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HEEs R RRNA™ 15910C>TZE25 A1
12S rRNA 1555A>GRITTIIELE S HERY
BEERANKMNIETIEEM R

% W oA B X OB BEA EXE X OE' % F!
B O EEE RS Ses
IR ZERER 2 Attardi 2 R AR A= W 12 24 H0F FUBE, M1 325035; 2R R K25 24P, TN 325035;
SR S % 25 B, 8L R A BT, BT 310058)

WE  ZHR 8 ERIT—AE %645 R F & (nonsyndromic hearing impairment, NSHI) K % ¥
KALARRNA™ 15910C>T#212S rRNA 1555A>GH B R X £ B A 2 XAtk Sh 4t e Fom. ZAFR
E3 7 B a5 LA RRNA™ 15910C>TA=12S rRNA 1555A>GH B R (AR F 40). 4245 % 128
rRNA 1555A>GHA B R T (3 R K 40)Foxd BB L0 69 K A LA B 20 e, X 340 4m it % 69 RALRDNA AR
A ¥ B FREARA, 21z K 2 8916 R AAF AT, B Q36488 2 AHE F £ 44 & (aminoglycoside
antibiotics, AmAn)#) 25 B H R A R M, SR 2 FEIPE F £37.5%; % HR A 2564 F & %,
RAEF, FESEZ250%:; MILZ T, £ 8 %Ak M He9E LT, LIRiE91440m.1555A>G ) F
ERFZOFHILFERAF128%F6.1%. BT WK KL, £ K K L0 Foxt P ALK A AL 20 L £ 69
BAARA TR, 2R R I GBI, REE Fo i R T 402000 % 6YROSHK-F 45| LT
19.08%(P=0.005 4)%29.05%(P=0.003 7); AYm7K-F 55| F 47 47.78%(P=0.006 3)F235.39%(P=0.024
5); A ARIE 5 % T I 7 8.26%(P=0.721 1)#219.48%(P=0.004 9), B AIRIViE H 53 FI&T
32.75%(P=0.033 5)4227.44%(P=0.180 5). m.1555A>G5m.15910C>T3 E¥E A, $3ROSA & &7
5, AYmMAK P F A B R FART B Ak 5 AIRIVIE ) FEARE KR ) a8 14, 32-7m.15910C>T+T &
Am.1555A>GF R F H ey LR T,
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Abstract In this study, we investigated the mitochondrial function of 12S rRNA 1555A>G and
mitochondria tRNA™ 15910C>T mutations in a nonsyndromic hearing loss (NSHL) family. We established
three groups of lymphoblastoid cell lines in this study, including the double mutations group, the single mutation
group and the controls, which all belong to the Eastern Asian haplogroup R. The double mutations group are 3
subjects carried both m.1555A>G and m.15910C>T. The single mutation group are 3 subjects carried m.1555A>G
mutation only. The controls are 3 subjects with normal auditory sense. To analyze the clinical data of the family, the
penetrance of deafness is 37.5% or 25.0% which contains or excludes the family members who have used AmAn
drugs; while the penetrance of deafness is 12.8% or 6.1% which contains or excludes the family members who
have used AmAn drugs in the 14 reported deafness families with m.1555A>G mutation. Compared with controls,
the ROS level in the double-mutations group has been raised 19.08% (P=0.005 4) and the single-mutation group
only raised 9.05% (P=0.003 7). Compared with controls, the mitochondrial membrane potential decreased 47.78%
(P=0.006 3) and 35.39% (P=0.024 5) in the double-mutations group and the single-mutation group, respectively.
It showed that 8.26% (P=0.721 1) and 19.48% (P=0.004 9) decrease in the activity of respiratory chain complex
IT while 32.75% (P=0.033 5) and 27.44% (P=0.180 5) decrease in the activity of respiratory chain complex
IV in the double-mutations group and the single-mutation group compared with controls. These results showed
that m.1555A>G and m.15910C>T led to mitochondrial dysfunction, included ROS raise up, mitochondrial
membrane potential and the activity of respiratory chain complex IV decreased. Thus, m.15910C>T worsens the
mitochondrial function associated with m.1555A>G, and is probably a secondary mutation of m.1555A>G caused
deafness.

