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IPIVFYTRHROL L OFEHITIE mtDNA I 2 — F &
NI HEEDOBIZT O BZRE R KB R R ZBRE RS A S
N, FEOEET mtDNA 2SHERIE, 7$—F Y Ve TV
INAT=IHE Vo RAEMERE, L CELEA2S D
BRENTWSE I LD S, mtDNA OFERERITENT 5 3
by N 7 IR RS E AL IR LR DR A > T 5
WHEEAETETWAY, T X ) RulEMEZMAE L, #:lZ
FRREFSREARAE 2 W] 3 5 7201213, Z R mtDNA #8 A L
IR R T TV ZADTHD D o & ARy kg &
5. LZAN, I bR THABEE ARSI SR
I PIVFYTIRMNY v 2RI, FRDBEH I T
% mtDNA IC A AW R BREREEATLILIZEHLDOT
WEETH D ehs, ZRIMmDNA 2&HF LZEFIV<Y
ADVERIEATRETH L EEZONTE .

ZD X RO TTHhRbRIE, < AR A
WA 22k R & o TH LTz kM mtDNA (Fig. 1A) %
IhIVRYTTETY ZAMPIRE AT S L) B )y
BB LT, REMmMDNA 2&AHTAHI I FY T7H
EFNITA (I b R) OEBICEII L7 (Fig. 1B)?.
ShYYRIE, BMOIMI YR TIRTASNS common
deletion ! ®» mtDNA & B L 72K &8 mtDNA (45 16.3
kb @9 % 4,696bp & KJ:) L AR mtDNA OW %265 %
ANTFOTFTRAI—TTATH A, KJ:H mtDNA 1&
mtDNAD' 2 — F 52 8AEMAKRL IO, IV, VOBEERY 72
=y b THD IBHEOBBEETO) DT OOMEEET
L, FNSORFTUCHE L 6 o (RNA MEIEF 2 KILTWw
% (Fig. 1A). Z®7z%, KIH mtDNA O E M I mtDNA
A= K35 13O EEETOMREFEM LI b
YR TIHEAREE LTRBEINEYY,

I P YRAEASIN TV B RER mtDNA (& B & AE

WCEoTT UV FACTFRICERENL 20, MELAEI M
7 ZEFTIREAR T L ISR LR mDNA O EFHEHNZ &
HoTna2™, 2%, I by AEFMICBWTIERER
mtDNA OEFLEPERE LS. LT, 72 21, K25k
B mtDNA OEHEORE I b= 7 AT 5 9 O IFEH
RENZIED, ZORBIZTNTHEA L 7A2KEM mtDNA
X533 bay ) 7IFBRASICRNDGD 2 LimT 52 &
HTED. FERELT, GHEEHNT0% LLTOI My AZIE
WHFEHREET 205, GHENT0% 225 LREOI T
IV R 7R L ABIEZ R L, 80% A AMHEAT
BEEWOIFRAEICL S I bay B 7HROERE 4L
T HEMMERBE (AR, £5%0 I ba v M) 7R
FERERY, WILERMUE, /i, EHEE, I FoF—, HEE
IMBEREE, RS, BEEHATEY) 2235277,

BUIR, Z8M mtDNA &S E Lz bary FY THROE
WL LTI, W RERORERE Y I VEORG R EDB
bR TWA. L2 L, 20X B TIRIRAR 2 EET
HBHERI mtDNA 2ILY Br< L iET& v, 22 THH
L72OH K3 2 AT EZTHE#ETH 5. mtDNA 137
WEET 5720, ERM mtDNA 24353 ary Ky 7
WO S O FHIFERM mtDNA 72 ¢4 I bav
KU TS 2R CTLE D JREEDE . L2 L, licsw
TERR mtDNA OEEE2 MO T LB TEE, THO3
by R T OFE & I E 723 T & SR B
5. I MY AZRINCER SNDKER mtDNA O#E &%
WFEE2HEELTUL, BBELAZIEFE R~ A9 (BAER
mtDNA OAEEET ) 123 by AZBINOKZ BT
LhHER & 5720, BBAMHOBIIIBEO DK IR mtDNA
EACUI AV FYTHREKBICHELATNLI LIRS
B, FOEEIZINERDI bV FYTOH 6% TH Y, FFIK
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Fig. 1 <% AXKZM mtDNA OBEFHE I <7 2D
(=2 5ES
A, <7 ARIH mtDNA DZEFERA.
mtDNA 1213 13 FE O EAE T (AR i3 % NDI,
ND2, ND3, ND4, ND4L, ND5, ND6; Bi&k I % HEpk
3% Cyth ; HAMKRIV Z#HK$ % COI, COI, COII ; #
G ARV &2 B K 3 % ATP6, ATPS), 2% 3 » rRNA
(12SrRNA, 16SrRNA) #1xT-, 22 fi¥HO tRNA #fs 128
HFELTWVWSD, I FPYTRICEASINTWY S RER
mtDNA &, tRNA-Lys #{z 7 (K) 205 ND5 #fxTI12%
HHMUDFRToR L 72 $HI5 D 4,696bp # /KEL T 5.
B, I M= 2AOMERIF
AR mtDNA A ZH D3I ha vy K 72T, K%k
BMELOI bary vy 72REaTRLE.

