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N ER R (RNA" VR B R A B S5 18 2 0T

L 20T 29k SRk
(BT A ERESHENIE S5 T ENEHAE, L1 200433)

M A mtDNA Fb# DNA 5% 2| B E BRIl XLmMaT LU E /5 i DNA B ENFEIRER, 4
MEBERERERERGSENMIERRE. N IRESAR G S50 150N mDNA ZER RiE#Em, K
ISR LE LO, 4, XHRABAERE, EEMTERNERNERESGufa SR~ EH
FEA, RENE HHENMRE mDNA IR NRE 5R0E DNABEAIEI L2 T, BT E S IiEER
BEABIFTAR, K MTT HI07E SR I A Rl Y FOE e 40 TR ARG TS 77, IR 9 mmol/ L PUSUENE
BRI th R, SR IR S I RETEA SR 0, 2, 8 24 h A S A L. AR M
miDNA, F Endo TN H Fgp PR A VIR 2 AL S M B ik, AR5 FITIE T AR R FR K 0 B8 R/ AV ) miDNA,
H4T DNA BIESES, MmT A REBBRERREA, R SHRY mDNA 8, FF Poisson 23 (s =
-Py/P, Py ARBTREATRE, PAFFELEEEEN HEF— mDNA 5 FHTPERGEMAE, ERE
7%, 9 mmol/L PUSEMEREANERANNE [ b, B TIHMRIGMEH IR 0. 1L/ A FHINE 5. 60 A4 F, BT
mtDNA _FEEFERIALRD, BREAYES b BRESROTREE, ROMERE 040 0T, BREAY
F UL B ERNFARGREZSERICE REESMH T PCR (LM-PCR) failll MTTLL RSN 8B E R
W 5B E %, XM ETT LTI A4 mDNA b MTTLL B2 75 bp B3 P 80 A 4% 0 10 4 07 1) 04 A A0
. OGRER, AMITL EFFA 20 M EZENRONETRAS, E5HNREATEIRER 16 7R HR
AR, B RAARRUES, MEERErNSEra XS SRR 7, 8dENRFRIEFEEELRE

* 887 »

SBEUE mDNA SRR A KR R R R L
%%ﬁ ?ﬁ.#ﬁﬁﬁ DNA, tRNALeuEUUR),
FRoES Q522701

NEERE DNA (miDNA) 537350 S5 £ 5
AEIRA, U Leber MR EMMERE (LHOND,
QR AR UL (R LR AR P 3 T RUEE B AR SR Bk
(MELAS), [JLBF 2= M 50 0 70 A #4240 21 4 0
(MERRF), Leigh'S £5-&-E 13 & 8 3% M 40 99 5 4¢
(NARP) 252517 B mtDNA 324830 -4, 04
SKIE AR ME RS mDNA BT XD, 5#
DNA RRZ A E, A MR EREa2s8T
4 mtDNA, 5248 E miDNA 5874 B miDNA 7]
HHETRE—HEL, BI{E mDNA 582 E T E, (8
52 miDNA T (5 B3 ANE], B B e AR RINB A
ERRIER, XAFRTHRILEFFRESG 5 E
e B, A miDNA 52 PE A B R, TP
TRIRL, WERAERMMREAEER L

AFIZERE) miDNA 548, H =4 %] 3 A 48
A, ERIAN, miDNA §tRZAEERIETEHE
T2 T DNA BEBEaIER. AT mDNA LR
FRENESFY], ®£EHIIES, DNA RKEEE v
AEEMN—BFIRsIEn—RERSFH, FEHPNE

R, AEp{EmEBRNA &8, A3243G, AR, BRIFZ

FEVIEEEE. SR, 5 miDNA /S 5238 5 K 9 RF 57
AR —HNEL, BHEAKN, mDNA SR
AIEEA L FERMARES R, — RS AT A
FEERG, ATHRGEE, #REERiEsE
5 AR GEENRARS, FEBERMM
RGAGBEE. Fik, 5 mDNA #5588 8T
£, XS mDNA AEBNNHE BT EE
=98

HAIA N, Bl mDNA G HTZERFERSA A
HE, SRR RARa QAErA N EEZS Y, of
REWH, AN 059 BT AL R 7R PR IR 55 34T &,
TLBERE I = E ATP, RIMETRATEAAMF T, XA
BaBF S BBETAER 0, , H,0,, + OH %%
AEMES. R, SRR 5 L4 PR A

CExEARMFESTIMERE (E LW E 397301200,
= EHECR A
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HHE, #nZREOEARZLFEIOESE &
EROAT, SREfEREREEE10 7 mol/L,
Ik EHREN B AELAR mDNA B3R Z) IR
fHfER.

