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BFRNTESHES DNA ZUBEREN S Fo0

T O, RMAY, RSB R¥R, BB
(1. bR e 7 PR R SE0T 1S 1R TR0, I 2300315 2. MM K78 Tl A T RSB 3, M 450052)

HWE: 30 keV 89 Ar' B F kA& 1.5x10"7 ions/cm?® 49 7EAF F FA-F9MRH 154 DNA FABEX A &I E,
A MBS RART, HOMEAEFALF, AL TH—RTSEHFLAF, A 80 & 10 BILEEIALT] 4 xF
kA LT RE bk A B AR 3549 £ A0 DNA 547, 314 S176 & T-5 e A E TR T-52 P B T 48
Fl 4~ %69 B 3471 & T-55176-620, T-5S176-620 49448 55 Fedl dy 3 A W40 5-5) it AT RLR by, 2 R A%
RBRETMs R R, Southern 2% R S I4EW 3% F Bk AR AR, 122, R4 T-5S176-620 A-7)
FAT e R R H B R B 40P R R TR K E 69 DNA K B, 4468 F RA-F4MR 4 DNA 2L egdf S feid 42

WA T P TaEag ALl

KERIF: KA At B TA-F 9 R4 DNA 351k; g0, MY 349 % &K DNA; FR b

FESES: Q691.5

1 35l

jillls

1986 4, SRMISEAFIE LRI T E AN E
YIRS, JERE TARRE 255 A A HI )
Y. CRER AN B E R T, AN
AR T WA T8 1o ) e A 0 A5 6 1 it 2 AR 1 049 B
Westr, AT T WO AL B 5 R AT AL 7 1 L4k
R IR 2R 7 A AR /N 23 1tk T PR A A S
TERRE B T A dm A AL AT, D BRI 2 A
B EWHRBAT Z 22000, AL S
KGRI EA) 1, 20l REAE A LI 4
LR R BT R i T . A, AIKEE
TR IR Py R H AT AR CTIE A DO B AR
TR GRG0 Y DNA [ 55 FOUE T 24 A8
AT A5 DNA HE BN I8 5 31 FLRE R 2 el
X BERF AT RE B 1 A A P ML R A R A7
HT-B, FPERE R (B-glucuronidase, GUS). &
% LW % W (chloramphenicol acetyl trans-
ferase, CAT). % % (hygromycin phosphotrans-
ferase, HPH)S5bric 3 KL 2 Bl A=W 6 kL E 1 R
HAGUEW] 73X — mi 70, 7 ARl 1 O e ke ok AR
BE 2 R P AME 4 DNA A6 2 DLAME (5 3
BRI P BOR e A %, H I 7 S8 0 S ) il ()
DNAJKF I 731 Be A4S, 3K T4 KAEWY) i) st
FeBEAL,  SRAT 55 A BB A R R
IFCAEKRE AN AR IS T ROR M it

JRE U0, H g IX Tl it A A A 5 R U DA ke A 52
BE, FLH A TR R BAT VA ) R AR A
(MR ZH DNA, SRk gidmtt, HaEz
PR DR A 0 1) A DA A U T B BB
Mk, —HEEAASNE DNA FBOS A HE 52 RS R 41
[R5 AR, AMJE DNA R BUE 2 AR 41 1) )5 =X
AHES AT & . AR IR Urabidop-
sis thaliana) AW S, HH W AE 4 4ME DNA
fepk, DABENLY 3411 2 &1 DNA(randomly ampli-
fied polymorphic DNA, RAPD)Z /3 1A= 2% ]
FRVEN M T B, BAETHE 7 A FAM 4
DNA HAL 15y FUF 4 o S50 4 R R W75 11k
FR AR DNA | BAEZ R B A b 45 B
IR R

