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O AR S AFFEAINE DNA

W R EEER

AAH IZH¥R FXHE IHF A #
F OB OEER H4E
(FEFLETRIEBFFR 2 730000)

B EAE

(ZEMKREEFE ZM 730000)

WE AegkmER sk (PIGE) BT 3.17MeV/u 0% HES /B DNA
WM (DSB) REBEMY AR DSB AT SHEFE BEMYE, L% 0.43DSBs/
100Mbp:Gy, 5 Co v SHAM WM EME BN H 1.60 . DSB Fr B EEE—4 i 5 E 47
(t12) SHIBRER, FBEEK, i), B, BEBEHTRTERIN DR BIEE BB,

X@iA 150°T, DNA SUENR, Mok, Ak

GESEES Q691

DNA XEEKZ (DSB) AN REERH FINEDERN FREEW R AHM4 1, £
BE ) DSB B—FSERFEH, WHSEARARIIET B, gAYk, A TH
W R AR EERT RAFE R HI R, B9t DSB RSB E+AEE D | BiJt DSB kT E
A MR R, EEUIRE, PHEEERR Y, SR, TS, BT IR
B9k (PFGE) BB IEEF L 5x10°Da, H A EXEE Rk K/N W, 23 ZER,

A TAERL SMMC — 7721 AHE AR R, FBIFEK A B Bk (PIGE) EBHFR T
HEFiHSH DSB REBEHV.

N N | R TS
1.1 4BBRiESE

SMMC-7721 FFE 41 & 10% /NEILER RMPI-1640 33835 (Gibco = 8) F 37 °C.
5%CO, &4 THEF, & 2 RG—IKEE, &3 RENAK, HTERIHREMNE ¢35mm
HIEFRIL, BB LY 6x10° /cm? , FWEATRE HEFREE, H D-Hank's HE 2 I, R

JEF Mylar ERBERMEH O, ATFREBERYHOHELERRE, MA 2mL F35558E, F
37 °C. 5%CO, &f T ARLEREFE AR B85 4 BIEUE

FHERZ I BB (XB980604)
“ SEBREBRA
WA H R WA 1999-00-29, & [H 1999-12-09
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1.2 3BE

= MERE-FHREE (HIRFL) 5|t # 1°0°T WIMERERY 8.25MeV /u, 1148 H . BEE .
Mylar JEJS, #ERZI40M LA ERRAEEY 3.17MeV/u . #RTRRBEZER T, 8% A
AIMAIMEAER ., °0Co v STARM IR MESBEE /B BT R T, FIREN
0.47Gy/min ,
1.3 Hafl& 58k

AR5 kIR B SRR [5) B94RE, F 36V . 12 CAEA, A PIGE {UHik 60h , EJX
HAFEER: 5:1,
1.4 HPELHE

FArFRIX[E DNA SRIKE o fures = firraager — 72520 5 fonquen o 2
F, firrad,gear AEREAEBEERL K DNA B85 feontronga NZEX AN IBREHE DNA &5
feontrotwent WHEGRFLHXTIRE DNA 85 firraawen NEESTLPEBES K DNA G E,

DNA Bi3UKF (L) B L= 22 B3 B, Xd, PR A DNA FEBRESW, T X
DNA fr&HTHaT#,

WS L B3 L = Lirrad — Leontrot BTRIE . B, Lirraa VB BEER BB BUKT
Leontrar X HRHE T M 2K,

2 &5 SR OA 4 M

2.1 FIER R

B 14 63.35keV/um HJ 1006+ $F I SMMC-7721 41 REFI B, WE 1A TR, PRFEH]
RGN _EF, X 5308 6] RE —3. PR EXRM S DNA WrBLE1% 1, ARHESCER [6] AT 4,
BEENRHE PRI, PR B ARERE. LR PREHIARX 4, TRESHEE L. M
DNA WrBUK PS5 B2 B LR B E DSB P44 0.43DSBs/100Mbp-Gy (WA 1B) . 5
FPEL 0Co v NS, TEHF KA THE  HLFESH DSB F=Hiy 0.25DSBs/100Mbp-Gy,
E, 3.17MeV/u °0°%* 55 DSB HIAERXTE 2% (RBE) 24 1.69 , 3CHR [7] R, {X Kampf
IWHLEEFH LET 7 200keV/um B, RBE N 5; XA LET WEEF, KSHFRES
Z# RBE #7E 1 24,

