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COHEMNAEEFRAHTREERT, A 450052;0 P g bk F2 HHFH RS, XX 430070;
PEHEEETRBEARAEFREH IR ERT, 4 230031)

HE 30 kev 8 Ar" BT, LA 1. 5X 107 ions/cm’ {3 AT B 5 5 4+ F 50 BB IT 3K (Lansberg £ 35
B HE LT EH L DNA B T3 F(Columbia £58) . #HAYAEFRMURBERRE/IE
PP R AR RET BB H LR R , IR ERRYHEE/SMNRUEER X RHMOEELE, 2B —FMN
BARAEROEABEE. MEFTHEHEERPETH 2P RENRER, ZREEFEREE THEREANKR

. B KR BAREERER, R MR,

X BETHRNFINESE DNA #4b; % RERK

hEESHEKES S637.035.3

BB R+ F AR IR IR AEY . 555Kl
BTN, A K F M E L R N A NS
KM FRAEFPIR R EY . RIS
—REAREZHHAE, BRC LN I+ 525
BB TILT PRI, X S0 A K B RGN 18
MERKABTARETEFEZNERY . AENE
EFREABRE BEEBFAERERRBMAG LR
KEEREG . A AN —ERE I KRFHFELEFE. K
BEB TR A F4ME 4 DNA #HUABEARBAERE TR
7 B R A RS IR R R ERR A —Fig

A, REXTSEAMASIERNSIEAYE

FL S EREX SRR HITERZIM, BT
AR RGERERGHA M. ZMMEREAE
YMASABERAIHE RS FELHEE, 5B
Sb, RRE RS F HIE B fo7 & 55 75 41 i 3% I RE 3038 40 B
R BN, X S R EE B F IR A T AME
HEEIHERFER,GUS.CAT .hph RCHS % 1
HERIFEIER T X — 87, KEBTFRN T
54 DNA 540 LSMNE SR B BB 4 7 B R fE
5, B ELITE YT E] DNA KEH D FHR3E,
HAENEMKEER LBE T —E0RI. 5—
XS HIMNEF RS AMZEMFET

W B 391 : 2002-09-18
* " B BHHR T H YRR (2001BA302B-03)

BN KBLUR AN B, NFEENEEE. &
FHRAN T4 DNA LML 2 B BERFEARRK
M. HHOHMFFa Mg, BEREBRIAIE, X
FEMHARER T H. £%E L8 33K (Columbia
A ED R F 032 44, LAHIEE IF 38 (Lansberg 4 75
B CH M LRSS 2 SR DNA EHA, R T
MRS SRR R ZIE I E SZERTRMRXR, FH1E
BT 2HREIEMETE,

1 #MRERZE

R FR
AL Z RIIET T 3K A Columbia 4258, 5k 3
B Nottingham XM I BF P L. L F &,
g5 N1092. 4hiF DNA 4 ik 43 51 K #l 85 IF 3¢
(lansberg) LT H#K LT EH3E . 2,
1.2 {XIFFNXF

BETEAVUCARE =8 TITAN RIKEEER F
HEAML. FrRRRIBI N dras.
1.3 #k 2 DNA BRI

KFi CTAB i, prig B AA K BKEF 30~
50 kb, EEHF 40 kb, ODsso un/OD2go e =1. 9, I5
F pHB8.0 ) TE, AR A 800 ng/ml,
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14 RWEEFFFHF(M RIS FRNSFHL

VB B IT e W i F F 1 000 8L, BT 50 ml
BRI AZRIR A, iR S min, BH 38, BETH#S
ERF . B 200 BiFhFVER AR IR, TR 9 600 KL
EEFEAN EABETHN AT L BER 30 keV, EAFIE
1. 5 X 10" ions/cm?, Jk ®h i A, 25 Hz, 400 ps/plus,
HEASE RS » 200 BLAE BT A X B8, 200 hi i A
TE £ TEXTH., FT 2R 4 4258 A 800
pg/ml FHIBE T 3 (langsberg) (. H 5 LT EH S I~ 2
2 DNA B, 8 24 h 5, F TEBBWBER T 3
W, FRIB/K Pk 136, B 4 CUKFEHFRIL 48 h, M T
FeRREESRE . HIRE RN BN ESR L, pHE
4,5~5.0,5%63% 5 000~6 000 Ix, Y6 FEHY 16 h/8 h,
BE 20~22 C,.B®RiRE 2 C,
1.6 REEMERIRE