2 MRERE

21 KIEHR
Ak AR AR (A, thaliana, Columbia &
AR, ¥ [E Nottingham K240 B 7732 4 47+ O

Wis HEA: 2003-01-13

EEWE: MK T RSO H 7 s
(2001BA302B-03)
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(NASCO)#ME, %5 N1092, Col-1 [EH ARG, Fb
H—REBERE EMT, TGS H, M
TIKEL N 9.6%. HMJE DNA (At 8 ZH
2.2 KIG{NEEFRIRT

B AR M 2 = 1) TITAN J5AK g 25 1
AN, PCR #4105 4 GeneAmpPCR System
2400, DNA #ll /771X #% & ABI PRISM 377-96, il
J¥ ik 7 4 BigDye terminator v2.0. JE [A] fif %
(Digoxigenin-dUTP) Southern 242 Fxic FAS Il 1k 1]
& H PRMEGO Ao &80 45 Hybaid™
(&), L4 DNA /b & 6l %3R8 57 & (No.
SK252). UNIQ-10 3 DNA Jiz[FI i F £ (No.
SK131, Nal version). T- Zf& PCR /¥y vt ik
% (D0211, pUCm-T vector). RAPD 5|4, Taq
plus DNA Polymerase. dNTP L A& A K 71 H
LAY TREA T .. PCR 519 LB TREA
H A . TUAAT W47 : 6xSSC, S5xDehardt ¥
W, 0.5%SDS, 100 wg/ml 25 7% i K5 DNA B
B AT WK 4y : 6 xSSC, 5 xDehardt ¥ W
0.01 mol/L EDTA (pH8.0), 0.5% SDS, 100 wg/ml
A LA RS DNA B
23 BTRNSIMFEHIES DNA #FHIE T
fhF

gtk H dE B R4l 8 SR B CTAB
(cetyltrimethyl ammonium bromide, JEZ 1% L5
RIS peE = AR Jik, g BRI
B 30~50 kb, £EHT 40 kb, #i#T pHS.0 1)
TE 2% M W, ODyy/ODx=19, I W & N
800 pg/ml, AN T H Ar, feH 30 keV, &
1.5x10" ions/cm?, BKMYEAN, 25 Hz, 400 ps/plus,
ZHK AR, SEREE N KA T 2.5 he FEANLT
TAEELA A 2x107~6x102 Pa, #128 rhpE b & 3 /K
A, WETRERE 60°CLLU R o VENSE G S
A 800 pgml [ H i 4 DNA Will, EiiRil
12 h G, H TE WP+ 3 i, 28m KMk —
i, B 4CUKFEEL 48 he MR TOGME IR, Fh
AL H 100 K7 ¥ B[R] Flcs 1 J5URP 6 J]L(CK)
BN JEUR . B NEE TE . 85
Fel At LA T E SR T, pH{H 4.5~5.0, )t
3 5000~6000 lux, YGIER[E] 16 h, W& 20~22°C,
B 7 2C.
24 FHAES RAPD-PCR ¥ 18

BY LR I 228 75 AR K U i B o &

100 mg, FHPGAG B4 b i, 28 TR K bk =k,
~20°C & 47 . FiHR DNA g if, X $2 350 &
GENOMIC DNA MINPREPS KIT 345 B in
Meal I cell lysis solution Jii 65Cii#t 1 h,
BN precipition solution )& 65°Ci#i# 30 min), #2
HU A K. DNA ¥ T pHO.0 1) TE 22/ £+ 80
2 10 BIEBE ML 51 W, 5l W gw T b S41-80,
S161-200, 25 wl X N4k %, taq plus 10 xbuffer
2.5 pl, taq plus DNA polymerase 1 wl, 25 ng ]
BB DNA, dNTP(dATP:dTTP:dCTP:dGTP=1:1:1:1)
400 pmol/L, primer 0.4 wmol/L. RAPD-PCR [f]
NN EA: 94°C TARYE 30 s, 46 ANYTHIMEIA N
95C A1 30 s, 36°CHEME 15 s, 72°C ZEAH Jx B
1 min, 46 NMEHERSE, 72°C%MF 8 minl'Z,
1.2%) B IR R eI FELUK,  SEAMT S SRR .
2.5 TRETH) DNA U FEFIER b3t

