825 % 454 J T %Y B e Vol. 25, No. 4
2008 4F 12 A Nuclear Physics Review Dec. , 2008

NEHRS . 1007—4627(2008)04—0414—05
XS ERERNERKTFENEETFTERERAHNZ I

al *)%%ﬁzv ? 7}:39 Eﬁgﬁfﬁﬁv I HB%A'a j(IJ
(A R B A BRI ST BT . HOR 2201 7300005
2 MR R BE . TR 220 7300005
3 EMAEXKFESERE, Hl M 7300005
4 HNE AR TROARE P, Hil 2 730000

Ak, & whe &=

W OE RN TXHLEEAERLARRF SN, WA REA L E AN R ERRE—
THERKE. UERLTHENF AR, BE5—20 GyWMXHABEMTER L EKKAL
B, FREWH. WERE, BREAERAREHEAEEHEINENARRERO Y mAER, A
Roum®m AR (PCROXMNARARMRAAT T 2 FATFHER. I5 Gy XL BEHERTEFARKR
WAESHE, BHERFR, EFP AR LERBULAEBRERZLREELE; PCRERZLEN, X
WARAFHRI0008 rolBHEE RIGMPEANFELBZARROEEA &, XEHLEEFEHF LR

RWEFEA -l R#EER, EREREFSHAENL GyI M £,

X EE: XHHL; BER; 25 LKhHE
FESES: Q813 X ERFRIRAD . A

1 5|5

BE & R o0 swlE ., EAH SRR RE IR H
U R e Al i T JR Sy A ) R DR 3R 3K R 4 R
PR R AR T B, HbRITE A5G T
HAHBEDNAR B AR, F A M bk & P A
JE  JCO g AR B AR B 5 0 AP R PR P DL BUAIR A5 A A
M H 7 s G e b e R ik — L R
T A A3 3R AT 0 o 5 P 22 AT K 0 — A FE OB T 1Y
[R5, ROt s dn o] s N7 3 BN () 0 1 A 80 A
. AW RERRN . BCIE BT &
B AS A T T A v B8 R0 3k 1% 5 I [R]85 S5 MF Y
TR 23 X 5 A AR 7 A — g iy >, (A R
LU BN W RN 7 A S E N DA N il VU 118

2297 C Eruca Sativa MilD J& HF B Z kR
T MR, B, DO P s T Bt
FRTETT EFR . AR R T F AR Y T
M EEE BT TR 2O 0 A AR R TR B

x WS HEHE. 2008- 02- 04; {EBHHE. 2008 - 04- 03

AL SRR SE DT I . T 5% I8 % 5% AL I BF 5 a8 R
ULARGE o O TR A S R W 5 1 A AR R ) 5
Wi o ASBIE S 3 A XA A A AR AR AT T I 5 0 3
JESL TR IT RO IR 1w I AR 3 O e L
BARB AR BE T — & 1 S B AK s

2 MEERE

2.1 HEHHEREK

TR 1 7 IR 25 T AR, 70 %0 £ R B 30
ss 0. 1208 HgC1, 28 min, JoHE K ik T, T
WUEAU T 4D TMSE AR R 5L, (201D C,
12 h/d, 1000 LXA e A T 85 5% .

AR AT T Y FHR10007 bk Pk B2 B 7% 42 b
F450 mg/l Kana [ YEBW /&£ 723 (pH 5. H)HF7,
18 PR 35 K 3228 C, 180 r/min) & W W 7E600
nm K Ak 5 W % 18 (ODgoo ) K0, 6—0. 8, FHt100
—200 plIZ W 510 mIB i ) YEBEE FRR & - 78

» EEWH. HFEAKRFEESRIWA Q075151 ; Hilr#A T KFHE L350 H (O702NKDA045) 3 24 i Bl 47 B3¢ 30 H (07-2-07) 5
v RR 2 B VYR Z 6 AA HE R R (O760160XB0) 5 Hli 4 A R B2 3 4 W B H (O803RJZA074)
TEFEE N RPRAEQ974—), B AUK) . HREE A, BE0F5e e, NFER AW FE N 5E ; E-mail: wuzhh@impcas. ac. cn

£ BIRBEERA: 5K 4, E-mail: zhangh@impcas. ac. cn



]

BUR AR XU 2 08 O B AR AR AT T A 3 25 0T i A e AL Ry 32 ¢+ 415 -

HATR 2% 7 85 5% B (ODgoo ) #4550, 2—0. 5 i BEAT §%
.