2.2 RV

M 2A AT, BH 90min AP, DSB A4 THEIBKWESR, MH, PR SE#EEZ
FITFEREEER . DNA FEREE 2RIBITH (1)) HEBHNBORFETAR, t1/2000y
4 31.9min, ¢1/21206y A 91.8min . DNA BiR/KTERFEM 0] 2 [ LML R (LE 2B). ty)2
BSHBHEAER, t1/2606y H 45.2min, 15 1506y K 52.3min , HE, HFHEEMT 60min
Ja, PRERKREF, REEARHFEW TRAS, BZUKTUEEFA, HEFEHERH,
Nevaldinel® 7ERFFY X HHE4RIR EMT-6 41001%SH DSB REBEMNA, UREFHHIE
RUESE DSB WEEA GREWAR, HUWHSRERIE B, KETE 45min UK, Htyp
H 16min , TR, HBEFHEFH DSB WEELL X HFREREL . HEMHMNEIENEERRY
Wezh, FEWAT AR, 438 EE: 90min J§ DNA FERSRIWEIFNE TEEWEE, HE
BT8R B, TUBERMN ¢, HETUTEMNE, SHTHESH DSB HEERAY
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Fig.1 Dose-response of SMMC-7721 cells irradiated with 3.17MeV/u '*0%*
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Fig.2 Repair-response of SMMC-7721 cells irradiated with 3.17MeV /u 1605+
0 60Gy, o 120Gy

% 1 & 120Gy 90 #S# DSB FBREM ARBEREEHSMEL. A& 1 TUE
H, 7 90min UK, 3 MAFEXEBARFBENERSERITEE —EMHEXE. EEIR
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B IEL:, 225-500 kbp B BY & BRIR TR, ERITHEARM; 500-1000k bp ¢ BB S BET
R, BEJSHEEARFEARAE; 1 1500-2250 kbp W BX S B B EWM. XMBSL L, DSB KB
HEBFER/NBEZRANFE.

Tab.1 Distribution of DSB fragments induced with 120Gy of Q%+ (%)

Repair time 1500~2250 kbp 500~1000kbp 225~500kbp
/min Content N.ctD Content N.C Content N.C
Control 1.08 0 3.46 0 4.01 0
0 13.37 12.42 17.71 14.76 13.38 9.76
43.0 17.56 16.65 12.66 9.53 7.15 3.27
61.8 25.28 24.46 12.31 9.13 2.56 0
90.6 35.65 34.94 12.24 9.10 1.28 0
157.1 4.79 3.75 14.90 11.85 10.43 6.69

(UNormalized content
31

FIEBEUTREES | IR VR IR BT A DSB BN, WESIWEREEBOE, o7
FR, FEHALKYE X ABESCESAMMEBHLR, DRCERBEIE; BEENHAR,
JR X AR RR, ARAREFFHEENH ¥ . Stamato S5 (0 FRK w17 8 B Ik BF5T
T DSBWEE, BIET SPHBEERER —BNER, HAKRERMEFMBEEIE, fa
XF oy SRR RERNE RN FESH DSB Ky, HERBRRE, KREFMRBERER 1, #
ELCTEEL R ILaERIE L4, AETFHSH DSB, HREH t,,, SHEEX.
FlIRAK, HEMRS. X5 liakis FIRHE - 19 . 39Gy X H£iESH DSB 7E 1h PAFIY
) 8%, AR FFHSH DSB B4 3h FARRKN DNA FERUEERIET 10% ., HEETR
¥ LET W&, DSB HEAE, A DNA BN, 4. 41i%SH DSB JLERE4AE
#, LET> 10*keV/um BRAFBEHY 7 . REFFER FESH DSB FHi¥ii, RBE
HE 1 &E4H; EXTRAH DSB kii, RBE S5EEFAEYHNYH RBE BiEg U, &1
B ATEEM DSB Al RER THAR SN EM 2R YW EERHE.,

it B HIRFL 2740 TEARERRBERER PR FHRIXRE, BREMNKEEY RERRET
EBRRAMN G THRBHES.
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INDUCTION AND REPAIR OF DNA DOUBLE-STRAND BREAKS
IN HUMAN HEPATOMA CELLS IRRADIATED WITH 0°%*

ZHOU Guangming WEI Zengquan LI Wenjian WANG Jufang
HE Jing LI Qiang DANG Bingrong XIE Hongmei
(Institution of Modern Physics, the Chinese Academy of Sciences, Lanzhou 730000)
GAO Qingxiang™*
(Biology Department of Lanzhou University, Lanzhou 730000)

ABSTRACT Pulsed-field gel electrophoresis has been applied to analyse the induction
and repair of DNA double-strand breaks (DSB) in human hepatoma SMMC-7721 cells exposed
to 3.17MeV/u 0%, It shows that the DSB yields are 0.43DSBs/100Mbp/Gy and compared
with 6°Co ~-rays, the relative biological effectiveness (RBE) of 0% is 1.69. The half time of
DSB fragments being repaired (t1,5) is relevant to the dose; the higher the dosc 1s, the longer the
time is. The main way for DSB repair is the rejoining of smaller fragments into larger ones.

KEYWORDS 0% DNA double-strand breaks, Pulsed field gel electrophoresis,
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