X} RAPD-PCR 4 3 28 5L v (1 37 19 A% St 2% s F
JR TR AR A IR, o B 3 pUC-T 445 4 4k
BT 5 ] £ (1) DH-So K32 28510 L, TFIREE IR,
W EPEIERE, PRHBHME R, FRHRTRL A, R
kL, HIKIUE H R BOR SR Bk T, ik
Ja M . W 45 SR TIGR (The Institute of
Genome Research) % #i Z2 HH 40l g 7 52 2L R 41 )7 471
HEAT [ U8 L X, b K1 2 B Gish 45 JF K I
BLASTN (Basic Local Align Search Tool Nu-
cleotide) ™, [t XJ % v % B blosumé62, ¥ {H
E=10, %4l % ATH1 chr all.5con, & X &%
¥R RAE .
2.6 PCR¥ 1%

HEF B 3 A8 e Ak W B L 7 51, Wik E

PCR 5|4
Primerl: 5' GGCAACATCAACCTTATC3'
(+93 ~ +110),

Primerl": 5' GTGCTATTCGCAATTACTTTT3'
(+381 ~ +400 f#) H£ME)

Primer2: 5' TTGGCATGTGAATCGAGTTTTGT3'
(+58 ~ +80)

Primer2": 5' ACCGCTTCATAATTTGTTGTA3'
(+460 ~ +480 (1) H FME)

Primer1/1' M) & PEME 45.5°C, Primer2/2' )&
PRI FE 48.8°C o 43 i AU I 3 5 H(CK) 738
HH AR 5B 4% 5 (RAPD) 1) 2 28 A S o I H 0 1 ik R
4| DNA A AR BEAT PCR 9748, § 3440 94°C
A5PE 10 min, 30 MEFRN 94°CAVE 45 s, FFET]
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BT WE 4 DNA AL e T2 110 05 100 Bt 329

IR E R EETE 30 s, 72°Ci%EH: 2 min, {EHIASE
W5 72°CHRAF 10 min
2.7 Southern %

X H WK 41 DNA 21T Southern 2448, 434l
DAXFRE (CKO BRI 8 3 ) e, [T s 1 A% S
BB (GEBEAE pUCM-T W J37 2 Ak b ) g BH 4 %)
Mo Primer2/2' XFFT A 7 BEA 39 = 0 e [l i
JEFRIC A Southern 242 #R%l. JE[FIM7 % (Digoxi-
genin-dUTP) [R5 ic 5 K S5 AR 4t A TBO 1 A i %
MR P i BB T . X (CKO FH i
FENA L NV E.coRI 37°CHREFVIE B, B gt it
IEHK G, FEBRTESSAE T, e R AT A Wt

Fett o IRAAEZRATI AT, 2R3 E ) 45°C .

3. 4 R

30 BRI 2AMRBTSE

7t 100 K22 851 A 3 H i 4 DNA AL
FATFSRFI T, H2F 94 AN, JCHT 90 BE, HorpiEit
W 3Bk, RMABRH, BREN5.6%. EPEHL
R IR — R G5l T-5) 1ERARSLE
IRFFE R %, WK 1A, T-5 MR E 724 KB Bt
WAV R it R B R B AR, 5 5 SR

(A) (B)
Fig.1 The phenotypic variation of T-5

plant. (A) T-5; (B) Control

i, LR EIERE AT ERER, RN,
TEARBAISE, B A o HE N ARG AR I g
AR (CK)E 12 Ko 1T TIARMATT I IES, o
— KR R R, BRI TS . TS5 HE
PR 2 ARFEFD 100 KL, mE 96 Bk, TARKH M4k
RINEH, AWHEERRRFICERR R R ad
H T-5-1 f T-5-2), —HRFHIRAER A Gd A
T-5-3), —HREBITCIRAR GdA T-5-4).
3.2 RAPD-PCR K[