BTk, ALIGRAHUIEMERE Calloxan) AZbFE
BFREA L0, FFaE, AA A MG, £
FALIEIR B, AR B AES R Q5 A
FERNREREEU, XERERENRS
mtDNA, 7= 4 2 0 S 40 1 2 & B & A
mtDNA ' (RNA™ U™ I F (MTTLL) ST B2 5
B, JFHE 24 W AZRBRTRNEELRE &
5 miDNA - EAE 1) S 52 ARAT g1 5 75 AT X L
ST, TR BHBRERGEENEEENEIT
mtDNA 5527 f1E F.

1 AR A

1.1 #%

ANLO, EEM AR LEKEERPER
P, WEMIE, MTT (3-[4,5-dimethylthiazol -2-
y11-2,5- diphenyltetrazolium bromide > J& H Sigma 2
&), RPMI 1640 F5F7 i H Gibeo & 7], R
K8 Endoll #1 Fgp W H Trevigen A F), BamH [ HE
ENF, BEREBRTIY N FAM #ARICEZ T
BEIA L e TREREE R AR &

1.2 #E %

T HBSS i F T E M, EENE
WENEFE T HBSS + 1% M B il B Rk E A
1 mol/L BOIU4A PG RE & FI i, &8 MIT (3-[4,5-
dimethylthiazol ~ -2-yl 1-2, 5-
bromide} #F T HBSS HIf 0. 5 g/L MTT J% F#f.
1.3 HHpusEs:

R4 15% /N F I 75 59 RPMI 1640 35 37 L E
A LO, BT, 5% CO,, 37C &M TiEsHE, 549
S FKHSERIMELG, 0.25% MREABR
37CIHA 10 min, HREWITEARAFL 58, IS
HEEF AR
1.4 ARpE I E

ZRERBERSHATRE Lo, A, 23
JELLS x 10" /LM E 24 FLIFF P4, B9
48 h JSAHFNGRE, 3524 FL4 4 AL B, C. DA,
AT mol/L WEMERE 2 2RE S A 0, 3, 6,
9, 12, 15 mmol/L, 37 1 h, MEHFWHH
HBSS BFE40H0 3 ¥R, BN S8 sE 721 o A5 77
Oh: 2 h, 8 hel24 h, JIA 1 ml MTT ¥ F i,

diphenyltetrazolium

37CIEE 1 h, il 46 formazon & 48 B P2 4
BN, HIMTABIRE R, AR ER 2 K.

1.5 mtDNA FERG 5B EER S &

1.5.1 “EE&. A Lo, FTAM, (L8852
FENGEE, 9 mmol/L VY MENEE5F7 1 h, HBSS &
B3 R, AT IEFESAIEFOL 2h, 8h
BL24 h JEWGRAE . [FIB o3k = 22 T 8 v e b T

1.5.2 ZHBS DNA $2EL FEE/KEEE LR
3, NGRS (10 mmol/L Trs, 1 mmol/L
EDTA, 0.5% SDS, 0.3 /L EHEE K, pH 8.0
BEHS) 10 min, 37°CKA 6 h, I NaCl 223
B A1 mol/L, ERUERA) 10 min, IOAZERFHS M/
SEE (24:1) 84, 2 000 t/min F0 6 min, TR
B EBREER G/ A LERE, SO EEBA
71— eppendorf &, HIA 1710 {537 NH,Ac, 2 1R
THR 8, B F - 200 L F 30 min,
12 000 r/min &0 10 min. 70% Z.BE¥E DNA {1iE.
WET R ERHTK, O RNA B8 (G DNA B>
FEWEN 2.0 mg/L, 37CAKHBE 1 h, EHME
DNA FET K, AN R 260 nm 2 2.
1.5.3 DNA BEPIREM S EL10 g @FLE DNA,
BamH 1 B8], S5/ 5 NEF #42 B, Endo T 0
Fgp XEET] 30 min B ZMGHE, BUAHERE
Trevigene 2 & RAL R AL B4 RE, 80°C K
15 min B KE, A NaOH Z & WK T A
0.1 mol/L, 37°C4R4E7K % 15 min {F DNA ABM:. 7B
E & DNA FH T mtDNA 345 A58 0.