Keywords  NSHL; mitochondrial tRNA™ gene; mutant; dysfunction

L2 5 52 00 N 8 B O fi R 2R 3 o 1) B
IO R G pRRG 2 — U2, AR 15 AR A AR,

W 2k B RIRNA™ 15910C>TH112S rRNA 1555A>G
FIAESE A ME T H 2K R Bk ALk E 4l i R, @

H & 0] 7 N AE 25 & ik A H ¥ (nonsyndromic hearing
impairment, NSHI)F1Z5% 5 1 8 HL 2% (syndromic hearing
impairment, SHI). Z&¥i{& DNA(mitochondrial DNA,
mtDNA) R 28 5 i i Wr 7 451 2% 1) B 2 i ] 2 — B,
P EAIESE, 2 K (aminoglycoside) S i A4E K #i
AAELE A ALY B 22 5 2K/ 12S rRNA 1494C>TA
1555A>GRAA KOS, LR ARNARE B RAL fe 7
e M EEMAF RN EF R EE R K2
—, fTEERNAR AL o] B2 3dE i H F R, FRZ N
Ji R GEAR, UIRNAMUW 3243A>G55 R A 5 45 &
fIE A H 2240 2%, TIRNAST O 7511 T>C%5 58 45 U] 15
LR GIE R B A KT, Ak, 4k R RAZ WIRNA™
15927G>A MR Ji 5 SRASE W FIE I, Somi 22 1R
LEE SV

m.15910C>TRZMIA TtRNA™ DHU-loop
gh ) b o AR SF I C-GR S X, 3X FTRE I & il
m.1555A>GRAZ & B AR DR sk [ . H A,
W4k 1 % Fm.15910C>T 5m. 1555A>GH: [H] /E A
FEHZRSCERIRIE . AW T — AR

T 1% 5K &R K AR AT B 4 Pt AR ) A B P O 1 AR
(reactive oxygen species, ROS)AE il & 2k ki A4 i H,
fi7(mitochondrial membrane potential, MMP)7K .
WP B 52 G AR TS 0 BOAE 7T, I\ BoRi A4 T g 7K~ Xt
AL EUR T EEAT TRl v HE R RS W
Ty A g A% i R L B Ak

1 MRS E%
1.1 M8

AT 9% il i$ EB(Epstein-Barr)i £ % 5 & 37 /K
A B AN M B &R . AP A IR IE T2
W TTURTE 50 A, A A 2 4 JER M 2 R K 2
WEZ RSB HME N T, FEMERES. M
Ja, XPHFFONT RAEAT T VELE BT 75 AT R A A A
7, HERREE AR B H 22, [RGB ) 1 s
Y& S N AR NI SR S B S At R )
FAEH S DL AR E A S E R RS W et
5 45 2§ % I WT (pure-tone hearing threshold, PTA)+
Wt 3 i -+ 2 B (auditory brainstem responses, ABR).
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PGB LA R W AR 7 ) H S e S (distortion product
oto-acoustic emission, DPOAE). H-2 W 717K 1)
53 VL(dBHL)HCN B A 347 &, I BLE 5 412500
1 000, 2 000. 4 000A18 000 Hz)f Wy [ ~F ¥ 18 it
B, KT A0 R ) B AR 4 S Yk, 1E <26 dBHL.
42 % #26~40 dBHL. "1 £ #41~70 dBHL. H [ #
71~90 dBHL % #% 5 /& #>90 dBHL. Ut4t, £ H342
24 DGR BN A A T R R
1.2 ZZhAERBEFTISH

M AN LY 7K AR A ik B AR i P 4% B Universal
Genomic DNA Extraction Kit Ver.4.0(TaKaRa /s 7)) H]
15 FH U W R B RN ZHDNA, —20 °CIRAFE# . DUR
HRR A A af 4 F5E DK ZHDNACA AR, S8 PCRY 1 4t
WEFE . KRR Jxt AL R 7 2 R AR DNA, i FH 24
XiF 51 kAT LRk 4 S N ALY 1, PCRA“ W) 4lAL )G,
1% AR EE DRI P 2w AT R I, I 45 R S R
1E B S bR 1 7 54T B X, DU e R B A B
BRI SRR R
1.3 ZApaisEsE