2.2 #4i

HU3—6 AP IR 1 JC T 1 R IR, AEMSER
IRk PR IR 1—4 d)5 . B AR MRI000 5§ W 43
BEYL5, 10, 15, 20, 25, 30, 35F140 min, FEH5.
10, 15F120 Gy X £k 43 1) 46 B AL 31, 5156 43
FH5, 10, 15120 Gy X §f £k 4m BAL 3, 743 3 ]
G Ak BR1000W W % %5, 10, 15, 20, 25, 30,
35F140 min, JCHUEANM T, B TR EMWMS &
REEFRAL, 25 C, BB PR FR2 d, FIEEA
i B R Y RS B BEORS R e 4L R B 4R AR 8
Fl4—21 dJg. UINAMREAR BRI R IR, 5%
F 8 3k JE IS Al (celD) 500 mg/1M) [l MSEE $5 8% 35
5, BT A, JFB R R ek EE . 6— TR .
ARG celiy1/2 MSE IR B, B IRY BIR R

PR AL B A DTG 3R, R
FRLOBAME R . 21 A5 Ge it fh 3 F Hh AR 2% 1

AL AR (V0) = (% A & AR 11 A1 A 580/ A1 A 1
M X 10095 5

HHARL 2 R = BT A AIMEL AR 7 AR I R B AR
SN A S
2.3 ERIRFPCRIGT

P B ZE A RO E (R SDST . HEEZE IF KR AR 5
RZADNA, Ff LA 5T Jo 18 f 5 L ZHDNACK B %f
B, SRR DNA T TE. 4 CORAFFH .

i FiZdravkovic koracZ:" {& #Slightom%E
IS AT B rol BIEER P B B 51 ) 4T R 5 B I R
M (PCROY" 4, H hPCRY" ¥ 5| ¥ H. 5'-ATG
GAT CCC AAA TTG CTA TTC CTT CCA
CGA-3"(F %P ; 5-TTA GGC TTC TTT CTT
CAG GTT TAC TGC AGC-3'CFife) . i Eig4Ed
TREHARMRSARA G P& 95 CHi
S5 min, 94 CZA8#:1 min, 61 CiE k1 min, 72
CHEM1 min, FL364MEHF; 72 CHKLLIEM10 min,
PRI AE L Vo 1) B RE BE S b A B SR AR I AR
SRPUR-SiE E]i

3 ERERWH

3.1 ARBOESEE
ZEIT Y R AP O [R] A1 R R 49 53 B R1000 B A Ja%

P10 dji, HREREZ K B AR, X S AR LA &R
AP RIRRAE , B SUE SN, HERE, 41
M5, i, 2 W, Wi ) b ol iy 5% % ik 2 1w
A, k. BBRTE S . FEICE R 11/2 MSE;
I3 Gl A K IF P AR 2 BB D 5 TR Ak
FEAR G 09 F bR IR, A LS/ MMRK . B
) FRARE SR, fETCME R 1/2 MSE 3R 2L b i
WAL IF A IET: . I E2A IR LA . A5
OB TR IR (HAS [ A B[R] o 0 A 1A 3 5
XD REECa P>0.05, b P>>0.05), HEH.
T K5 3% B[] B 3 e i [ 6 55 Ak R A — 2 g . H
Tl AR R BTG L TURE 7 e R R G i E] 43 50 A4 d
2 d FI15 min, B LAJS 1A S5 56 4R 2 A4 di ik i+
MRS A, FREFR2 dJE . ARIOOOTE Bk 1E it
REIR Y15 miniB 1751011 .