1.6 DNA E17ZFE W mtDNA 535775

1.6.1 mDNA Ff 5 EHRE 6% & B mDNA %7
S, BT L1 (np2973 ~ np2994), 57
TAG GGT TTA CGA CCT CGA TGT T 3', EH 54
H1 (np3566 ~ np3545), 5’ GIT CAT AGT AGA
AGA GCG ATG G 3'. LLEHFL S DNA AR #HAT
PCR, [EIY PCR F=4%,. H Roche 27 FIFAALT 445
LTI RE, 50 wl fRiC R B FRE PCR [
WCF=40 100 ng, FEALZTTEEFENLE]4 5 wl, DNA F%F
RIS wl. KB 10 min, IIEABEINAS wl
dNTP 13 pl Klenow E§, 37CAGE 6 h. #7id IR
KB A 10 min /5. S AIKB FHAET
-20%C.

1.6.2 DNA El7F: B 200 ng DNA BEPIFES:, $&
[ I O - - = e Ll s s
(100 mV/cm, 40 min). HIKGERE, FAETE
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BHEE DNA B E B EHRNERE L, B4
4 70 kPa, 30 min, FHLRE, =88, ¥
JEE T 0.5 mol/L Tris * HCl (pH 7.27+ 1 mol/L
NaCl i, FIREE 15 min, BUHFERT RS,
0.47] - n CFREEAE (254 nm) ERE
30 s. J%ﬂ;ﬁcﬁ ﬁaﬂlﬂ BN 10 ml FTAZRAZHE (5 x
Denhard’S . 6 x S8C, 0.5% SDS. S0% W it
FZ, 0.1% T AL 42CTHZ2 h, B
A miDNA FF R PEERE S pl A, 420 R
W o wBExxEt [12] FEEEATE A
1:10 000 Mo EFE AR SMHREEE. KiE GIS
VR TR 45 e T AP A T 5 200 A B 5 SR M R D 2
E{E, miDNA BEETE 3 (5D $ Poisson 253
HH (s= -nP/P, P, ARUTHEENTEME, P
BT #EG B FE SR
1.7 #3L45 PCR BN A0 R4
#3M5 PCR (IM-PCR) IR HEK A
REBRRMGSRNA RS, BEARERE, FIH
RRUEZBATIE Y RZREE, mEasTn,
SR JE M — B B R ] DS A7 2 DNA B, IE
=8P PCR 38 f5, Al F= 4 64 B m 2 10
iz TR, Rl = R B n] TR AH Y R R R
A, IM-PCR & W M7l B E Cap3230 ~
np3304) ZEEHRGHSELE 1.

L1
42
.—:ma:
3
e P

Gel electrophoresed

and scanned
Fig.1 Schematic procedure of ligation mediated PCR for
detecting mtDNA oxidative damage
I: mtDNA cleavage by Ende [l and Fgp: 2: First strand sysnthesis:
3: Ligation of linker; 4: PCR. L : Primer LI; —: Linker; : Linker

primer; ==: End-labeled primer.

1.7.1 BHEIEAR. DL B3k DNA EEETFE 5Ly AL A
. BEETI L1 BT, 20 Wl SER R IR R

B 1 pg DNA B 0.8 pmol/L 514 L1,

100 pmol/T. ANTP, TaqDNA F-EEE2.5 U, 1 x PCR
S, RN ITFE A 95T KB 3 min. 60°C K E
30 min.

1.7.2 EX# & oM AEZ T, Linkerl,
5" GCG GTIG ACT GGT ATC CAG TCG A 3':
Linker 2, 5’ TCG ACT GGA T 3'. £iB-k, P45t
FITE R AN R k. Bk RN, B
Linkerl (200 pmol/L> F Linker2 (200 pmol/L>
%10 ul ¥@5), 95°CKHE S min, 70C/KE 3 min J5
ZIBLHIZ 4.

