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¥ AT 5 BIVA 40/ — %2 SV 40 IRBE R AT WA KBTS, Wy 58 SEaER.
SR A FD 3 (B A 11 BREfAREM AR . FD8 CREASE 11 Byt REg A R 22/ 4l .
LM/TK (Rl Ak, BOMERN,TSEEEER (MMCT)jH AT 5 BIVA 415 A A RIK5zE
Retatk, RFK 3Gy v HLRMAIRH®RE, KB AT5BIVA 5 FD 3 #ifash & &Y 4 & 44 fg AT/FD
3-1, Wy ARhitAEEE S, fi FD8 5 LM/TK rﬁﬁ‘&émﬁ@t AT 5 BIVA #jaize & 40, %ty &
SIEAH . A 0T R AT/FD 3-1 e84 TRET FD3 Al AN 11, 14 bk
RO, B EIES, T A 14 SORREEE R AT/FD 3-1 4N vy S8t 5w es,
ANGS 11 B aihls AT 4t IL.%%ET@&MM%\, PR 11 B R _E a7 7E R E B AT
y SRR RN,

XEA LIRS, AT A@ille, A 11 SRER, AN SROGETE

NEEMLE Y 5K 155 B L5 S PHAE (Ataxia telangiectasia, IR AT) J — o ot b b it
gt HImEKARAE Ty X AR S B, WAIIRE R IEVIEE A B, i G iR Rg
LW GiE kMg, T AT B35 IR AR dE40 i Xy ifz%?é‘a:@\i W ELEE, H DNA 543 KK
Wile EIRIN AT #7035 FHORBEP S ITERY, 1192 2-28 XERNMAL AT ZRAE S
BSC RN, IR R SRR RO AL . A CBF L E 4] AT 5 BIVA ZRjarss 11, 13
14, 156 Ml 22 SHff i e AL, AT 5 BIVA 4ifiay W4, JJEDMARN SR EaRER
(MMCT) G A SE AR G IR, M MBEAMB Rk, 0 H RAE 115 3 @ hxf 4 AT 5
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ESI

L M5 &
1.1 SHBRE S
AT 5 BIVA 4 fig X N\ -B4HIMLE Y Tk ikiE
., JgEHAh4l Dy CHOK 1 4ifiu ik R &
1% W% o
LM, TK"™ #ji iR LM Z/N AR B, 1 i s W Sl (TKO SR, (8 BRSBE TR iR ),
D 3 2K fim 4, LM/TK™ 44 < A AT 20 Y% HT 1080/ BPRT( #1204 Tk b s W 45 RS B 5 B ) 20
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o e, S A 8. 11, 13, 14, 15, 164 18, 20 f1 22 534k,

FD 8 40fatk, CHO 4ifig x A demfmdefhafie, &A% 1. 2, 3, 5. 8, 10, 14,
18, 20 #1 X g tafk, FD 3 1 FD 8 la R & B K73 5 W SR ERE 79 BUs SR,

Pl E4ife, BHAE 10% /N 'ﬁtxt[r‘(*‘(qﬂFﬂEi‘éﬁfé‘ﬂ%m‘Z&H%‘ﬁ%&‘.{tﬁt?ﬂlr)H@ DMEM $ 3t 3
(GIBCO), #r 5%CO,, 37°C&HTMhBER .
1.2y SR ENAMBTEEIHN

1A PRI TR AE R IR A A iE, S 2d Bk R, B Co v HAR MY @R, B
SRS H 1.0, 2.0, 3.0, 4.0f15.0Gy, FlEHN1.48CGy/min, B 4 7 4 fa i PBS
P, MIETESERRASIETE, T~10d IEEAIIE R, WL 95% JEEIE A, Z&ER
Yeta, WHOERK LK. WIABIEIEE S BAEOo M ebr, WAFE B, 2 6 % & il
o
1.3 @REZESHR"

1 d PR AT IR A K KRS T, 5 240 0.02 ug/ml WK filfiZ (Colcemid) (F1-
daka)fEH 2 b, U 4RIE, 1000 rpm 20 10 min, F L3, i 0.075 mol/L KCl, {KiB{EA 10~3,
min, KGN EE R PR KB =3:1 V/V), Bl@E#eR, #lF, Frzis3~5d, HREBHEIKL,
Giemsa #e¢r, BB TME, MH.

