R2E KBROMET

#E 18 mtDNA Ot

BRI BT 2 —HOREBOHFT mDNA ZiH 9 2882, £t mtDNA fitHif DNA
Extractor WB Kit (FIEAE2ET 3, HA), & & F4inrs DNA fijHH/8 DNA Extractor WB
Kit (AEHERTSE, HA) o 2Bty y P 20wk, 7L, $ROERDIFTE A
EOBEITEWTIE, #BAO2IMmT DNA HiH A DNA Extractor WB Kit 2 fvw-T, Mg
DOHEMIERD S + — %A DNA (ntDNA + % DNA) %L 7=,

ZADF—% ) DNANHOEFEEZ, ROEHTH D,

9, WIRETY Y I ofiilad S HEHIEEID KL 2%, ¥ o8 SIEEEER & %
BEE XU R I Z2BET 2, 22~2EF M) 7 ABREZRNT2 Lok, &>
N7BEBXVEESEZTHEMRBIZLEE, AV 7ol 7la— L TDNA 2HBEIE,
BT 5L W) bDTH 3B,

i 2 & & DNA i HUI AT O FNE T - 7=,

1) 411 0.5 ml (2Na-EDTA HiBEHIEM) % 1.5 mlBO+4 7 n@ LB A3,

2) BMBHEE 05 mINAT, Foa—72HMEL WL T, BERES,

3) ACIBWT 10,000 GT20 RHED L, BuLy PR LA VWE S o B

2L,

4) BREE I mimz, <A 20Fo—73F 3 — 0 CHNRT 5,

5) 4°CIzE\>T 10,000 GT 20 PREERL L, EiEzk.,

6) MW E 1 minA, e 7 0Fa—73 53— THERT3,

7) 4CizE T 10,000 GT 20 PRBEGL 727, EE2K<,

8) MESBIISIE 200 w1 &5 v 2 fEREsE 10 w1 2 M2 CTRAT A,

9) 37°CT 1 NIRRT 3. Q&R 2~3EIRSIRYIBES,)

10) a2{br PV LBEEE 300 w 1MATRET 2,

11) 4V 7aer7ia—)%E 0.5 mlMAT, HeHRO DNAPFLIZRITL 5%

TRET %,
12) HHRIZ BT 10,000 GC 10 SRR L L 728, L2 9-o b, ARZEKO
Rl i@ AL LT, BEBTE IMEE2IEIIR,

13) i (A) 2 1 ml A TRAET 2, MERERED S RPN BB RIRET 5,

14) |EICBWT 10,000 GT5aFELL 2%, LiEzkl,

15) E (B) & 1 mIMATEA TS, HEISREr o /BN 2 BERHIEAT S,

16) FIRIZ BT 10,000 G T 5 MR L L8, kiExkl,

17) DNA ¥ER2 IR { IRz 2,
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1. 0.5 ml of whole blood, prepared with EDTA-Na2 as anti-coagulant, is dispensed into
a 1.5 ml microcentrifugi tube with screwed cap and then placed standing on ice.

2. After adding 0.5 ml of Lysis Solution and capping the tube, invert the tube several
times to genth mix the solution.

3. After a brief centrifugation (10,000 x g, 20 seconds at 4 °C), carefully remove the
supernatant, keeping the dark red precipitate intact.

4. Add 1 ml of Lysis Solution to the tube and set the capped tube on a microfuge tube
mixer for 30 seconds at a moderate speed,

5. Remove the supernatant from the tube after a brief centritugation of the mixture at
10,000 x g for 20 seconds at 4 °C.

6. Repeat operation4 -5,

7. Suspend the resultant pellet in 200 pl of Enzyme Reaction Sofution. Add 10 pl of
Protease Solution to the suspension and mix gently by inversion.

8. Incubated at 37 °C for 1 hour. (During the incubation, mix the solution several times
by inversion.)

9. After the 1 hour-incubation, add 0.3 ml of Nal Solution to the mixture and mix well
by inversion,

10. Add 0.5 ml of isopropyl alcohol to the mixture and mix well until DNA, a whitish
materisl, appears.

11. After centrifugation at 10,000 x g for 10 minutes at room temperature, gently
removed the resultant supernatant, Put the tube upside down to remove the
solution remaining on the surface of the tube,

12. Rinse the pellet in the tube by adding 1 ml of Washing Solution (A) to the tube
followed by centrifugation {10,000 x g, 5 minutes). Mix thoroughly so that the pellet
is removed from the tube wall.