1.7.3 BRiEE: WMEA RS s o RE
o1 pl, T4 TEEEF4 U, 10 x EBEMFE2 ul. 0
KZE20 pl, ZERLE. &R FAM 5256 (500 nm)
FRICHI BT 12 (a2 998 ~ ni3 019D, 57 TCA
GGA CAT CCC GAT GGT GCA G 37, 12 H L1 HIA
1514, MITERE 25 bp. LA L2 F Linkerl Y7 —3%}
S4mHAT PCR 7738, 50 pl RV R A EEELEE
FE 2wl Linkerl f1 %SGR 2 518 12 8
0.8 pmol/L, 200 pumol/L dNTP, TaqDNA I & K
2 U, 1 xPCR il PCR REZIIFEA: 95CKiE
3 min; 94C, 40 s, 55C, 30 s, 72C, 30 s, 16
IR, 729C, 1 min.

1.7.4 e HAE/ K05 E R PCR
PH, K EEILIE, 70% OBV ETE. WF
BRIk, 500 nm PEGEH.

2 & R

2.1 AHBERE e

hTHRAE A T B BEN mIDNA F85E
ZEH, FHAED AR BRIE &R T ER Y
TEEEME. MTT L R C A E T r
HEESG, BN N R R MG AU A B MTT,
FEAEER A formazon G5, B EWEHAA S EA
formazon MiAFE &, [WECHHBLIE 1, W] FEHr 25405t
HRAEIIRBEEMGES. 14887, F4
/NT 9 mmol MEMERE, TEFTRIMIET 24 h 9 CHLZY
JG0h, 2h, 8h, 24 h) RUWEIMBEFEANT
Fe, RI19 mmol M4 WERE N 40 ML VE A B0 B A5 1E1F
H, T 12 mmol 115 mmol HIZE, WIEHZE
24 W MBERHAENFAREEMTE #EIiL,
AR ExE T, WHEHUEMERE 9 mmol fEH
7 ST mtDNA 1745 89444,
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Table 1 MTT cell viability

%
¢ Calloxan) / Cmmol+ L71)
Treatment
0 3 6 9 12 15
A 100 100 93 a5 60 40
B 100 100 100 90 70 60
C 100 90 100 95 80 60
D 100 90 95 20 75 70

A: Cells exposed to alloxan for 1 h; B: Cells exposed 1o alloxan for I h
then allowed to repair for 2 h; C: Cells exposed to alloxan for 1 h then
allowed to repair for 8 h: D: Cells exposed to alloxan for 1 h then
allowed to repair for 24 h.

2.2 DNA Z¥255 W mtDNA 54515

N LO, Mz VI angne 4B, 40 H R ik
NEBEHEFFHE, EHEXNT mDNA, FH
DNA 3 &4 S4B, Endo A Fgp BN KB
M ETAR B P9 4 55 R B MR R i R Y UTBE, B
A2 MR AR, HREEETR, FE
HgEE O, HE O M mtDNA 28 BamH | B P50
NaOH B, 2774 KK/ h ) DNA F B, TIE
IR mDNA, £ PR IE S04 16 569 bp
f1f— B, i DNA BT B W 52 B 5
mtDNA #I8 . A7 mtDNA MG EE. 2 B
7 DNA HIESES 4R, SRFAHH (EEN
By Mtk 4 ~HZ%A (AL B, G D) W
mDNA HEHREZ, Hh A AZHEHNTE, R
5 mDNA (5 & miDNA & 1 94% , % Poisson 2 1\,

WE, FE1 9 FmDNAGS. 60/ 7 347 &
B, C, D 3 5 mDNA & 82 miDNA §] & 4+ 2 A
65% . 18% F 15% , “F¥EHF mDNA KRN S
$72.10, 0.40 F10.16 4, EEX ARG mDNA
f75 mtDNA £ 10% , B4 mtDNA K367 25T
A0 114 FRERW, BEAONAMERES.
mtDNA #_E A0 P= 4 KB RA A &4, [FRIX
LA iR SRR S BALRIETE B, WEE
SRTEFER, BN EREZT R, 2H
2524 h J5, mtDNA AR E EF.

Control I 2 3 4 5 6 7 &

— mtDNA
without breaks

mtDNA
with breaks

Fig. 2 Southern blot analysis of mtDNA oxidative damage

Control: Cell exposed to HB3S + 1% citrate buffer for T h; 1, 2: Cells

exposed to alloxan for T h; 3, 4: Cells exposed to alloxan for 1 h then

allowed 1o repair for 2 h; 5, 6: Cells exposed to alloxan for 1 h then

allowed to repair for 8 h; 7, &: Cells exposed to alloxan for 1 h then
allowed to repair for 24 h.