LIRS TR 32 3L R 2 DNA BE 4540k

FCEE TR, A/ Aso>>1.8, 28 1.2% 1) 55 I 4 et
JHL VKA W, DNA Jr Beag 55, B K/ 30 kb,
754 RAPD 525 (1) 5Kk . RAPD-PCR 3 1 rp St ik
FET 80 ScBEALTIMIXT 2 ANXTHL (CKD~ T-5 A
HARAR S AR I 3 R 41 i RAPD-PCR 3 #f, Horp
72 451 WXERF S (CK) ) RAPD-PCR 4 3 )=/
184 43 Wi 4% 7ir o« XFF S176 514, T-5 5 %F B
(CK) AHEEAT 1A BATTEE MR A8 1 4, &)
2, KR 620 bp, 04 T-5S8176-620, H

1 2 3 4 5 6 7 8 9 10 11

500 bp

Fig.2 The result of RAPD amplification to T-5

and its 2nd generations with random primer S176.

1,2: T-5; 3,4,6: Control; 5,11: Marker; 7: T-5-4;

8: T-5-3; 9: T-5-2; 10: T-5-1
K= SPRRGE . BEFLTIY S176 % T-5 1AUA2
FEbE T-5-1. T-5-2, T-5-3. T-5-4 JEHZLI9 1y 4h
RIE 2, A2Fpk T-5-2 919 -5 HR A [ 122
SR At . BEHLGIY) S176 1P S 4Lk 5-TCTC-
CGCCCT-3'
3.3 MFFER

Xt T-58176-620 HEAT [FICI P, U7 514

MI3(HHM MI3(-), 1ER PSRN, FED RS R
UEF T B0 AT PAZE i 620 ML 2/ H ) B

1 2 3 4

5 6 7 8

Fig.3 PCR amplification of genomes of the
control, T-5,
primer2/2'. 1,8: Marker; 2,3,4: T-5, control
and cabbage for Primer2/2'; 5,6,7: T-5, con-

cabbage with primerl/1' and

trol and cabbage for Primerl/l'
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PN SO [P 7 25 R 3 3 B, T-5S5176-620 1)
SEREF AU
1  TCTCCGCCCT TGCATATATA CACACTTAGT ACTTACGCAC TTAGAGCTCC
51 ACCGCCCTTG GCATGTGAAT CGAGTTTTGT AATTATAACC GAGGCAACAT
101 CAACCTTATC TTTAAACGCC TTGGCCTATA ACAGTCACAG TTACAGTAGA
151 TTGTTATTAG CAATAGATTG CCACGATCAG CAGAAAGCTG TTATTTAATT
201 TTATATTTTT TACCTTCATT TTTTAAATTA TTACTTGCTC TCTATTTTAG
251 AAATAGAAGC AATGAATAAA AATCATAATC AATGCAAATA TGGAGAACAC
301 AACACAAAGA ATATAAATAT TATAATACGG TGGGTATCAA TGTGTAAATA
351 CTATAATATG TTGGGTTACC ACGTACAAAC AAAAGTAATG CGAATAGCAC
401 GTACAAACCA GAATAAATAT ATAACTCATG GCACCTCATG TTAAATGATT
451 ATAGCCTAAT ACAACAAATT ATGAAGCGGT AGCAATAACC ATACCGAAGT
501 TAAATAGACA CAGCTATATA CATGTATGCC TACTTACTAA TTGTAATAGC
551 AGATTGTAGG TACATGTATA TACCTGAATA TCAACGTGTG TGTCTGTATA
601 CTGTATATTA GGGCGGAGA
TS AT (588w, & 66.56%, J74153 1t
KW, ZFPHIRILEAMNER 6 MEHEP S 2
2l gt , (HA AT 5% ORF, K ¥ ORF K
180 bp.
3.4 T-55176-620 515 7T & R A 19 EE L 3T
L T-58176-620 1) 41 {f Jy query sequence, 47 Kbp
7F TIGR ¥ 90 1 I 22 JE DR 417 31 1 v dE AT T £
o Lo g R w5 gk, a7
BT 15 ko R ACHF 51 30~180 i [l UL e J& 45 i 1 3kbp