1.4 BARNTSREEER

1.4.1 #ampa % H1dF4 FD3, FD§, LM/TK 40} (4 x 10*/cm), ¥ MM BB 8% 2.5
cm FEWRE T (B3, #2d A 0.10 ug/ml BORARZEIETR K, EH 48 h JFIHEER,
BIE BTG 4R A A -— T AR IV, BN TCTE B0V, IS TRE 37°C M4 M5tk # B(10 ug/ml L7 DM
EM ), Ffgaai i D BNRLIN, BREERN 55 7447, 12000 rpm f1 4°CF E .0
60 min, /RS FIEWR, WMAE A B 37°C Wi B 4 ml T i DMEM /NG FTER, o RlE
8.0, 5.0 um Ef R fig (Polycarbonate) fil SLi 5 (Nuclepore Corp), il i 41 i B Ko

1.4.2 miagkd BHARMAEERNMA 40ul MR & 4 ¥ (Phytohemagglutinin PHA)
(MEBEHAE LSS AT (1.0 mg/ml), REFKMAERIMNAN AT 5 BIVA 41f1(5 % 10°) 35+
mir. 15 min JF#ERFRE, m2ml ]ﬁmﬁjé‘ﬂﬂ@ﬁ 4% 10 g polyethylene glycol 1000, 2m
DMSO, 12 ml i/ DMEM, 4bH 60s, ##X% PEG, G E DMEM @ 3 %, I 55551,
1.4.3 filkfik, vy HARBES AR, WA EAE S SRR SEE 1dEK, 2244 3Gy
y STk, 20 G 3Gy 10~14d NI yORE ARG, VI, AN e v ST IR RIE A R
FAz® o, Hikk 1.2, 1.3,

1

2 R 5

2.1 y BB BEEL G AT 5 BIVA, FD3, LM/TK™, FD g, CHO @MY iE S

AT 5 BIVA 41} 1.0, 2.0, 3.0, 4.0, fF15.0Gy W v H&BuE, WREGEERESIL
FHG AT 5 BIVA4HaRY 44.5%, 10.9%. 3.21%. 0.94% %1 0.15%.

FD 3 40f i LM/TK™ 40 x A £ 48R3 HT 1080/HPRT g ZeFh4nfm, 1.0, 2.0,3.0,
4.0F15.0Gy Iy y S £k R4S f5, FD3 GfRMITEF 3 %'7’35!%%51 FD 3 4 82.9%, 68.2%,
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52.4%, 35.6% f125.0%; THMEFERS R LM/TK™ MEHIEF RSN 76.1%. 68.1%,
37.9%+ 36.0%% 32.7%, TEHHEFIEMRI T, FD3 MIMIEF RS LM/TK™ HENIEE XL
BEER, WE 1. 5 FD3 Mg NS5 @AE3T FD 3 AR v §I &k s & 1 LR

FD 8 fifig & CHO 4 x AR Mg A4iiE, 1.0, 2.0, 3.0, 4.0 M15.0Gy iy &
LS5, FD8 4 BG4 Bl Jy 5k R4 FD 8 40jaiy 73.2, 58.2%., 38.6%. 24.3%#0
15.2%; TiMERFERSE, CHO gialEFRy B2 77.6%, 50.0% ., 36.8%. 21.6% f
13.4%, FD8 5 CHO MM E AR EREES, WE 2, LR FD8@Miarh A 89 @ikt
ZHRER y At SRS R TR 1)

S '

] 5
= g
E 5 R e
- 2 T
tée 0.1 - ‘é 0.1 N %
001u L 4 s + 4 u.mE b ‘%"‘“5"*" 3
Dose/Gy Dose /Gy
Fig 1. The survival curves of FD 3 and Fig 2. The survival curves of FD 8 and
LM/TK~ cell after y-irradiation CHOK 1 cell after y—irradiation
(@) FD3 cell (o) LM/TK" cell (e) FDgcell (o) CHOK 1 cell