13. Repeat the same operation described above using Washing Solution (B) instead of
Washing Solution (A).

14.The resutant pellet is vacuum-dried for about 3 minutes, (Drying should be made
within 3 minutes because DNA completely dried may by hard to be dissolved).

Fig. 2-1 DNA Extraction Procedure from Whole Blood.
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281 PCR (polymerase chain reaction) %

t O mtDNA 21} 2 common deletion DZEAZEE (ntDNAYY) 2T 2720,
20 ng ® F—% )V DNA (% DNA + mtDNA) %, /7% (Ikebe, et al., 1990: Yen, et
al., 1991; Hayashi, et al,, 1994) :FAEOHET, 0.6 uMOTS5 L v—tw bk 0.25
2=y FOEXTaq RV X 7 —¥(EWEE, BA) 2847 10 u 1 0¥aioroP C R (DNA
A RSN ) B AV TRIEL %,

PCR 1%, DNAR Y AS—YRIE2MEL 72 DNA OREE T, 3BEOBETL %
DiR$Z Lick->TiTbis (Fig. 2-2), 9, $58 L %% DNA 26842 g L <ML,
1 &$Hiz 3%, iz, WIEL 72 WEESM 0 DNA oM HENR 2BEOA Y % 7
VAF K774 2— 2 KIERICAFICMAARETRE2T T2 L, 754 2—»DNA
DM L 2HREEHR TS (F=—V ), 2LT, ZORET, DNASREY
DTFAXLRIVALF3VVBEDNARY AS—ERERIR2 YL, BUAT—¥iT
74— 5 DNASEARLTW L, Bk L d LhEkic k> T DNA #4% B3
WIZHNE 3 2 2 AT TE, BALHO DNADT2H/3 I LaTE 5,

mm‘;:‘-‘-},
B L — ‘\anaij‘q‘ T

wy,.?? HHRA N A oDNA

Fig. 2-2 The principle of polymerase chain reaction (PCR)
procedure.
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T4 =it oWTHBRICRRZ L, AP CR2HOAVIZIVEFF T I A
2—0ky MBS IZAV R (Fig. 2-3), B#HO Pl (74 F PRI =
v 17,901-7,920) L & §8 @ P4 (14,220-14,201), ¥ & U P2 (8,282-8,305) & P3
(13,650-13,631) Dty FTH3, PCROBFDZT Y v FRANO T4 v—y b TH
3Pl & P4%{finot, ZLT, DNAY—=AI—4 w4 (TRS-300; BWA 7 A, HA)
ZRAWT, 55201 DNAZ BT 5791 94°Cle BT 5 aBIoEERO®BIZ, 94°CIcBwnw
T30% (BlE), 54°CT30FH (Fo—VvY), BLUT72°CT4 P (k) O#HfEZE 30
YA TNATo T, E612, 2RO PCR T, WO 7 I 4 v —ty P THBP2 L P3 &
Yoo LT, 94°CT 25 [, 67°CT 25 B/, B LU 72°CT 26 PEOE\MAZ 26 ¥4 7
VDR L Tz,

IDXH I LTS PCREME, TE- Ny 7 7 —IKHBMRI ¥z,

Deleted fragment (4977-bp)

8470 13446

acelcccticaccajag---------- tcactica

T~

tgaac----- aaage actaccacct O o 1411 S actag----
7901 8305 8460 8469 13447 13460 13631 14220
P1 P2 P3 P4
Primers Sequences' —» 3' Complementary site
1 TGAACCTACGAGTACACCGA 791 to 7,920
2 CCCCTCTAGAGCCCACTGTAAAGC 8,282 to 8,305
3 GGOGAAGCGAGGTTGACCTG 13,650 to 13,631
4 TTAGTAGTAGTTACTGGTTG 14,220 to 14,201

Fig. 2-3 Positions and oligonucleotide sequences of the primers used
in PCR amplification, Primers 1 and 2 were used to amplify light strand mtDNA, and

primers 3 and 4 were used to amplify heavy strand mtDNA,
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w3 BRIKE

PCRIEIC & 2 mtDNA DIEEOH Ic BB 21TV, KEER (common deletion) @
HieEHEL 72,

BRUKEI DA, MRSz PCREYZA, 0.1 ug/mlodFdyssael P
G 25% 7 HU—AFALET, 100V, |BEOBKKIEF-7% (Fig. 2-4),