2.3 LM-PCR

LM-PCR ¥ %8 Endo I A Fep B8 B MTTL1 %
EH, P8R RER DNA R B, 200 F A ik
R 6 A P E S AR R RO AR 5 A B
EOAEWARHMSERNEZ, 422, IR

”, " ” e " e - i
o A o o e e ol e e ot et i T A M e R TR A R e e B e B St R e D

A R R e e R e R B A S S R R

GITAAGATGGCAGAGUCCGETAATCGCATAAAACTTAAAACTTTACAGTCAGAGGTTCAATTCCTCTTCTTAACA

3 240 3 260

Control

3 280 3 300

Fig.3 LM-PCR analysis of oxidative damage at nucleotide resolution in M7TTL1 gene
Control: Cell exposed to HBSS + 1% citrate buffer for I h: A: Cells exposed to alloxan for 1 h: B: Cells exposed to alloxan for 1 h then allowed to

repair for 2 h; C: Cells exposed to alloxan for 1 h then allowed to repair for 8 h; D: Cells exposed to alloxan for 1 h then allowed to repair for 24 h.

* : Hot spots of nucleotide mutation in MTTLL gene.
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MERE AR BEI R S C A4 D) B mDNAKE &, 53R
AR, MTTL BEE X B A R S R O IE .
HATEER) S AR A B SRR (T80, 4 Mi%
RS AR oy B ] 52 0 A 2 ) LA 43 B A
A: 36%, T: 31%., C: 21% . G: 12% ., %} EEAM
KRy B R AR (A 25, T: 21, C: 16,
G: 13), ZMETBRYHAENEEEDST>A>
C>G, EFEREEZNITAALE XERHEEBE
FAEFRE, HiZE2hW (BAHY 40% #HiEE.
M A, B, CZHHERREST, SRR &N 2%
HBOEEEETHEEN, BREEMZEERL

FHRMEHEE BE24hjE (DA FISTEA
N B, RIER PCR M= 20 MEX, 4
RAEER (ERER), WHEMAALRGIR
b MNARALERE, MITLI BERBAETEZE
RS A, BATLE S AE (np3256 7 S 4k
TEAZIE, BB HEE 0% AR X Y R AZ T
BENAAZEAHOAERGHAMMETR, B3/
HEEEEAH, 3235, 3243, 3 250 F 20 MY AALEY
BHBZHTE, EEHEXRGHAS, MEE
CRTLA) tRNAM ™ Soe R, T MRS ES
g (F2).

Table 2 Hot spots of nucleotide mutation or of nucleotide oxidative damage in MTTL1 gene

Nucleotide oxidative point Nucleotide oxidative point Nucleotide oxidative point
pogition damage mutation pogition damage mutation pogition damage mutation
3235 + - - 32607 + 3282 + - -
3243° + + 3 263 - - 3283 + - -
3240 - - + 32647 + 3288" + +
3250" + + 3 265 - - 3200 + - -
32517 + + 3 267 - - 3201° + +
3252 - - + 3271 + 3301 + - -
3254° + + 32737 + 3302* + +
3256" + + 3275 + 3303 - - +

+: Hot spot (positive) » — —: Hot spot (negative), = : Nucleotide position (ap) as hot spot of both peint mutation and oxidative damage.

3 % W

A mtDNA FI4REEF AR R AR A (RNA, 5
j‘:'JIJj’\j tRNALeu( UUR §F|:| tRNALeu( CUND , Izl—fﬂ_jf‘:l‘ {ENA iﬁ
AFEETFAR, £EAEYERAERP AR
BER HEP, HBE RNANEER (MTTLLD
4575 bp (np3 230 ~np3 304>, EFEEEFIR
AR BTERETF N UUA, UUG. 5 mtDNA HAhEEF
AL, MTTLL BEFE SRR R ER R B mtDNA 58 4F
BIRFIE: — 5T, MTTI HEE R EREMHEL,
MEE, #uk 2002 4, ORI MTTLL EE I
HazAEER 16 MMra, 21 WER (E4ao,
H A3243G =R E WNER; 7—F M, MITL
EE ST SHEME N &REE, W
A3243G, A3252G, T3271C S MELAS, C3303T,
A3260C TTSEER LIRS Fim, 2 MrTil
EEEAREFFRA E AEXN mDNA FIER=E
TEARFE L.