TR AR K B BRI i 2R T DLEAT TG PR BB A A
AFIRE RN T 40 I bk B 40 B TR A4 40 77 i A PR 1T

17 JHITEBR #5155 7] LUK A AL A0 A I 2k
ELREN A R, R OV BB # B IR 5 AN E Bk
EL4H B AR b (BB B8 52 AR 45 4 J5 S AL A L, 7= 2k ]
TEAAR SN AR AR AR K R A 2R MR 28 Ib L REGH B R, {8
FRAEARAMIE T A0 B T REFN 7 T BAE ML A2 AT BE

AT TR ST K A M SR B BRI R A3
A 5 H 1555A>GHN115910C>T 58 4% ) A 1A (WZD85
IV-2. WZD85 III-3. WZD85 I11-2), 3 M7
1555A>G 5 4% ] > fK(WZD83 TV-1. WZD83 IV-3.
WZD84 111-1), 34N J71E# 1AM (A24. A25 F
A26). JITAT I 40 &R R FH10% 6 4 1L 7 FIRPMI
164035 72 B AT HE 97, B 137 °C. 5% CO, KM FIiE
PR IR G FRAR R I
1.4 HRERIEME SN

KA g 28 = RAMHEARA BR A "IROSH: Il
i 77l f (reactive oxygen species assay kit S0033), i
T = A i AR S 41 PR P FRTROS /K - 3k 47 A6 U o121,
BEAS0 R E2>10°40 i, & & T &4 100 pmol/L
112',7-— & — £ PR B8 (2',7'-dichloroethyl acetate,
DCFH-DA)PBSH, 4& J5 #£ 137 °CHif H20 min;

HO, il 38 4 FHPB SV ¥4 2 1K i B 8 T 3 5 o] 2% 1) 5
A2 mmol/L H,O,JPBSH!, % i ¥ 5 min. &% /&,
41 FHPBSTE & 11K, B &1 mLIPBS. 1E% Al
H, O, 1) 3 () £F i 8 1 BD-Aceuri-C6 3 24 oA AT
SN, 43 A E488 nmAN525 nmbs i R A R 5
1.5 SRR ERA4e

i B E S RAEVHE ARG R AR HIC-127%
Gk, 383 7 2 i AR Kok A A i B A7 7K P AT A
TSI, FE24FLBR BN Z15x10°40 . 7E37 °C. 5%
CO M T IIAIC-1CGE = R) G B30 min. FHME
X HEAEIC-1 4% k) J% €2 51 FH 10 pmol/LAZE 113 156 741) ik
f63-5 A (CCCP)37 °C 5% COL26 M4 TiAL# 30 min.
{8 I BD-Accuri-C6¥i W41 il {X Ex/Em=585/590 nm Al
Ex/Em=514/529 nml| 72 NIC-1 R AV FIC-1 54K 1)
RHHRE .
1.6 ZRRIIREE MR

SR 1 108 4h 6 AR K I R AT P, 7 0 55 5 Ao
FEE B CoE SR I RLAR, WRA/30 °CoK I I B VR Rili3 IR
(1 min/{K), F| FH SpectraMax M5 2 I B BEEAR A3 70 A
TUSAS 2L R 7 W % 52 AR () VS 770 2R AA i
P R 5E 25 18 Birch-Machin Al Turnbul #& 1] )5 () 5256
. BEEEL. EEAL. EAARITRE A KV
(R S S 2 DT A58 R 5 Tl PO i 412 2 I 368 6 b
HEATARAELL, THEAN R 526 R AR 6 Bl v 010,

Py A5 TR 5 T {4 A L TR % T AR BE T 2 % 7 A=
FERE BRI A, 3 — DK R = A AT AR IR, 1% R B AR A
TC 8 195,5"- B AR -2 2 4% B ER[S,5 -dithio bis-
(2-nitrobenzoic acid, DTNB]#% 4% 1% % €111,3,5- = i
FE 75(1,3,5-Trinitrobenzene, TNB), i i %1412 nm4b
PVRFAE TR G B AT, 20 BT A7 4R TR & B 1% . NADH
1) S A T 2 38 1340 nmiA IR AR 198/ SR D e,
W AR 98/ b5 28 R0 A 5T A AR T 3% M A I B, JE
b 5 2 R A ST B AR T 1k RN ADH ) 48 1k, 33 % R
LR S AR S Y. AR SRR 5 A R
A4 TR 3% B R S8 A S R, A FH 2,6- — SIS B 3 (2,6-
dichlorophenolindophenolsodium salt, DCPIP){E &y
e 4 7], 600 nmAh W 5 {H B 45 DCPIP [ sk /b i 3k
b B R AR S A PRI 3 14 38 3 A I DCPIP (1) 9 2>
AR E . 8 JE AL GH L €4 R CAESSO nmAb I 6
A RFAE WU, S 5E 550 nm Ak e IR A ik R
S BREG R AR A ARI Y . Rk 2 G RTV AL
I J 2 240 € R C AR R B A L 2 3R C, ol U e
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2 it £ 2R C IR A A 28.(550 nmAdh W 6 18 Bl 28 i
G RTVITE RN,