R RMAERE 7 d R IT SR EKFE,
20 dEGEITRLE 3. MESRAHEREL. M1
MBS SRR E R 7 (M2 10,
TEFRER S48 TR, B M2 R ERHER, &
M2 R BRE B R IE R R FF (M3 10,
DAFEE AR 2R (4R, T4 M3 AR,

2 HREHGH

21 BTFRASNMBEERRULPLUKRPER
PIBEFF R T S 2 FriEoL, — BRI I3
HESS 2~4 A ERE SORIEF TSR & L[ b A
KAEBRWEFERRE R, THEMGLIRENR;
TREREFEGHREER. B THMETRELE
WIS LR, MR 1 A, HLZHRH 400
BRPAE 24 tRE HEBAK, SMIRBIEE IF 3 (langsberg)

HALB L8R, A REEM L 1%, HEERWL® 3
B, DO 3. 4% aE A 128, 58
RRLE¥H 13. 8%, P EHALM 8 BR, SO H
9.6%. MBIEFIFFE (Lansberg) B| A ZEHEHE X% K
RRMGEEE, #FH R PR EHERERE T A/NE
KBEENZ S, H M2 EBIE I (Co-
lumbia) 3% %% 36 R B i 9 L FE 37 3 (Lansberg) ¥ 4L
BB ERER/D, SMNEA IR (FERD BiLH
EHEEERERR. REXRBEHSE R TIH
HYMNHEEERERZ. BB EESERM
RUTRFRTHEM FERAATFEKLRT
REL(—MNEE 4 35 5 AHEE AT iR At RI%E
M, ZE BT FREA BN R E S0, RN
A HhE TR — MR 1~2 |,
22 M2REBHEL

M1 K E HEdk LRSS BBk W Fh 7, BHRIE T
40 pr, A 960 BL, BEY 723 #k, HPH 2 MEEH
Bk X 2 M2 EZHEA RN M1 xS
(% B TC243), 4y % 4 S 3 M2TC243 (1) 0
M2TC243(2), X 2 NRABREIFIER, LM AE
STEEFFB ARE/N, KEN 2~4 mm (R B
2.5~3.0ecm), ZATH, AREH L, ELARYK
MNFRELEN SX. BIMNARER 2~6 %L,
M2TC243(1)F1 M2TC243(2) iE [F) B8 H TR
WEREEFREKB HRETREN . MHH R,
BAA R, RN ERB/D, AR EAXT BEK1/2,
WS ZE A M AR BT BE BB AR, Bk
B/, M2TC243(DEEHE R 7.5 cm,M2TC243(2)
IER R 8 econ([EAXS FBERH 22 cm) , ERFIR A
B EMXRAHM.

x1 BRULHKRHER

Table 1 The variation of transferred generation

X BE RIS IR Atk P H ¥ HER ERWRRAER ik =R S
Control and Seed Budding Seedling Phenotypic variation Yellowing Low-fertility
DNA donor number number number in vegetal period seedling plant

BR3¢ 88 Original control
A H lon control

i# TE 348 TE control
HIM IR A. thaliana
HiE Cabbage

£1FHFE Red beet

FE Aloes

200 198 198

200 182 180

200 184 183

100 94 94

100 88 88

100 87 87

100 83 83

0
0
0
1
3
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2.3 M2TC243(1)F1 M2TC243(2)R1F R 1K

M2TC243 (1) 9 M3 1 fF F Fh 4 24 HL,
M2TC243(2) g M3 RFpF R4 44 BL, R EE 5 7
B 3A4F 21 4, M2TC243(1) g 3 MFR+$F 2
MR T EZEARAWNERER, 1 AT RERMBHE
L BAK R EIE, M2TC243(2) W 21 A~ FRA
ERELFFT EARANTERMER, M4 REAREFT
A AR MR, X580 M2TC243 (1) #1 M2TC243
QREEMNERERE,
3 itig