Bl AR 297 & RAR
(a) HOBPeARFEIR, (b)) BYIEEI, (o BWIREEFRNERR,
(d) [FARKE IR0 RoRAR

40

S0t N
Q
8 N
—
= \
.8
5 20+ *
3
=
10 |
0 10 20 30 40
Time/min

PRI 2 35 e I i) 3 5 R AR 75 5 26 14 5 i)



. 416 - B F Y B R

F1 SMEGTHE, BREBEFHEGEZRRESHI M

. W ok 5 B0 SR A48/ block RARMIFE SR
i ] /d SRl T W) it TR
3 1 24 27 16. 72 11.1°
4 2 31 29 22. 6% 17. 2"
5 3 25 27 20,0 18.5°
6 4 25 22 16.0® 13. 6"

* FIF 5 SR AH BN JC W 2R a P>>0.05;

3.2 XHIZERNEFEARRESHE N

POV TCTE B R T R R AR AR B R e R
FRIRE, WA RARAR A R 2 R AR AR R
LIS, Tt S 6, iS4 -2 BEmk
R, RV LIE W, 5 R YA B X BE 4 A
Ho, S XBHEiE MG, 2500 R R A9 7 0% 1 2 1
fiiCa P<<0.01, b P<C0.05), H % &8 5t 7] & H A —
SE IR . AR AR B B BT R 0. JF 4R AR
BF R B4R AT, B M4 MR B Gy)s, i
SRR LT FEAR, B2 R #ARE, T
Geil e ad s A IR IR o SR Y S R R R
RAR S 5 2 L e IS 12 Y 9 2 (¢ P<C0.05).,
3.3 ZHKRhrolBEERPCRY L R HH7

rolB & KM K Ri fiki TL-DNA |5
RAR AT B YA 56 B LB 0 B3 TR L R

R2 XPFLERIZFEARRES

T M 75 AR LR G 3 22 5D P>>0..05)

rol BIER 7 HN 1B 51 W0, e N 25 9T IR AR /Y 5
DNA H 4™ 4 5] 3 28 1) 29450 bpfy 4 5 ¥k DNA K
B T B X BE 0 3 P ZHDNA U 4 36 R 2 ot A
Bro X vl W & AR AR AT B A RIBT R TL-DNA F #rolB
AT A TGP T ZIT RARR B A

450 bp

B3 2597 ROARAR throl BAEPR i) PCRAS I
1y Marker; 2, 37014 B4k XS B CLE 3 A0 B9 3G 44 5 550 FE
o R CRARAD I 185 2531

B2

O A 1 AR B[] AP R B RARMF 5% P
2 x ¥ BT
/Gy /d /block %) -

AR YA I 0 0 27 0 0
JUR YL A IR 0 14 38 21.1 1.5
BRI 5 10 18 44, 4ac 1.75

10 11 22 45. 5ae 2.2

15 10 28 50. 0 2.0

20 11 36 50. 07 1.7
S 5 B g 5 10 48 33.3b 2.25

10 10 38 36. 32P 2.8

15 11 32 43. 8¢ 2.57

20 11 28 42. 90 2.33

x HHBRMREBAMIL: a P<<0.01, b P<<0.05; S54ck@BGE{EHAM e P<0.05,



]