FHA 3 MR, 3 A0 2 M Tl
TR RO, 1AM T S Gt ik, ARIME
¥Ih 64%, RS T4 230~619 3 H AT 58 = UL RS
FEMA 12 M8 gd, APERE 55%~60% Z [,
7t E=10 1] BLAST # & & 1~ , 424 % ¥
180~230 ¥ [l W A IR s A &R i
3.5 PCREBLER

JH Primer1/1' F1 Primer2/2' 5|4 43 54 318 Xt HE
(CKD. T-5 MFRATH W (135 K141 DNA, 3314 45
il 3. Primerl/1' (4= K B 4 308 bp, X
EHIYAE T-5 HEAh 3 T KR DNA K
B, HAEXT (CKO FIH 8 JE R4 I e 3
308 bp [ F B. Primer2/2' [f 7 19 77 4 K B4
423 bp, ¥ HELERA Primerl /1" IS FEAIARL
3.6 Southern Z¢3ZZ5R

FeAs g B 4. 5 HIESEAL VK IE 4.7 kb
Ab I 4 BT AS s, ST (CKD 4] B
A BHPE AR 5% -

Fig4 The southern blot of genomes of A.thaliana and
cabbage digested by E.coRI with T-5S176-62 as probe.
1: Control; 2: Cabbage; 3: Positive control

45

ARSI T PR I AR R, AFE 2 O R
(CK). B FHEANL S EARIKS TE X,
ECL B — RAIN I, B e B AR A
A LLUE W] T-5 AEH AR 2 2 A8 7 5 A1) 4> DNA
A HEMEER . AR R4 I AR 4L,
R T - FRAAE, Ml n, FEAH B 1
P A3 B TR R AR S IR R 254 A 41 2R
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BT WE 4 DNA AL e T2 110 05 100 Bt 331

BT3P TSR S ) 22y AR SUR 2
A0 A S, AR R AME A DNA 1L
R, BRI A SN GRS AR 2
BEARIRD M T BEAE S N AR R 75 DNA
B, XUECOR[RI I AMIE DNA F BEE 32 AR 40 i b i) A
M RARFR, Kk T-5 B TR 2k ok, T-5
TR AR T, DECE bk U AF
TER™ B IPER A3 B0, 1 RO I A4 B 5 1) i DR e
TR R R R AN, T-5 NS ARt AT
ResE—NEE .

e % T-5 K 3 74X ) RAPD-PCR 43 #7 1,
S176 51¥4r T-5 A — A7 404 J bk T-5-2 9™
B8 AR ) A8 S BT 401 T-58176-620, UM T %A%
SRR DAL I . T-5S176-620 FI98L g I35 ik X 41
AN F BV BC B 35, TIGR [P RS T 2 36 R 41
FEHIBE K [ Columbia ZEZ AL, MA) 22 57 48 L
DAL ZHL 1 J 350 DX 3k AN T 0k 21 bk S 2 R R K
Primer1/1' FI Primer2/2' W & 5| ¥ ¥ A g I\ X i
(CK) 3 th 1 3 K B 1) DNA Jr Bt . LL
T-5S176-620 #5y JFHIVELREF RN (CKD &N 41
BAT PR 47, XA ULEH T-55176-620 A4
MIT SRR G )P H] . T-5 28 TR T
AN EE 4 DNA ALk, T-5S176-620 Wiz 2k H
HW RN, T-55176-620 1EH 4T 5 H W5 5L K 4H 1
Southern 2428 &5 FUF I 71X — fio