2 R
21 THERIGKREESR DT
EWZDS5SE R, SiFHIV-2, &, 9% . KA

FIA R R L R e 4 M (fE HWF 110 dBHL,
i BT 90 dBHL). X 1% 5 & Ho A pl 52 33 47 1 PR
B AL 22 VAL R, %K R B R A TS TRV
BB TTE R, L3RI AED, ZEF A E
BN EE REOREAR, M EREREE T %
K ARFLAIN 7T B BE R AR 3 (-2 111-5 %

IV-2), ¥ 2Pk, Wr 77451 2 2 5 AN I B 380 bl 3
WT 77 P 45 4 32 B AR R (-2 TT-5)(B2 A 1) .

it
ore

T2, NN A, A LT S = S
PUERZY L, BARAMIATE. ABRERRY], Hir

11 D-l-e)
1]2 506
X * *é
11 T)
1772 3 471 2|3 617 8|9 10 111271
v
1 3 4

WZD8S WZD83
WZD85 Al #5 17 1555A>G I 15910C>TRAE [ 5% &, WZD83HIWZD84 N7 1555A>GRAEMF R HROFFSFRU N P, 5k h
JeilEF; * oA AmAn T 25 5.
WZD85 is Chinese family with 1555A>G and 15910C>T, WZD83 and WZD84 are 2 Chinese families with 1555A>G. Hearing impaired individuals
are indicated by filled symbols; arrow denotes proband, * denotes the individuals who had a history of exposure to aminoglycosides.
El =ANEERANRZRE

Fig.1 Three Chinese families with hearing loss
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X EH,; O: i H,

X left ear; O: right ear.

&2 WZD85Z R 53R R 5T F1E

Fig.2 Air conduction audiogram of five members in a Chinese family (WZD8S5)

F1 #EHm.1555A>GHIm.15910C>TRE MR R PR R KK FR R
Table 1 Summary of the clinical data of six maternal members of a Chinese family carrying
m.1555A>G and m.15910C>T mutations

e T P PR P
G V5] Age (years) = e PTA (dBHL) ORI HIEOE
— S Use of Level of hearing Audiometric
Code Sex Lol o CO S Lok o . . HH feH o .
) aminoglycosides ) impairment configuration
Attesting At onset Right ear Left ear
11-2 F - - No 22 24 Normal Flat
II-1 M 34 - No 34 18 Mild Valley
111-2 F 29 - No 42 50 Moderate Slope
11I-3 M - - No 18 15 Normal Flat
1I-5 F - - No 33 40 Mild Slope
[V-248R F 9 2 Yes 90 110 Profound -

ABR:WT PRI SR, TV-2F7 15 B ABRAZ I 25 4L .
ABR: auditory brainstem response, the hearing condition of IV-2 is the testing result of ABR.
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2RI, 125K F B DK T % R Wy g B i Ay e
— IR RE IR, AR R 3 JH Atk 1 PR E IR, G % PR 7
WL %5
2.2 ZRhi{AERELBERT S

K H B IREREUERHE, JER R ADNA RAZ

AT BESE BUR 4> 120, FRATTE Je Xt Je ik 3 Zeki i

12S rRNA JERIFEATII 73 4, KL T F7#Em.1555A>G
RAR(E3), T HAN R REAAD T HIZRAL

N TR R RLAR 2 S ETEML1555A>GRAZ )
I PR 22 24 Fp R 1, FRATI S0 AE 2 Zokar 4k 4= ik TR 4
BHAT T YA e, W 4 SR ARUE IE S ST A
i HE IR, AN K R B T AR [F] 5T M () 1555A>G R
AL, BAFAEZ AN Z VAL R(FR2). Forh, AR
RO ST . A HERNA™ 15910C>T 144 [F]
N RAMI-NDI 3535T>C. MT-ND2 4802T>C. MT-
CO3 9947G>AFIMT-NDS5 13044C>T.
2.3 JREBAIIENIZER