ZRSEIG R H U0 EMErE b B AR B, (R A SEE 5 5
EMABRAIEHETERAYNENE, nRAHE
fiE, NEDFE~L LD, SWZRAETED, A
FTEREEN,: Rz, AHELE, @ETI2E
KRS M el I RE2 4R, MELMRIE B E NS 89 1E 3t
17, R, SEMEOESFRERREAN A2
MEMZERA S, TER LB LM-PCR 1478
SR I S AT B A HE S BT I e
AL ERAMERARE ALERFEAH 9 mmol/L
MU MERE, 22 MTT 40 B i 7 SE 46 Uk 850 2R R 44 I
e EEM. DNA B Bor, ARG S
I EREL AL, H miDNA W RA S AT AT
5.60 /43, RIFE LM-PCR Fiaanil 4949 600 bp ¥0
EH, PEMSZEREE L LA

Endoll 5 Fgp ¥ 2 MR H 400 A 40 3 1
FIZBE A TIEE, X APEE n] iR A3 T0%] DNA 4+ F
FREF ALK TR, PSP AR B B
AU ™d, B & LM-PCR FFH, 7T LU E s
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Amino acid
acceptor stem

MELAS, DMFD
np 3 243
™,

Dihydrouridine | - . i
Laop ‘CC Gy -

_ce— 7] T-a

MM up 3250~ C i i/ N
A-T
A-T

J
Man3251fG“"/‘/G

MELAS np 3 252 7 v
MERRF/MELAS np 3 256 7
Adult MMC np 3 260

T

A
G

GT
/" ¥ [T

Anticodon

3'-0OH
- _-Pediatric MMC np3 303

C —MELAS np 3 271

AT—PEM np 3 271
A

Fig.4 Pathological mutations in tRNA™ "™
http: //www. mitomap. org/ MITOMAP/tRNAlen. pdf

MTTLL BEF KI5 oy 52 13 4% T WG A0 A7 R 5 32 fR AR,
5 EMPCR HiANFE, IM-PCR 2 1980 F= & 37 ]
—HMEM PCR HAR, RIELT, MFeE A mEZ
TGS DAL S 6 DNA 5, &l =470, DU
WEERA AR AR EAGE D, PR E AR AR R Gl O
FEMFEE. IM-PCR T EAFHEFE LM, BKiE
B, HHPCREH]R (B 2), HRUERm Rk
W, WAERE FAIRT.: o wirsIWEg=HEH
$5%, AT mDNA EHHERENERFF,
FFREERNSI LS A RENERRESY,
FHE O M A O ER. b EHTBRE
SLIFFERE mDNA FH] AN, 5 B R S5
EE MTTLL JFF| B A, XREEAEM PCR SEF
PAEESLFFIA5 M, kS| REE, FEe
SHAFFEEUETTWHTE ¢ BHEXRmEA
—OH ., DGR B&ER. A, WAkERHH
SHKEAR, BAXE—mwmA R, B—rmAE
MR, XAER] CRIUE A P R 5 2k R e
TR AR,

IM-PCR AP EFRKELEERAEN—A
FINSEZE R, XEZERERAMARMERS, A
ZAEFRALARL A TR, R EHEEE
By FEM B IL S W, S RaE PRI T R
. AXBEMBELR. AL E WAL
14, HELNWTCRIKFFRICERE, TARE
MEMLEERMNES .

KA e AT A LO, FF4THE 1 h. DNA EI
R EOR, miDNA 4 F LR ERHEHE,
HARZNE 0. 11 Y/ TFHEES 60 N aF,
ZE2 h, AAETREERERLD, P2 10
/5y, 8 h R — BRI A 0.40 /1, 24 b
i, EMETBREELAREZET KT, XN
0.16 /T, XFEY, ZRikH DNA B8 HLH
EEHEEH, 30, XMEEIHEES BT mDNA
A E RS N B T A

