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Damages within coding region of mitochondrial DNA in human liver cancer cell line SMMC-7721 exposured to X-ray
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[ABSTRACT] Objective: To study the damages within the coding region of the mitochondrial DNA in a human liver cancer cell
line SMMC-7721 after exposure to different doses of X-ray irradiation. Methods: SMMC-7721 cells were radiated by different do-
ses of X-ray (0,20,30,and 50 Gy). Primers for multiple PCR detection were designed according to the sequences of the coding
region of human mitochondrial DNA, and the degree and location of mitochondrial DNA breaks were examined by LM-PCR
(ligation mediated-PCR) and gene scanning technique. Results: The results of gene scanning showed the existence of X-ray sen-
sitive breakpoints in the mitochondrial DNA coding region in human liver cancer cell line SMMC-7721, the degree of damage in-
creased with the irradiation doses; the sensitive breakpoints were not distributed at random. The damage of heavy strand was se-
vere than that in the light strand. Conclusion: X-ray irradiation can cause obvious damage to the coding region of the mitochon-
drial DNA in human liver cancer cell line SMMC-7721, and the changes of mitochondrial DNA may play a role in the clinical
therapy of cancer.
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1.1 e AN SMMC-7721 4i g bk (A= 5K
= AR & 10 %08 A8 2 I (UM 0 225 A )
TREA R BRZS 7D B9 RPMI1640 5555 (Gibeo) $2
FRARRL, 37 CHEIER AT AR 0 80h 5% CO. K
Fi46 (22 Forma Scientific 22 ) H 55 37 , 15 4 it 14
FEOF R R AR M 5 A B 220 1. 5 X 10° /ml,
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BRI R T e AT AR 240 L 180, DA 5 8 10 % A A A B
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1.2 Rmaie BOSHAERK SMMC-7721 41
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7.340. 1, B#EESCAYRECA R\ B 1 Ik,
It H] PBS 5 20 i B L 40 i B % FE 1. 6 X 10° /ml,
T4 X Eppendorf & il A 1 ml 4 2 W, 7 H
PBS # Eppendorf & i, X 2& B & (5 & 4 5 A
20,30.50 Gy) . FFI 7 6 B4, B34 X 4R R 1Y
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Bt 15~20 min, TAUESE T iH 5040 gk T
50 My sE R I A O HE R R (PE, %) = (X B
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ZN A DNA 1 pl,10 X PCR Z Wil 2. 5 pl,
ANTP IR A ¥ (4% 2. 5 mmol/L) 2 pl, TaKaRa Tag
fit} (5 U/pu0. 2 pl, FBESE M 5] 97 (50 pmol/L) £l
0.5 plo il ddH. O % 20 pl, B FE . 95°C K
% 5 min, 60°C /K 30 min,
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% TR B T2 Ry &8 B AR Y BURE 425 3k . 45 Sk il & o
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BEIEM S Y, 4> 95 Linker 1 41 i — Xt 51 % ik 17
PCR ¥ 14, 50 pl PCR RNAK R Ny 453k 4 77 W) 5
pl, Linker 1 FIZOEARIC W GI Y0 1 p1(1 pmol/
L),10 X PCR buffer 5 ul, dNTP mixture (% 2. 5
mmol/L)4 pl, TaKaRa Taq f§ (5 U/p) 0.5 ul, il
ddH,O 2% 50 pl, PCR R Z&AF K. 95°C WAL 1E 3
min, #RJF 94°C AR 40 s,55°C iR k 30 s, 72°C ZEff
40 s, 3k 30 MEH . Z )5 72°CHEM 5 min,
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1.01) % . X B4R (98.5+1. 7D %,
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P, K S 6 WL 8 R B 4 R L PO O R R AR
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50T B R LA R BT B A e L R DR AT A R
g T 7 1 (57 8 BRI AZ 450 0 356 A9 A7 50 T 06 {1 1) o IR )
S B A R R Y A2 R R, 4R UK, mtDNA
HAS DX (4 R b KR D B BE A nt15262 Al
nt15283 1 BT 2 HURAL 85 L T mtDNA Z it X 8 4%
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EORRAE L A Y B A A B DL S T SR
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Fig 1 Gene scanning map of L-strand(A) and H-strand(B)

within coding region of mtDNA irradiated with different doses of X-ray
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b A L B FE T L AR BNAIT Y B Y . mtDNA JERR
BEAELBAARIL TP 19, 5 nDNA M F 3, mtDNA ik
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sk 14 Jr A e PR G 2 R A A 1 ) g 40 2 0 T 19 BT LA
A ] S A 3 e PR 3 38 A 450 40 0 RT3 5 e B R
ALY OE R E B DI RE, BB R R R
A,

LM-PCR J2 ffF 53 %5 S X 38k PN 4% 1 R 453 40 ) A3 2%
D5 0 3 A ARG 7 A v G T SR T A
I 7= 0y e S R A5 R L AR S
SERIRAT &I — LA (DRI ] mDNA Zi #5 X
P2 b 0 7 8 67 SR AN 2 BB 43 A6 . K0 L
e, AAT—EIA A DNA (48 45 Fn & &2 02 Bl HILE 17
0 SR, X DNA W 24 2 5 B HL 4 A 2 4 1 R
EIE, A CHECIRIE LK LET Sty H&iE R
) DNA W 2440 J2& B AL 4315 19, X 51 1 DNA 3L
T 24 7 e 2 BE AL A A A DL R R D
nDNA R AfF 58 JE A 2 (13X Be 5598 A 5256 ] E|
M X 2@ TAL LET S92k, B2 Harig R b T b
BRI BB 2 — N X G i e R R
60 Gy, A 5256 45 B /i i Jg8 40 i 7F 452 32 20 Gy 8§
30 Gy fY% BRGSO R ARAR I A7 16 5% L K5 78 20 Gy
5% 30 Gy WAENEIT 5% R it I 25 A R
X i3 1 mtDNA W 242 3k B B4 10 09, AT HE
MW RE S DNA J¥ 5 RS B B R G, (2)
R IR LA o5 450 £ R i R A 1 n S 38 1
# BT DNA BEWr 2400 & 32 3] DNA & 48 18 e i
IR E R B AR R B9 DNA T 245 5 7= A i 4, 4R
Al BEAE SR A ) Al R R AR WAL B KR T
INFBLRE 22 (3) DA SZ AT R A6 a1 B 3k 2 A
KT L TE TR W E (CT) R RIS (G FR A & 2B 1) Iy 54

AP E) T 82 %6 33X A MU T IE B T B mtDNA W %
FE R R AN KNS T MG 2 A
B OH) M EZ Il X5, T i mtDNA )
ML R 2 DAL, (4)mtDNA Faht X 5 1)
0 B e v AP0 HC i IR AT R B AR B o
I3 ER A 22 T ) 2 JR S 45 0 2

Z5 FRT iR, mtDNA 548 5 A= W) 22 OV A7 A 5
YIE 2 mtDNA #9742 1k BE 4% 1 A ol 9o 240 1t 4 RECRTG )5
P05 0 — A EEE AR bR L FRATT AR AR S 40 A S A
JEMERIF G 00 T 1 2 25 48 B8 [ B i 8 1) I DR VR T
R —EMSHME.
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