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Mitochondrial DNA Deletion in the Cerebral Cortex, Hippocampus
and Cerebellum of the Aged Rats

XIANG Ping, GAO Guo-quan, ZHOU Li-hua, YAO Zhi-bin

(Brain Research Unit, Sun Yatsen University of Medical Sciencess Guangzhou, 510089, China)

Abstract.[ Objecive]l By measuring the ratio of mtDNA deletion of brain tissue, the relationship between mtDNA
deletion and brain aging would be found in order to explain the molecular mechanism of aging. [Method] The mtDNA of
the cerebral cortexs hippocampus and cerebellum of ten young (3 months) and seventeen aged (24 months ) SD rats were
isolated by alkaline extraction. The ratio of mtDNA deletion was measured by serial dilution PCR. [Result] The 4 834
bp deletion in mtDNA was found in the brain tissue of young and aged rats. The ratios of deleted mtDNA were similar in
the cerebral cortex, hippocampus, cerebellum of young rats (0. 000 156 %5, 0. 000 148 %5, 0. 000 152%). The ratios of
aced rats increased by 9, 10 and 6. 5-fold in the three brain regions over young rats. [Conclusions] mtDNA deletion also
accumulated in the aged rat brain. It suggests that the accumulation of deleted mtDNA may be one of important factors of
neunnal degeneration with aging.
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1.1
SD , 3 )10
, (24 17, ,
1.2 pNA -
) s, GTE
(500 mmol/L +10 mmol/ L, EDTA .25 mol/ L. Tris-
HCL, pH 8.0) , , 500 g X5 min,
, 800 g X 10 min, o NS
(0 2 nol/L NaOH . 1% SDS) , 3
mol/L , 1 000X g 20 min, .
- s RNase I (100
Pg/1) RNA, 150 mmol/ L. NaCl
mtDNA, ) TE (10
mmol/L Tris-HCI, pH 8 0, 1 mmol/ L EDTA)
1.3 PCR’
DNA a, ;
¢ D.
1
Table 1 The standard of primer
Prmer  Location Sequence(S —3) Products(bp)

Py 17687—7709  GCITTAGAGCGITAACCTTITAAG 5 430(nomal)

Py H13117—13099 AAGCCTGCTAGGATGCITC 596 (deleted)

Py 115758—15777 ACAGGCATCTGGTICTTACT 657 (nom deleted)

Py HI117—98 CATGTCTAATCTTACCTCCA

Pi. P, mtDNA )
5430 bp mtDNA 396 bp (
mtDNA ). P3.P4 ,
657 bp mtDNA . P1.P>,PCR 50

s . mDNA 100 ng 100

pmol, dNTPs 200 Hmol/ L, Mg2+ 1.8 mmol/ L, Tagq

2.5U( ), 10X buffer 5. 0 ML,
40 L. PCR 94 C 10 min,  Taq
94 C1min>% C1min>72 C5min, 30 ;
10 min
5,430 bp 596 bp

Tag 1
TCGA,
50 ML

(Pomega ) , Tag 1
mtDNA , Taq 1
:miDNA 1 Hg. Tag 1 3 U.Buffer 5.0
L. 65°C  4h,94 C  5min. PCR
596bp S0HL  Pi.Pa. Ps.P4+ PCR
:mtDNA 50 ng, 596 bp
. PCR (8.0 ML) EB 15
g/L ,
IBAS Rel 2.0
( OPTON )s
mtDNA miDNA
mtDNA PCR
mtDNA

P;. Py

mtDNA

, PP
596 bp
657 bp

PCR s
mtDNA s
mtDNA ;
mtDNA

Pi1.P2
P3Py

mtDNA
miDNA
(integrated optical density ) ,
miDNA

596 bp
657 bp

2 % X

2.1 mtDNA

mtDNA ’
4 834 bp(5 430—596=4 834), 1.
M: 3 2.3

4 5§ 6 7 8 9 M

5430bp

596 bp

1 P;. P, PCR
Fig. 1 The electrophoresis of the PCR products of
primer P; and P,

M;: DNA marker (1 543 9%, 695, 515, 377, 237 bp); M,:
ADNA/ Hind Il marker(23 130, 9 416, 6 557, 4 361, 2 322, 2 027, 564,
125 bp). 1: cerebral cortex; 2: hippocampus; 3 cerebellum of young rats.
4, 7; cerebral cortex of aged rats; 5 8: hippocampus of aged rats; 6 9; cere-
bellum of aged rats
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2.2 mtDNA PCR
50 ng mtDNA, PCR 596 bp ,
PCR ¢ 2
. miDNA
) mtDNA
, 3 .
2 mtDNA (4 834 bp)

Table 2 The integrated optical density of 4 834 bp
deletion of mtDNA products of young and aged rats

(OPTDD)

Young rais( n =100  Aged ras( n =17)
Cortex 17.5+1.5 41. 4"
Hippocampus 15.740.3 38. 4"
Cerebellum 17.2£1.6 23.7%

Compared with young rats: D P<Z0.0l; 2) P<<0.001

2.3 mtDNA
mtDNA PCR
PCR, mtDNA
, mtDNA (
2). , .
mtDNA 9.10 6.5 .

A 1 23 456MW 789101112

596 bp 657 bp
B 1 23 4 5 6M 78 91011

596 bp 657 bp
2 mtDNA PCR

Fig. 2 Dilute PCR products of cerebral mtDNA of young
and aged rats
A: young rats; B: aged rats; M;: marker; Concertration of mtDNA: 1 ~
6 were 25X 1027 ng by 107! times, 7~ 12 were 25X 1072~ 7'ng
by 107! times; integrated optical density OPTDI in Al, A2, Bl, B2, B3,
B7,B8 BQ Bl10 were 19.24, 11 47, 45.52, 29 73 20. 25, 40. 46, 28 10,
18.45 14 00 respectirely.
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