ZFLTC, PIvAANIR—%— (UVP) LUV 2K L TDNA S F2HHELL,
Koo FhHXICHRELE,

Fig. 2-4 Electrophoresis procedure.
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848 common deletion O¥IE

FUEER O mtDNA i common deletion & FEIEIL2 REZSEMBE L =h L I hOYER,
By VIV EARCERKIIL A X - — D, BXURYF4 Tavie—i
(PC) Lolkigic k> TiT-7% (Fig. 2-5),

BB, —EOWECE LT, RPF 1 7aviu—nk LT, @UEETEMRFEE
(CPEQ) [RE D% S REE 17z X% mtDNA 4 > L% Fvwiz,

%%, common deletion i% 4,977 bp DRI DRETH B Z LBHMSh TV 53, SEA
W7 e—ic k), —EOEERITE TS common deletion D23 Fix 392 bp TR
% (Fig. 2-6),

deleted (4977-bp)

Primer 13-bp 13-bp Primer

_.-— a
-‘__
(24-bp) (164-bp} {(171-bp) (20-bp)

common deletion
24+164+13+171420=392 (bp)

Fig. 2-6 Common deletion length.
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RO MEZERRICLDEAR

RIFDO—BEOREREE LB & CICEEZ, RBRIERREOMBEESC XD, MM
EEHEL 7HE 1 HEF BT s BEHIESwWTBEI R, TNFNERL2RIT (R&
##E : No. 35, No. 55, No. 64, No. 72),

%8, RMFROPFRIME Iz, GRSy, BEaNE, BIUREEEECLD, 34
AR Te b7 o BEFRTHIEICE T 2 REREE lEI Nk (PR 1343 H 29
FfileE, PR 134E4 A 1 HfifT) ., LiadioT, A%, ZOMEREoRARWNEZ Bz
BFTBILEMBROGND LI HTED, Z2OHA VP74 Vo THERTTH
77e

7z, AMROEMIzHH, AROEREZRAEMRICET IV FEEDONA
Fo4viciboTiThbii, BRI AkE LT, AROERKICHEY, HRE~OH
IO ARFHEZOEHBERICL 2R (72 —AF -avevt) i, R
ELRDSMAERICBE% Lk, £, B X 2EEEH TR FiiofEF =y 7ick
b, BEA B A AT % A S RHRORMI KO LW L 2R L R, KB
Bz,
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BOHE FHEEER (Va*rJicdkd miDNA DER)

(1) BW

REEZRAZNRE LTCRALDOER (PaX v ) 2fF-784, EiEko mtDNA iz
RIZER (common deletion) BHETERE I 2B TIIL2HNE L, 3502,
% ORfRERIE W THBHT 2 LItk D, mIDNA DREOENELZEEL 72,

(2) A&

1) #BREELVA Y I74—ARIVEY R

2ADRBRELR T VT 4 PUHEBEE LTSMLE, T A4 BOBEE (DUTHEREA)
T, 9 1 AR2I oM (UMTHEBEB) Thot, MEBREEI I aL—yarves
UEROBMIAZRZIIE, A v71s—sFavev 251 -8MAESEBH L, 35
i, BRI & 2 HAIOMBEE T = v 212 X o TRAMER O S TR 2 L 2R L 7,
2) EEERm

7 anid, Fig 2-71I2RLTw 3,
MERE I, X35 HEER 2L, EBRORAEEE2To% (VA MM, 2L

I':Iloc:dIi Blood Blood Blood
sampling sampling sampling samplin
Subject-A ping ping

Rest Exerclse

. - Rest '

I 1 O | 1
Subject-B

Rest Exerclse Rest
} jloooooojoll I
| L | | | 1 | I | | | l | L | | 1 |
T T T 1T =171t 17T T
¢ 1 2 3 4|56 7 8 9 10 11 |12[|13 14| 15|16 (17 (days}

O : Exercise
(] : Blood sampling

Fig. 2-7 Experimental design. Subject-A performed exercise on one day. Subject-B

performed exercise for seven days. Four bloed samples were withdrawn from each subject, one
before exercise and three times thereafter.
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T, 5 HEWEBRTOMEY > 7 28R 7,