SR A4 LA (AW m) 7 32 il R IR T8 2R, ATPA
S P 48R 77 A i A AR AT AT A
FHIC-158 6 G RH RS I XU T AR 4H . B 58 A% 41 A6 R
ZH 40 L 2 B AP mIK . Ex/Em=490/590 nm Al Ex/
Em=490/529 nm 7% 65 & HL(FL590/FL529) J -
MEERMIAY MK X B 5 AR, X S
AR 2H [FIFL590/FLS294H 5 ) L] ~F- 35 {E AX 3% ~F- 1)
A¥YmKF.

(A) 1555 15910

MMM VM WMMA WWM\A o

WE4FTR, 50, B RARH APmK
PR [%35.39%(P=0.024 5), T A ZE A% 21 () 41 il & F
APmIK R fE47.78%(P=0.006 3). W ZE A5 4] L 58
A Y0 B SE A 5, 6B m.15910C>T R 48 1] A f 15
m. 1555 A>G % 2R R4 J5E FL A7 F 52 1 A% 753 B8 7™ 2
24 NS ESAHEEMRNLESR

9T fRm.1555A>GHIm. 15910C>T % 48 78 S AL
R A I AR P AR ), SREOR IR ZE . 5 AR 2 XL
RAF LI 7 A bk TS A0 B 3R R IR A o 4 0 0 5
MEARMITER A SE5KL 6410, S614
HIANE SARIVIEE 3™ BEAEL 640, &2
BRI G ARTV R BGR Se S 26 DUFT 5 R G T 1)
Bl A2 I N 2RO bR HEEAT BR fEAL, THEAN [ A
AR T Bl el

WIESHTIR, 5% R, o884 i & A 4k
I 11 7K K F%19.48%(P=0.004 9), B A & & % 7.
5 ERIVIE T K R BE27.44%(P=0.180 5), o 3% %
o RUZRAR A0 R FR ) 2R R R R A AR TS M R BE
8.26%(P=0.721 1), LR EZ 7. EAEMIVIEE TR
32.75%(P=0.033 5), R A REER. MEAKIME
ARG 77, SHRTT R EEZ R, XRHLT
AL, (1) 5 5R 78 41 RN R R AR ) 52 B AR L) g 3 77 1%
i, PR BRI 2, A R R A1k
IR B E ST 2 5 AT R 2 TR AR R 77 22 5.
(2) 5 TEAR L RN X TEAL 11 5 A AR TV IR 7 FEAIC, X

B)

Acceptor arm

GCccooco
o> > 0O>0>00>

U
N ) AA A L ¢ T¥YCarm
Yaue SAAAAC
DHU loop c UAC A
WZD83 V-1 UAA ) Ao A

il M~

G
T15910 é—.-c
Cu - AA '
¥ a Anticodon arm

ugu

tRNA™

A: mtDNA 155507 £ F1159 1047 5 (I P 0 B . &7 Sk 8 7RmtDNA 155507 £ A1159 1047 s B FE A5 4k . B: 1591047 55 TtRNA™ D ZE, i k$57

1591007 £ HCRAE AT

A: partial sequence chromoatograms of mtDNA 1555 and 15910. Arrows indicate the location of the base changes. B: 15910 site is located in the D-stem

of tRNA™ . Arrow indicates m.15910C>T.

E3 2H5ESEAPm.I555A>GAL S FIm.15910C>T4L 55 89N F g

E R Fm.15910C>THL mEtRNA™ — R PRI B

Fig.3 Partial sequence chromatograms of the fragments carrying the m.1555A>G or m.15910C>T mutation from affected

individuals and controls from the family and the location of the m.15910C>T mutation in the mitochondrial tRNA™
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32 WZDSSHRARILRIIKDNAL 554