ZRIIRIT T R e % B TR TR, Y
REB MMEERMBAE SR U, MESFE L
DNA F{brg B g, F S b ) Bl 3 MR R3S
B AR EAHROHAHE YN ERER
19. 6 %, X ULBA M0 H B AR 7 5 51 R DNA F BR i
SAFHENXR. YRS HRAHMRENE
F3R 5 SNREHA R R R A DRIER R, T
1EKE MR R A S SN EHAEZ X RO MNIE BT, 2
R—F e RS XF RN IX
MBI SEIMET ET, —BERIEX
1A TR AME XS SRR T 3R B AE, — B3
BEFTR# F A T B T ER S BRI
SHHEHBEAR 4, RSB B ERE HEN
JE R SR LR 73R R RE P B 250 - AR A BRI
AR E B2 NS ENEREES X
AL — I ERERS . BEFRFTETFE
AJGRBIFMNE S DNA Bk P et E) % 12~36 h, f
FRKS . BT FERCLYH RS, ELRAX
B ZREF RN FH WA TR E
KEMSMNE DNA F B, X H BB SR ZhE
BHH, Ko E TR EEE A5, Z R 4HMIE
HHAERKMAZ TR ZB™E T8, i mE| 4h a1
FIZRR AT 5 (At RD , X M fsNE F B S
FEREFAAZAWEERBERXRAAN. LR
PRAEMERN TR BBAENUEFREABENESRE
B, X RE R R R R AR B R S A A
SEEMITE LR FEE. AR FHRBIERE BB
BN IEFE R T EME L, S EHABVER
B 3 BB e A, ZE s A HR B AR R
AR EX NS B P AREH T IR
RT3, SN R B Bt 20 2 32 35 32 Ik 4 B (R 16 5
PURRDO, SR BR 5 3 1k 3 R 4H 149 [R) U P A » B

TR E AT REHE R, B —F ESNE A B S 3 R
AR RIEEL, BPFNE R B S Z AR E AN ER
A, X 32 A Ay 8 e K B B B, AT BB IE X P AP AL R
Rt RVER, HRE R B S SRR G R R
BT Bl 2 TR B IR R e s

ALYk TC243 BREHEF 40 Hitt R 5
MEALBAHERESR, WH 2 M T RERKE
SEACRE B, BRE HRE AR ARKENEH
SHmSMEHEHARRE. —2HERTRUIAAE
M2 R, XA R E N SR AR R,
TR AR %k . M2TC243(1) F1 M2TC243(2)
KHERTRE M, BERGEREX L ERHE
REEERNZERNERM, M2TC243(DAF1X
ol BREBRRIME K E ¥, R M2TC243(1) 2
744 Mg, M2TC243 (2) B FARE H 4> 5 16 81
M2TC243(2) BRHE-GHER . BIE M2TC243(DWF
RAP—BRKEEFEXNFL, T LHNX L ER
HAREZ M.

BFRAFHERERFLCIRANOBRERE
83% L b, SIS A HFEIF AL, KA T
PR BEA, B RN SIME 2 DNA FHiLil
WA RERIMEXEO BB AEEABRZ
A RAER RN, FHE SRS T A WRBER | Bt
% HEB.EABERFBSETHERR, HHX
BT HTELER BC MM BRTHE, e — 5%
R,
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Mutagenic Effect of Exogenous DNA Transformation of
Arabidopsis thaliana Mediated by Ion Beam

Bian Po” Tan Zhongfang"? Qin Guangyong? Yu Zengliang ¥ Huo Yuping?
(Y Laboratory of Ion Beam Bioengineering , Zhengzhou University , Zhengzhou 450052, China;
BCollege of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070,China;
P Institute of Plasma Physics, Academia Sinica Hefei 230031,China)

Abstract The total DNAs of A. thaliana (l.ansberg ecotype), cabbage, red beet and aloes were
respectively transformed into the A. thaliana (Columbia ecotype), mediated by Ar" ion beam with the
energy of 30 Kev and influence of 1. 5X10"ions/cm?. In transferred generation, the rate of low-fertility
plant changed from low to high, then to low with genetic relationship between recipient and DNA donors
decreasing, while the rate of phenotypic variation in vegetal period had no link to genetic relationship.
We analyzed the possible reason from the viewpoint of structure and development of A. thaliana’s ma-
ture embryo and features of ion-mediated transformation. Two stable mutants were obtained from off-
spring of low-fertility plants which not only kept the low-fertility but produced other phenotypic varia-
tions such as plant type and phylliform.

Key words exogenous transformation mediated by ion beam; mutagenesis; mutant
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