
400 bp »
300 bp > <« 400 bp

3}

Ho

> B

Fig. 5. Detection of the mtDNA samples from the control sub-

jects and the patients with noise-induced sensorineural
hearing loss and the unknown origin of sensorineural
hearing loss. The mtDNA fragment were amplified by
PCR using primer, seperated on 2% agarose gel, and
stained with ethidium bromide. The 662 bp is detected
in all lanes (A). The band of 400 bp and 262 bp can
be not seen in all subjects after digestion of mtDNA
fragment with Xba I (B). M: molecular weight marker
(100 bp), C: normal control, SNHL: the patients with
unknown origin of sensorineural hearing loss, NIHL: the
patients with noise-induced sensorineural hearing loss.
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Fig. 6. The DNA sequencing of the spanning of nucleotide
7445 from a normal control and the patients with noise-
induced sensorineural hearing loss in fig 1. An A to G
substitution at nucleotide 7445 was not demonstrated in
the patient.

A Az AEA ‘&5‘5}91 T34 A 898 793
913 mtDNAd| g o *l °]¥
&l g Ao W :
Hole FAHEE ?«1 J g %220 % mDNA E%H0|
9 F8 RAH7|HOR A A Qo] ZHANAAEH T A
TR9l0 2 mtDNA7} ZH-8-8}= A 0] =
7} A =EAHUeda's, 1998). 12 X3
B ARG HEY 1A g @ré 3 He7 AL gtk
AFNA EHA 7)Ao 2 e ol mtDNAY £
hAAAoE 2APoRA 454 Ause FYol B
A2, XA ATP AJ4te] AdsEA cochlead] energy-
dependent ATPases} AZAGEZ 9 Hulyl AAFOo2H
A iAol Yeid 4 e Ao|tiThalmann &, 1970).
g 7|Ho g ol 49 FAE FIHTY EAHA
o o3 Fgide] A F AvkE Zo)thlkeda F, 1994).
£ dpdre dgatel Zx3d #¥ 2 RE DNAS
%28 %, mtDNAO|A] 3243, 1555, 74455 9] 2] A-G £l
Ho] FHE BAE7) 93l mtDNA 3243, 1555, 744559
7} ¥3t9 mtDNA fragmentE F3 a4 dgutgor 2
3 FAA AFELE L5ete A7iYFsta UV trans-
illuminatoro} A #A3IHTE. mtDNA A3243G, A1555G,
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A7M5G) S0l S B2 A% SAMo] $97) T3y
fragment7} i-%*g ARG BAT, FANAH S

[¢]
BAF, Y2 2FNA 32YS BASHT B PR &
ES AGEAZ A Ao X TmtDNA A 3243, 1555,
74454918 A-G E@vol7t Yok Ree ¢ % 9l
A

MIDNA E@%ol= PCRY 5o] AFALE ©|&F 4y
o2 A A £ 9o ethidium bromideE § 4
agarose gel2 {4 9T & Utk YL L EAW}
TAG Ao 2xEY WM 10% ofdtZ
(Thomas G, 1995). 1&j1} Odawaras-(1995)o 2i&}
gallo A o] v]EZET] o} Genomeo] EAH 0] DNATo
gHeg wo} band7} oFsiAl dehd £ Ate A
primer®] Adelo] w& JPA] 2ap7} H“ﬂ% A7 A&

AASFAATE, & AFAE DNA 71MER84E 53
“71*1@‘«1 A2 Azonz A9d9 29 4F 9%
e 7hsde ButE Aoz Azd.

£ 4389 243 A7 EAES mDNA &9 0](3243A
—G, 1555A—G, 7445A—G)7t BEE A gho} 7t&EdHo| gle
&4 FANREH, FANRAADHY, A8 2T
mtDNA E¢gdole #do] ¢S Aoz HAg. ofg 2
S dFATE ¥A AFE F(2000)2] mtDNA E4¥o]
3U3A-GE] AP AT DA Aol B APl
GAYZTOE o8 ZAAAAANIH A4 YdL ¢
g 93 AlolA A s ?}X}EH AR G
42 7k th3A7t YR OB E mDNA EdvolE B Y
& 999 Aoz AzE.

MIDNA 3243A—G9] Wole Bk, MELAS (Mitochon-
drial encephalopathy, Lactic acidosis, Stroke like eposode)
$o) A9} A, 3R Bdo] Arke
FEI7} JHGotoF, 1990). mDNA 1555A—G9] Ho|&
aminoglycoside o]5-go] st HHHI £ HAYse
83 ¥olE AZbH 1 gl o, aminoglycosided] o3l =
o] ol E of WolE 7h Aol N Aze 3AEMo] &
F gitke BaEo] TE 5 th(Usami, 1997; Estivill, 1998).
mtDNA 7445A—G9] W] palmoplantar keratoderma$}
daH, JgE&4E Ve ve A+ B350l AtkGoto,
1990; Servior, 1998). o]zt AT BHIEL 47—]‘7]7]—
mtDNA EWHold 32 4 7|#o] 51, mtDNAY} &%
49 3AAae) 2290 B % U8 & ANa Yon

rE -{0

2, nepy, ARG S FEARYRRE)
H5Y B9 S4E 1A PUAT WA AR Bl
Hi 2o 477 BT ROE 4zEn. ¢, B A7
A AR BA g F& hAR B2z
27o] obd 22PN NATE A5 F Fe 3AR2
2ol mDNAS] Edwel A48 Wgatd 2Fo2A A7
2ste) AEH BEo| o} thag ABHOE Pokalth
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