Table 2 mtDNA variants in one Han Chinese subject (WZD85) with hearing loss

S fir2t T B8 iy (%) R B
Gene Position Replacement Conservation (%) Previously reported
D-loop 73 Ato G Y
152 TtoC Y
249 del A Y
263 Ato G Y
310 Tto CTC Y
16 220 AtoC Y
16 298 TtoC Y
16 362 TtoC Y
16 519 TtoC Y
12S rRNA 750 AtoG 100 Y
1438 Ato G 100 Y
1555 AtoG 88 Y
16S rRNA 2392 TtoC 35 N
2706 Ato G 88 Y
NDI 3434 Ato G (Thr to Cys) 71 Y
3535 TtoC 100 N
3970 CtoT 100 Y
ND2 4769 Ato G 35 Y
4802 TtoC 94 N
NC3 5585 GtoA Y
col 5913 G to A (Asp to Asn) Y
5978 Ato G 100 Y
6392 TtoC 100 Y
7028 CtoT 100 Y
NC7 8271-8 279 9 bp del Y
ATP6 8 860 Ato G (Thr to Ala) 82 Y
co3 9947 GtoA 100 N
ND3 10310 GtoA 88 Y
10 320 G to A (Val to Ile) 24 Y
ND4 11 065 Ato G 100 Y
11719 GtoA 94 Y
ND5 13 044 CtoT 100 N
13928 G to C (Ser to Thr) 12 Y
CytB 14 766 C to T (Thr to Ile) 41 Y
15326 Ato G (Thr to Ala) 59 Y
tRNA™ 15910 CtoT 94 N

a: Z P EIERR BrRNAsHAZ T BR K R M 60 8 17/, 23l At e e . R AR et R BN KB e R RS
W MR T R R L SRR R BT BN RIS TR AR R, SR b
2 http//www.mitomap.org Ffllhttp://www.genpat.uu.se/mtDB/. NDI: £ ANADH it Z BV FE 1 56 [K]; NC3: noncoding position 3; COI: £k
RLARANNE 2R AL BREBE LI K] CyeB: ZORIARANIE 2 bIE R o N: A8 57 0 STk s Y: AR S DA SRR I .
a: conservation of amino acid for polypeptides or of nucleo tide for rRNAs in 17 primary species including Cebus albifion, Colobus guereza,
Gorilla gorilla, Homo sapiens, Hylobates lar, Lemur catta, Macaca mulatta, Macaca sylvanus, Nycticebus coucang, Pan paniscus, Pan
troglodytes, Papio hamadryas, Pongo pygmaeus, Pongo pygmaeus abelii, Tarsius bancanus, Trachypithecus obscurus, Chlorocebus sabaeus.
b: see from http//www.mitomap.org and http://www.genpat.uu.se/mtDB/. ND/: mitochondrially encoded NADH dehydrogenase 1; NC3:

noncoding position 3; COI: mitochondrially encoded cytochrome ¢ oxidase 1; CyzB: mitochondrially encoded cytochrome b. N: the variation

hasn't been reported; Y: the variation has been reported.
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Mitochondrion membrane potential
(relative level of FL590/FL529)

Control A1555G A1555G+C15910T
140 ° 1 0 17 1
P=0.0245 P=0.006 3
1204
T L
1001
80
60
404
20
3§ 8 T 9 = Qg @ q
< < < g & B e B B
) o ) 7o) [Ye) Ye)
g 8 B8 g8 8 B8
N N N N N N
. -

A FIC- 15 el 3 AL AN HEALRE S HEA T Y )5, B FBD-Aceuri-CoTt sCANMIA /M BT BRI AE H A7, Ex/Em=490/590 nmFEx/Em=490/529 nm
[ 75 e 5t BE EE(FL590/FL529) R /s R AN FE AR AW mK -0 RAZ AL %6 B AL A FL590/FL529AH X L 28 S Bt 1 15 i L B AH T 7K~ o Sz it o7 o 57
3~59%, ¥ Llmean+S.D. KR .

The mitochondrial membrane potential (4¥'m) in mutant and control cell lines were analyzed by BD-Accuri-C6 flow cytometer using a fluorescence
probe JC-1 assay. The ratio of fluorescence intensities Ex/Em=490/590 nm and Ex/Em=490/529 nm (FL590/FL529) were recorded to delineate the
A¥m level of each sample. Relative ratio of JC-1 fluorescence intensities at Ex/Em=490/529 nm and Ex/Em=490/590 nm. Each point represents the
mean=S.D. of 3-5 independent experiments.

El4 ZeriikRREE Ko

Fig.4 Mitochondrial membrane potential analysis
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El5 LRRIEINGES & FEENE

Fig.5 Enzymatic activities of respiratory chain complexes
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Fig.6 Relative levels of ROS production
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