EHEORTZ20EBI T3V ETFHREINA E512,
JARNDOMEA DI Fa >y FYTIZEWICHE - lEE ) » i
L, WEWARZBRT L2 E (I b ay FY 7FRMEMER) 25T
BB 720%), HHERAINLH6% O bay FY 7IRERE
IhaYRYTEMEERL, EW2FREEZD 2SI M
VRV TICRLEEZOLND.

KT mtDNA % 35% BEEHT 2 I b7 A0 ZFEH
EEOFERAEIEDL L, KRIH mtDNA (ZHAEFREIZ 65%
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WZHML, 8 7 A#ICIZ80% R, I NIV FYTHER
JEL, JECLTLE 9. KRIEHE mtDNA IZHFEMOZNIZL
55X, TV A4 ZDNE WD BB OMENRND, 20720,
RER (B82E) & & IR mtDNA OEARITHIMLTL
FIDTHBHY. —J, KEH mtDNA % 35% BEEHT 5

IMTTADZHEINOREIEFE Y ZADZEINBMT S
&, RET mtDNA (AR 11% BEICE TR L, 20
%, LEZBZTH 20% BECL2EM L 2otz 2,
SO BIERTIEI Fay Y 7RISR 2 R R
Fo X BIEINT, LY A LAOEREH LTV
DFEY, BBAIC X o TZRHINCBI) % KER mtDNA % 3§
i, I ha v R TIROBEREEEHHTE S L
T &Y.

IHFIEO mtDNA I FRHEBIET 5720, fRicsENRS
mtDNA I FH—4 50 THHATH S 105 T3z % b
A ZERERMPE L TWD 2 EIEH 5). L L, BRkE
JRIZ X o THEA L 72K I TC O Z KG9 3k & B RS 0 2 s
PR D 2D mtDNA 5 THZSRELTCLESI 2 LiIch
5. 0L, FATHZRIZB W Thivb g, HFUEREA DM
TIZ mtDNA 5 T OMLZ BB 5 2 & 2 EBRMITRL
TW2Y0, Lz T, BBMIZHEEEZ B I ho721Xdb Vv, §
=#HO mtDNA 57 F7213 T% <, MBI X > THEUZH
T THEET AWM H 5. 2D L) % mtDNA 451
FEDORAEN X BIRBEEDORGEED S % DOK X L HIZERETH
5.
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Abstract
A model mouse for mitochondrial DNA-based diseases

Kazuto Nakada, Ph.D., Akitsugu Sato, Ph.D. and Jun-Ichi Hayashi, Ph.D.
Graduate School of Life and Environmental Sciences, University of Tsukuba

Patient studies suggested that accumulation of pathogenic mitochondrial (mt) DNAs having large-scale dele-
tion or point mutation and the resultant mitochondrial respiratory abnormalities are associated with a wide vari-
ety of disorders, such as mitochondrial diseases, neurodegenerative diseases, diabetes, and aging. Although the
pathogenicities of these mtDNA mutations were proved by co-transmission of the mutant mtDNAs and respira-
tion defects to human mtDNA-less cells, there is as yet no convincing reverse genetic evidence to explain whether
accumulation of these pathogenic mutant mtDNASs in tissues is responsible for the expressions of various clinical
phenotypes. In such situation, we have succeeded in generating mice with pathogenic deletion mutant mtDNA,
named “mito-mice”, by introduction of mitochondria with mtDNA which is deleted 4,696 bp (nt 7,759-12,454) includ-
ing 6 tRNA genes and 7 structural genes (del-mtDNA). In the mito-mice, del-mtDNA was transmitted maternally,
and its accumulation induced mitochondrial dysfunction in various tissues, resulting in mitochondrial disease phe-
notypes, such as low body weight, lactic acidosis, ischemia, myopathy, hart block, deafness, male infertility, and re-
nal failure. Thus, mito-mice are the first model animal for mtDNA-based diseases, and the mice should be valuable
for screening effective drugs and testing therapies.

(Clin Neurol, 48: 1013—1015, 2008)
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