Z DR, WHEREIOEBRBE L 7, ERLEERMTOEY th 3,

BE AV, BHINED T SIC4HBMARL, 5HEIR ML FIA%2MAV, 10 km/h O
BEICEBWT0THOY a X v V2 iTotk, BBREANS a X v VBB % TFoDik 20
1 HZEWTH o7, —7, HlE BIRMTb A HORBAD S, 8 km/h O:EHEICE
W, 46 DY a X o FRER 7 AMEE L 7=, Mg b, Eiigizenll FoE
Bha P ZEE QAR R -7 (VA8 —HI),

Rz, EHBROEBIRIZ R 5 20lz, MY 7hid, S A TIDEBRT» o 2
HiR, 5 H#&, 8L U7 HBICH 3EMME Nle, ¥, $VBE B TIHERKR THER, 3HE,
BLU5 HERICE3EHRIRE 117,

3) REERSDERE

CORBRFIE I, RMBIERREZOMAZELSIC L > TREINE (RIABE . No.
3b6), (7, BWMAOEMEIHLZD, ABOBREZRACHETIRZBET ALYV FESD
HARIA4 o> Tibi,

4) mtDNA Dt

DNA Extractor WB Kit (flI)6MiSE T2, HA) 2HvT, M oMM a6 » —
2 0V DNA (1% DNA + mtDNA) ZHiH U 7=,

8) PCRADIHDTZAI—1v ~

ZOPETibIE 75 4 v —i%, Holt & (1988) % Shoffner & (1989) Iz J b
ENTVBHDLEARTH B, FAVETS 4 v—OMEERFIZ, MIDNA FofEr & &
iz Fig. 2-8 iz L2,

6} PCR 9

BRI, HTORBEOER mtDNA (mtDNA4T?) 2+ 2749, 20ng D b —
SVDNA%Z, 06 uMD7TI42—kv P 02622y FOEX-Taqgh VA5 —¥ (%
B, HE) 2&AK 10 o | OBEBOPRT, &T0% (Ikebe, et al., 1990: Yen, et al.,
1991; Hayashi, et al.,, 1994) & DAL THIEL 72, RO DIz 2oty T2 7 1L
AFFPT342—y b (BHEHO Pl (Z7vAFFRY a0 7,901-7,920) LEHEO
P4 (14,220-14,201), ¥ L ¥ P2 (8,282-8,305) & P3 (13,650-13,631)) #3F 25417 (Fig.
2-8), BEIDPCROI v v RO 754 2 —2 v +CH 5Pl & P4 %{f- 7, DNAH—
e A 75— (TRS-300 ; BHWA 7 A, HA) #Av, DNA D5LLEMHO LB 94°C
KEWT L SRR L 28, 94°CT30# (Bi), 54°CT30H (P=—0 V), BV
72°CT 45 (fhE) DEREZ 30 %4 2 UETL iz, RIZ, 2B PCR 37 v FTI3,
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Deleted fragment {4977bp)

8470 13448

acctecetcaccalagn---rm-—- tcacttca

T~

tgaac +-888gC--------- actaccacet | accteecteacca |ttems----caggten------------ actaa----
7901 8305 8460 8469 13447 13460 13631 14220
= I B3 B
Primers Sequence§' =+ 3' Complementary site
1 TGAACCTACGAGTACACCGA 7,901 to 7920
2 CCCCTCTAGAGCCCACTGTAAAGC 8282 1o 8,305
3 GGGGAAGCGAGGTTGACCTG 13,650 10 13,631
4 TTAGTAGTAGTTACTGGT TG 14,220 to 14,201

Fig. 2-8 Positions and oligonucleotide sequences of the primers used in PCR
amplification. Primers 1 and 2 were used to amplify light strand mtDNA, and primers 3 and
4 were used to amplify heavy strand mtDNA.

