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ddH,0 12mL Smin  3000r/min 1.5mL eppendorf 70% 2
20min 0.9% NaCl 1xTE DNA OD
12mL 3000 r/min 20min DNA —20
2mL 50mmol/L Tris—HCI
10mmol/L EDTA pH 8.0 10% 14 PCR
SDS 100ulL 20mg/mL K25uL mtDNA 1 P3-P4
37 6 mol/L mtDNA 16S—-ND1
NaCl 0.7mL 20s 3000 r/min 20min P1-P2 mtDNA
5mL
DNA DNA

Table 1 The primers used in the PCR analysis of mtDNA 4977bp deletion

Primers

Sequence of primer Size of PCR product

P1(7901—7920)
P2(13750-13731)
P3(3628-3648)
P4(4044-4061)

5’ -“TGAACCTACGAGTAGACCGA-3’ 862 bp

5’ —-GGGGAAGCGAGGTTGACCTG-3’

5’ —CCTCTAGCCTAGCCGTTTAC-3’ 433bp

5’ —-GGGAGAGTGCGTCATA-3’

1.5 P1 P2 PCR DNA P3-P4
1.5.1 PCR PCR PCR 12.5umol/L

Eppendorf AG 22331 Hamburg 16 P1=P2 P3-P4 PCR
50uL PCR DNA
300ng dNTPs 200pmol/L 3.0—50 P3-P4 3umol/L  P1-P2
pmol/L. Tag DNA 25U ddH,0  50uL 50umol/L  P1-P2

PCR 94 PCR mtDNA
4min 51—53  50s 72 4977bp
30s 20—35 72 10min

13% Mupid—2 1.7 DNA PCR

Mini—gel electrophoresis system Advanced P1-P2 PCR

100V 30min 50uL 2%

1kb DNA DNA 0.5ug
1.5.2 ABI 3700
53.0 53.1 533 53.6 54.1 54.6 552 557 DNA
562 56.7 57.0 572 PCR BLAST NCBI mtDNA
55.7
1.5.3 30 625 125 25 2
S0umol/L 21  PI1-P2 PCR
12.5umol/L
1.54 PCR 20 25 30 35 P1-P2 PCR
PCR 55.7 12.5
30 pmol/L 30 1
1.5.5 P3-P4 PCR P3—P4 2Gy 8 PCR
P1-P2 51—55 800—900bp
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Fig.1 The PCR products of peripheral blood total DNA
exposed to 2Gy ®°Co y-rays with P1—P2 primer pair. DNA 4977bp
M. 1kb DNA ladder, P. Positive control, N. Negative Kubota 6]
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Fig.2 The PCR products of peripheral blood total DNA with 16S—ND1
P3—P4 primer pair. M. 1kb DNA ladder, 1-5. PCR
products of blood total DNA samples were irradiated to DNA DNA
2Gy by y—rays and annealed at 51-55 PCR
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Fig.3 The PCR products of peripheral blood total DNA
before and after exposed to 2Gy ®“°Co y-rays. M. 1kb
DNA ladder, 1-5,Samples were exposed to 2Gy y-rays
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The primary study on radiation damage induced by ionizing radiation with

human peripheral blood mitochondrial DNA common deletion analysis

FENG Jiangbin' LU Xue' CHEN Deqing' CHEN Xiaosui® LIU Qingjie'
Y(National Institute for Radiation Protection, China CDC, Beijing 100088)
%(Chinese Naval General Hospital, Beijing 100037)

ABSTRACT This study is try to explore if the polymerase chain reaction (PCR) could be used to analyze the
mitochondrial DNA 4977bp deletion (common deletion) induced by ionizing radiation. Peripheral blood samples
were exposed to 2Gy **Co y-rays in vitro, and genomic DNA, including mitochondrial DNA, was extracted. A PCR
method was tried to analyze the common deletion, including seldom deleted 16S-ND1 gene. The common deletions
before and after the 2Gy exposure were analyzed with the PCR method. The results showed that the common deletion
PCR products were detected after exposure to 2Gy in each peripheral blood sample. The purified PCR products were
sequenced and carried out BLAST on standard human mitochondrial genome sequence database. The result showed
that the common deletion flanked between 8470bp and 13446bp. Before exposed to ®°’Co y-rays, no common deletion
were not detected in the samples.These observations suggest that the PCR method, established in this study, could be
used to detect the common deletion induced by ionizing radiation on peripheral lymphocytes samples.
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