Tab 1‘. Comparison of karyotype of 5 cell lines

Number of human Number of human Number of mouse

Cell line chromosome chr, 11 chromosome Total
TA 5 BIVA 56~65 1~2 0 56~65
FD3 8§~9 1 37~39 46~48
FDg 10~12 0 20 30~32
AT/FD 3-1 43~44 3 10~13 54~56
LM/TK- 0 0 40 40

2.2 AT5BIVA, FD 3, FD g 4 fi & 5347

AT 5 BIVA fRfgi g b B pr s R K 2, HAbs 11, 13, 14, 1522 BREaKkR
H, FD3IMEA N 11 Bk, FDSABEASANE 11 SHeafE (R 3ME2), ‘
2.3 WA SREHERIZE AT 5 BIVA @iz » s

¥ FD 3, FD 8 f1 LM/TK™ HI MMl (LK 4 )5 AT 5 BIVA ifagha, H 3Gy vy H4EW
KIFHE, KBUEHM T, AT/FD 3-1 ZFhdle, Sy 5 22 B 4 1.0, 2.0, 3.0, 4.0R15.0
Gy, HEFZESBIH 71.3%.50.1%.37.3%, 19.5%F0 10.3%. iEHFXKLL AT 5 BIVA fifaf
DERST, HX vy HROHEN T FD3 MR AT 5 BIVA gz iE (LB 5), #EA Sk
AT/FD 3-1 A4 Y (o {8 54~56, 5 11 S A Y fkib ATS BIVAEBELH 1 4, EREN
BUSREERETHE, TF 18, 1522 SEAKNEE, HEHBFREEAEL 2).
8 AT/FD3-1 AR B AT RIET FD3 WM ASE 11, 4 SREFROR Gk, My ok
NRRETREH T BRI —FR Bk g ahkiTim, FD8 M LM/TK™ ) # fifs, 5 AT
5BIVA Alu it & 5 H KRR\ v HRAERERORMER. £H: (O DMRAKY e FRRIR
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Fig 3, Metaphase chromosome Fig 4, Microcell of FD 3 cell (Treated by
of a FD 3 cell 0.1pg/ml colcemid for 48 h
(-) chromosome 11 :
Tab 2. Comparison of normal and abnormal chromosome
in AT 5 BIVA, AT/FD 3, FD 3 and FD§ cells
Number of human chromosome
_ Cell 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 X Y
AT 5 BIVA - - - - -
AT/FD 3-1 -+ - -
FD3 Vv Vv v oV oV 4 Vv
FD g VVyv VY vV Vv v v v

(+) normal (- ) abnormality (./)presence

AR EEKEE; (OFDS@EP AR 1, 2, 3, 5, 8,10, 14, 18, 20 M1 X i
th ERE& AT 5 BIVA gl R B8 2 H,

B LR E . |

(1 /AR LM/TK” #4055 AT 5 BIVA Flu g & /5, RECE AT 180 B4 80 B R R
H M B o for AN M O 4B S OB ME B BTk, IR EE 3k FD 3 5 LM/TK Zfa, FD 8 5 CHO #4i
v BERATRIETF R, TP HI AR kT RN B SO T ST

(2) AT 5 BIVA M X2 5 4875, i p AT 5 BIVA MHIST v 4T SRBUBRKIJF B FTRER S 11
13y 14, 15, 22 Sk 5 HFT 8o

(3) FD8 MM & A% 1. 2, 3. 5. 8, 10, 14, 18, 20 f1 X Jutatk, AT 5 BIVA 4
Rl 14 53 @fk, FD8 MM AT 5 BIVA iR, REEKE AT AR S8R E, #
~ FD 8 i & A58 14 S 3 ta kX AT 5 BIVA 0 H0 48 41 80OR 4 T 5 ke

(4) FD 3 fmia & N5 8, 11, 13, 14, 15, 16, 18, 20 f1 22 S 3 (afk, AT 5BIVA JHKlk
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Fig 5, The survival curves of AT 5BIVA, Fig 6. The survival curves of AT 5BIVA,
AT/FD3-1 and FD 3 cell after y-irradiation clone 2-1 and AT/FD 3-1 cell
(®) AT 5BIVA cell after y-irradiation
(A) AT/FD 3-1 cell (e) AT 5BIVA cell
(A) FD3 cell (A) clone 2-1 cell