WAlD 7S 42—ty b THB P2 EPI 2T, Z2LC, Akz, 04°CT258, 67°C
T26F, BXUT72°CT 28 HOMWESE 26 ¥4 7 VBT 72,

7) BRIKE & REDHE

WIBX 7 PCREYMZ A, 01l pg/mlORLLF YL EET 2% TR —RY
NV ETERKEETo%, #FLT, FPIVRAANEER—-F— (UVP) LUV RZENLT
DNAANY F2EHILL, RA7ud FHXAITREL 7,

BE, TSRS (CPEO) OBEOHAD & BN iz K& mtDNA %2, R 7 4
Taviru—n& L THWE,

(3) 1 X

FA b PCR QR AWT, FHALOS =y JEBHi#EIC BT, mtDNAYT7 REZ
ROHAOEFEEZTAT, ZOMRIE, Fig. 2-9IRLTw 3,

Wi EE & b, EBRTOMEY » 70 61k, HInERk® miDNA I common deletion
REHEIN Do, 2128, BBEFEAOMKEY Y o, EEETH»0 2 HEIKR
mtDNA iz common deletion 28§ IR L, BMEHT 26 6 HBEOIRY v 7V Tl
o h LHBLTwE, 2L, HEKT207 BBOY VA6 &ER L, #EE
B g4, 7 HEOEBEEICHERI RS v 7 vh 6 i, common deletion 2
ENhlhot, 208, EHHEOKRTHS 3 HEOY 7 iZid common deletion 23
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Lane
1 2 3 4 5 6 7 8

immedi-

tel
ate, 3rd St

md sth 7th M

PC

<— 392-bp
{common deletion)

Subject-A Subject-B

Fig. 2-8 Detection of mtDNA deletion by PCR amplification. TFragments of
miDNA were Isolated on 2.5% agarose gels and strained with ethidium bromide., Size marker
(M) is shown center. Positive control (PC) is from muscle of a patient with progressive external
ophthalmoplegia. Lane 1-4, Subjecl-A. Lane 1, before exercise; Lane 2, two days after exerclse;
Lane 3, five days later; Lane 4, seven days later. Lanes 5-8, Subjecl-B, Lane 5, before exercise;

Lane 6, day of exercise; Lane 7, three days after exercise; Lane 8, five days after exercise.

WLTED, 2L CEBKRT»S 5 ABOY v 7L b common déletion R4 /3v Fad
o Twiz, L& L, common deletion @ 3y FIZIEEICHI( o TB Y, BEERCL-
TLEWIZHEERT ZHM S PR,

INGDORRLE, 2 NOBBECRHALED T v OB ESE (2~ 3 F5) i Eimk
? mtDNA I common deletion 2SR L, BT D5 7 HEORIRHE A D mtDNA 25
BSERITHER L, B B TOREMHERT2HANE SN TE Y, HEBBOREDLE
EMRIZMYERE B L URERKO Y — ol o b L ah i,

(4) # %

ANRORBRICE N ETHEIN TR WA DD L WHRERH -,

ADFER L LTI, mIDNA O REER (common deletion) (7= & 2 tELRRATH-
Th, HAWER (PaXvd) 2392k THRT2Z LSk, L
b, HIRREVEMA O/ AMEEII T, REDHEMRED ok, ZhFE T, R,
ReiE ORBEEDOPIE 2 F o TV 2 BHEPEMGE ORI mtDNA OREEEBFERAINTE
D, TNoDHRPEMIIREMIDNA PWERT 2 2 LIt Ko TH Fig Ih s WD
BLEZLNTWS, HEZLE, PAINA—HRA—F VY VO L S it OEEEE
#TlE mtDNA iZ common deletion 23R L TVv5 2 & MREGE E T % (Hutchin, et
al,, 1995),

Ele, REEFEST mDNAOEBEHIZL > TP SE o N 2N F—REENELZHE
BTahb LhhweodigEsndb s (Wel, et al,, 1996), 7=& 21E, BfbicflEoT, 4,977
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bp DREH L + DOEPMROEMKDO mDNA BRbnz, ML <, Kearns-Sayre fE{REE

L BMESTESHRAIRE (CPEO) 2o T2 8ED 30 ~50%Ic 2D 4,977 bp DRk
BR6H2 (Holt, et al,, 1988), & 51z, Shoftner 5 (1989) 1, ZOREMAY v 7
BAEBOETEREITEVWILZFRRE LE, Tk, TORERIaVFIPY A
DIZbpDFAVLZ PV E— b Io>TRIINADOLEEZ NS (Holt, et al., 1988;
Schon, et al., 1989),