SR, ARHE T-5S176-620 ¥ i1 () # % PCR 5|
) Primer1/1' F1 Primer2/2' HIAN 68 M H W5 FE R 41 b
PBEH G N DNA F B, JRAT145 43 7l
FHME A DNA FAUIRE SOX — IR G347 T h
I AT HEN . 257 A A4 DNA A6 H 1
TSI 531 AP BEARAS, 1T VA SR B
ELH T D EFIN 73 PRI B B . 25
WA ISR 4 DNA F AL 1) 45 AR 731 7K1 1
B AL Re D R AR AR e, HEAR R AR
BEaRmMER, AR R 0E B B HIE R 5%
IR TEA, BAT H SRR AR R, 58
e AT IR AR RARAIE T A Bk i e e k. 7
B PR S ANE 4 DNA AL AT, FeAT#1E
() AN R DR 20 42 DNA F By, BLAR Sk stst 44
5 BBEANZ ARG, LA A T7 20 3052 AR AR A
41, B oFRTREREAETBL AR IE T
ATTASE I 1) (1) U5 P BEAE 52 A4 20 T v DR AR Dk (1) &
¥, DA B2 ARG M6 A5 DNA AT A “BH7 1)
R, WEgYIAE . ARSI A 2 LA Primerl/1' A

Primer2/2' 45| 4)(¥) PCR 4" B £ Rl v] g2 2 73X
BB TP LS, XA “BHE” AR H gk
DRI AL A B AT AE R, FSZ IR “B A [F]
It 7 i S B A AR R R A B KR R g, T
AR AR Y MIiE R R AdnptAdE = hith),
DRI A R AT R 2 A g R v 2 R I — ) R
MBS 7 A A4 DNA F AL FE ihs A 284
(10735 B il ds X At “B 7 4 DNA Jy
Bt, DNSEBA AN 52 A I A S PEARREA T PP Al I, 22
2 B H5 R MERAR S AN BT REAI M (it 44
HORE Y P BAE P A4 B B AT BT AN

SE R
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Basic local alignment search tool. Journal of Molecular

THE MOLECULAR ANALYSIS OF CABBAGE TOTAL DNA TRANSFORMATION
INTO A.thaliana MEDIATED BY keV ION BEAM

BIAN Po!, SU Ming-jie’, QIN Guang-yong’, YU Zeng-liang', HUO Yu-ping?
(1. Ion Beam Bioengineering Laboratory Institute of Plasma Physics, Academia Sinica, Hefei 230031, China;
2. lon Beam Bioengineering Laboratory, Zhengzhou University, Zhengzhou 450052, China)

Abstract: The total DNA of cabbage was transferred into A. thaliana mediated by Ar" ion beam
with the energy of 30 keV and influence of 1.5x10" ions/cm® Among the 94 transferred plants, there
were 6 phenotypic variation plants. One of them, marked as T-5, was studied. The genomes of T-5 and
its offspring were analyzed by RAPD-PCR with 80 10-base random primers. The result showed that by
contrast to the control, a new band, T-5S176-620, was amplified from T-5 and its offspring T-5-2 with
random primer S176. Its sequence was aligned with genome of A. thaliana by means of program of
homologous alignment. A Southern blot to cabbage genome with T-5S176-620 as probe was carried out.
Both of their results indicated that T-5S176-620 was not in A. thaliana but from cabbage. However, the
desired length DNA segments could not be amplified from cabbage genome with primers designed with
reference to T-5S176-620. In terms of the specialties of total DNA transformation mediated by keV ion
beam, the possible reason was analyzed.

Key Words: Total DNA transformation mediated by keV Ar" ion beam; Arabidopsis thaliana;

Randomly amplified polymorphic DNA; Homologous alignment