(A) AT/FD 3-1 cell

DEPE 11, 13, 14, 15022 S3 ek, BAHIE AT/FD 3-1 5 AT 5 BIVA /0 B34 bl
B, IH7E AT 5 BIVA A i A shIGE ST 13, 15, 22 SR aik, 7ERIE 40 i AT/FD 3-1 Hifh{g
FERENRERS, RRXEEaks AT X v 5T R0 EHSREL%, TEAE AT Mg
BURERE 11/ 14 SEqe6alk, ERSHE AT/FD3-1 hE#HAENIER, TELEERS
e, BHERRT 14 SEafmmaEd:, AMATRUAK, § 11 Sk RguE AABEX v H 458
SRR R, AT/FD3-1 @ia@miarp, 11 BRakER, LN T I v SRk,

AT/FD 3-1 ZBHSIE LR, MRpEEARNRaEiEN, REhE F 3 ahknELR
M, MEMBERRIRPRBEENE, DHEX—SNE, EUMPHEE R, %H DNAAR
ERFER(DMGT) ik, REN v SRFIHRE KL AT 4 Ja(clone 2-1), 1t % DMGT fn
MMCT 751k, REHN y SENEEREFEIMBESFENXR®E 6OFLIEN, 48 [ FER
4T, AT/FD3-1 ariEFR B EE T clone 2-1 4Hj, WIS S8 o (R JL PR B 52 B4,
BEERFANMERNS & EERKHE, HRT DNA FERERGEE FRNEE, BERXEES
Fiko

AL %9 i MMCT 7‘5{2, EAASE 11 S5 @ik Lf77E DNA 5531, th458 5ENE
WE . RERAELRZAREERNAREFBEDHEEAER, EHBRTEBOARERSE,
BN 11 SRIER, ThESMTEXERE S, 30 EE,

8 * X #
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INCREASE OF RESISTANCE TO IONIZING RADIATION
IN AT 5 BIVA CELLS BY MICROCELL-MEDIATED
CHROMOSOME TRANSFER

Bai Xiaobin Zhang Yangpei Zhu Jie Liu Xiulin Xia Shouxuan
(Institute of Radiation Medicine, Academy of Military Sciences, Beijing 100850)

ABSTRACT Ataxia-telangiectasia (AT) is a rare human autosomal recessive
disease characterized by hypersensitivity to ionizing radiation, neurological disor-
ders, immunodeficiency, chromosomal instability and a high incidence of cancers.
It was thought that the cause for hypersensitivity was due to the putative DNA
repair gene deficiency. Recently, studies on genetic linkage analysis of families with
AT carriers had suggested that a genetic defect in a region of chromosome 11 q 22~23
was responsible for the AT disorder. The SV 4(0-transformed AT5BIVA cells (group
D), from skin fibroblast of AT patients, was hypersensitive to Gamma-ray. The
karyotype analysis had previously shown there were abnormalities of chromosome
11, 13, 14, 15 and 22 in AT5BIVA cells. In order to study the molecular mecha-
nism of hyper-radiosensitivity in AT cells and to map DNA repair gene, a new
strategy to introduce intact chromosomes into AT 5 BIVA cells by the technique of
microcell-mediated chromosome transfer (MMCT) was used.

Two human x mouse hybrid cells (FD 3 and FD 8) and a mouse cell line (LM/
TK™) were used. FD 3 cells contain human chromosome 11 while FD 8 does not,
The microcells of these three cell lines were prepared and fused with AT 5BIVA
cells. After twice selection by 3 Gy y- irradiation, the clones which were resistant
to p-irradiation were isolated. AT/FD 3-1 cells, the AT 5BIVAxFD3 mircocell
fused hybrid, showed enhancement of radioresistance. Karyotype analysis had also
shown AT/FD 3-1 cells contained an additional copy of chromosome 11. The results
indicated the genes responsible for cell resistance to ionizing irradiation existed in
human chromosome 11.

KEYWORDS Ionizing radiation, AT cells, Human chromosome 11, Microcell
mediated chromosome transfer
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