Vel 3 B MTTL1 % B K 450 4% 7 96 72 F 25 61 A1
H# R A B OERGE, NRGEESE. H
Hlha, SHUEBETBRWHEEE, H2EZ R
A, 24 W FEARKBEIEE, 5 mDNA BE{REH—
., BEHaii&A 4R, RZNB TR mER
AR, HZEERIEN A A, F1E20 MFHRMEE
B, R, AFER TR B BT AR
WARRE, BN, MTTLl EEREEFEESZAE
HERENRAEET®R (F2). MUEENER
MEREF, BREUFEEN. WEERFEHEAZ
. ZMFARLAEY ESEE A TR

F2FIRTRE T BRIV E W MTTL] &
EazEdr, SERERLIZTRASLE, &I
E16 MERPARTENASP, F12MREDE
Wl f#os, b @A R S |ANGHSE
Ww: SERENBEBRMEESELAGRRTE
MTTI1 B E Th % miDNA /552738 5 4 R A s 9
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TERAEL

3235, 3263 %8 AL B A KT
s, BE W MARETREZNFE. AR, E
AN IZAA s R, HRIXLeAr gk
VRN B B E P RIS R G HER

W, SRR A S HARAMRES, LA A
TR, FILAY SR SRR,

MEERER, 24 h EITEHEALAB TR
EAYER, B ENLGR B (R kA B
EREH, SRABENHRNRERDERBERES
FHZE» mDNA KR4, =P EASRE B,
FE3f R — BARSTAR, (RIS RN ARG EE

fﬁ’ﬁwaﬁﬁ%lﬁ BtEms, REETFERME
BEHE, RESRREE R AT RE.

B2, AEBBAFRHASTFEYEEA, 5K
MAarFACEIERH, S B AE MK & mDNA 1 & K E
iR 2 mDNA S EF=HNEERE. BARE
WHARAE TR E mtDNA SEFHNEER RN
MO ARSCRFERTRE P BN, BAR MTTLL 2
R (B mtDNA D T“EH?%EéA)E AR B
WAL, A MR — AR E e B E h—H
B A5 ? Fuéfﬁﬁ&ﬂw“ L%IT?%E%%EF’?E@M
il m%&%ﬁ%ﬂﬂéﬁ%é& A8 mtDNA 43 1, 48
PR A LG LURTE. 2R, MEER
mtDNA 553 %Eﬁ#iﬂ%%?ﬁﬁ?\ﬁ’b&@%ﬁn

Z %5 X W
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Oxidative Damage and The Repair Response Under Oxidative Stress
in MTTL1 Gene of Human Mitochondrial DNA *

WANG Zhen-Cheng, WANG Xue-Min ™

Abstract

» MIAQ Ming-Yong, JIAQ Bing-Hua
( Department of Basic Medicine, Department of Biochemistry and Molecular Biology,
Second Military Medical University, Shanghai 200433, China)

Mitochondrial DNA is more prone to suffering from extensive oxidative damage than nuclear DNA. Base-

excision repair which is well established in mitochondria may be involved in the prevention of nucleotides from

oxidative damage. It is necessary to consider which severe damage or inadequate repair mainly contributes to the

mutations in mtDNA. Human LO, liver cells were exposed to 9 mmol/L alloxan for 1 h and then incubated in fresh
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culture media for 0, 2, 8 and 24 h respectively. The frequencies of oxidative base damage in mtDNA were
measured by a quantitative Southern blot coupled with digestion by the enzymes endonuclease I and
formamidopyrimiding DNA glycosylase. Next. ligation-mediated PCR (LM-PCR) was performed to map damage to
specific nucleotides along a ~ 100 bp fragment including MTTL]1 gene. The addition of alloxan to cultured human
cells increased the rate of oxidative base damage and , by several fold, the lesion frequency in mtDNA. After
removal of this DNA damaging agent from culture, the lesion frequency decreased to levels slightly higher than
normal at 8h and returned to normal levels at 24 h. The result of LM-PCR showed 20 hot spots of MTTL] gene
where nucleotides were receiving a majority of damage. The pattern of oxidative damage is like that of point
mutation identified in this gene, suggesting the possibility that oxidative damage mainly contributes to the formation
of the point mutation in MTTLl gene.

Key words mitochondrial DNA, tRNA"""™, mutation, point mutant, human mitochondrial leucyl-tRNA

synthetase, A3243G, transcription in vitro» gene expression. purification, PCR
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