EHBOBE L Tz, AMLANERIC k> T BRI CE - S a itz b LA
DWEBT 5N T WD (Gee, et al., 1981; Alessio, 1988), L& LaEHS, Zhs o
EAEBEN M RE SN TV, X512, Sakai & (1999) i, AMGEEARICLH 5 v
FDOEF RGO MDNA TRESHEL 722 E2E L, 2 LCAMREBIC L > THBRX
NIBEA P LA MDNA 2B I8 2 L 3T 72, ARZeof 2 3 /A o3 % 58
LTk FizBVTH EIMLERD mtDNA THA L7 common deletion 2L, L Zh
EEIEE TR 2 ADEUELEFEETCRWAE L, ZORE T, MRS OEE L
FNEEM B o221 b E S T, mDNA O REERME b, MRS O EIHEE,
WEREB 7 HH, #BE A TEHL TR IAFTITH->T. ZD X I, mDNA DRLEEE
BULLORIVIR B DR A OB L o THRbN A L WA B, 9, KL mtDNA oM
DIeHOBHEZRET 27012, 4 DY A4 7OREMEINIC L > TEBEHEI R ET
HBEWAL B,

FFED 2OEOHF LWLIHRLE, ZheDREERMNEMBRO mtDNA »o6F R I i 2
ETHB, CTNETORETIE, RERIZTTNLI b oar P PRHROBEDERE DM,
HHRAINTVS, HILIRO MDNA D SFERINA L TIHER, AMEBDHTTH 2,

BFED I DEHOHLWHRE, TORKPEBER-HET 30T RL, EIKT
POFHABRICHEIL-Z L tH 5, AIMERO mDNA @ common deletion iF, A
HERT26 2HEH 2V 3 HBONES v 726 FRE N, Lalikns, b
E# 0 EMERD mtDNA %25 (2 common deletion 2 CE Lo, LihioT, Rk
MtDNA 3 Fl b s -0k, EHERIZ—EOWEIREE sl EBHLDI -
T7o

oI, 42HDOHLWRRAR, TOREERVBHEALLE BHOoKRREHHETEZ &
WkoT, RERERBIERT B L —EWMBICHEILEZETHE, B4z, 1AD
W OB & 5 AR OAINBRO mtDNA ¢REMHEETZHAERVEL, Z2LThH
5 1 ADOHBRECIR 7 BBICBWTIHEELEZI L2HESHIC L, LEN-T, common
deletion 28§k 2 = iz i3 b7z D B L REBHISSETH 2 L#EZ 613,

RIEEBOEEOBFICELTYH, 2B S BHHLTIRICL > TZ2DAA X L%
M TBRETHL, 2B, EIBEOEE D OEML 2L TREAFE IR Ik r o
2o

ZOWFET, mDNAREBRERDHE L HROTBIZY AL F v 7/ THE I Edtbdhot,
common deletion FAEHAMOBICEZ2ZHE L7z, 2O mtDNA ORIDOHBEEHEIDOAAH
SRALRBAEEREETH B, L Liads, BLEEWE, 2 U CHERBEIHHED I
R4 mtDNA DBHE (HE) KEHL T aBREEIC b8 52 200 LHEL Tw3,
BE, TOWMRTIRBBRERMN2 AT TH o, KEANLRT BT hbhs 2
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o, 5T, TO2AOBERFIZ, ERLENLERL TR, 208D, ZTO
MEOHERZTCII—ET2 2 izcehvnhb Litky, Z0EIE, SEOTROME
T3 LZATHS,

(5) /I &

t +® mtDNA 6, 4,977 bp DRI 2{F-o A RERFEBEZI N7+, com-
mon deletion &M T3, T4k, RAEEIICL>TH BRI IN3 mIDNA DR
KOMBEHRORNE TR, 2H08HE QLEBE BLU21 BRak) »o, M
BhAl L [ElE L OOE@E 3 RIoE 4 BIEEY » 7V 288 L, BIERD & mtDNA 2HiHE L,
PCR % W TREER (common deletion) OFMEINL %2, HERT L, Wk
&b mtDNA {2 common deletion &t E o7, 1 LOBREF I B L-CE, HENK
The 2H#%E 5 HEIC common deletion 23 X 4728, SEE» & 7 B4 2,
b9 1 LOBEECIE, common deletion BB 3 BEICHEL, 5HEBIRLHTHI
BoTwlk, ZNSDOF—4i%, mtDNA @ common deletion 23 AMEOERRT 208 2
~JHBCHRETAZ 2R L TwE, 62, ZORERZ—EMHOKRESRIZNGST S 2
Ehb, iR PO mDNA DRRERIE YA F v 7B T 22 EBH Iz 7,
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