YRS . XYL IR X R R AT A 5

T B AL R < 417 -

4 AY

&L

it
AT R A W IR 2 A S (Al 3
TR R R B B HE AT AT R AR L 4
SRALRPUME . 42 1Y = 5. A i 5 A B 0 4 il
T, AR — R ERET,
ARHFGE I AS TR0 XG4 IR, RE g 4l
FEOFRORAR A AR (R T, U5 R AR A
T, SR, YA SR R 15 GyB, SR
AR % BELLF A AR . X AT RE R T A4l 4R
A GRS 5] W 2 4L o S 28 1 i R 25 08 AN 1A 17
W0 105 I B A TR A B ALt 2 U, B R AE
HEE (T AMEL AR 005 01 4 A 9 v 30 1 i 5 . T8 R T 4
BRI FF AR MIE, RS HMESE B 195 A4t
THEZHHLE . TR BN AR A 48 . (58
HEFR) 3 8 . DNASE U H 2 Yo O R Bl B i 45, fi
HARME LG E H 2 S S AE T . 4 U R
5o DT 5% Al o3t o . 25 SRR . XU 4R 4R IR 1
i B A 37 R X RARARAF A R ST s L e b B
A — WA IEE T 3 R AR AR B A kAT
b ) 1) 35845 B AR R B T — P SRR A
ARG KRB, Jeid Y I 4 B KRR i 5
b 56 4 RS R e (R v . 3K P BB i TR R AR AR
AMEARAG 14 R AR AR KT T BORL 19 T-DNA X Bt 9k
V55 BTG, MO 2 #ET-DNA X BE i 87 477, 48
5 T-DNA X B A HE s ) 3 AL i JL R4 v T
FEARARR . SR Y I R A AR BT . R AR
EAMARTE B T 4% 22 (3G S PR Sl 8, S R AR A T
Wi R T-DNA B 5 95 000 . i st 4s R
J 15 Y ) A BRAH 4 F SR RO SRR B T8 2 1Y
FREDGEE . FTRL, AT AR S .

% % LK (References) .

[1] Wang Guanlin, Fang Hongjun. Plant Gene-engineering. Bei-
jing: Technology Press, 2002, 499(in Chinese).
CESRM, Jrms. myhm TR dent. B s, 2002,
499.)

[2] Fu Chunxiang, Jin Zhiping, Yang Rui, et al. Acta Bioengin,
2004, 20(3): 366(in Chinese).
(HERE, BT B F5 AP THE¥H. 2004, 2003):
366.)

[3] Xu Hongwei, Zhou Xiaofu. Chinese Journal of Eco-Agricu-

(4]

[6]

(7]

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

lture, 2003, 11(3): 45(in Chinese).

CRutAh ., e, T EAESREHR . 2003, 11(3): 45.)
Hou Kuanzhao, Wu Delin, Gao Yunzhang, et al. Chinese Dic-
tionary of Seed Plants Family. Beijing: Science Press, 1984,
184 (in Chinese).

(BESE . 4848, mZd s 5, o E A F A Y B E ) gt b
Fha A, 1984, 184.)

Yu Shuhong, Li Ling, Liu Chuanfei, et a/. High Technology
Letter, 2002, 3. 34(in Chinese).

(FWZ, & . XE & mHEARBER, 2002, 3: 34.)
Wang Li, Yu Rongmin, Zhang Hui, et al/. Acta Bioengin,
2002, 18(1): 69(in Chinese).

CE - #, T, & % £ LR, 2002, 18(1):
69.)

Zhong Jun, Li Muxun, Biotechnology, 2002, 12(5). 18(in
Chinese).

(b %2, ZORA)AEPEOR. 2002, 12(5): 18.)
Zdravkovic-Korac S, Muhovski Y, Druart P, ez al. Plant Cell
Rep, 2004, 22 698.

Slightom J, Durand-Tardif M, Jouanin L, et al. ] Biol Chem,
1986, 261 108.

Di-Cola A, Costantino P, Spanol.. Plant Cell Tissure and Or-
gan Culture, 1996, 46. 203.

Wen Xianfang. China Nuclear Agriculture Sciences. Zheng-
zhou: Henan Technology and Science Press, 1999, 116(in
Chinese).
GRYEDS. PEA S M. i wg B2 BOR HeL, 1999,
116.)

Yu Zengliang. Introduction to Ion Beam Biotechnology. An-
hui: Anhui Sci Tech Press, 1998, 177—180(in Chinese).
(R¥GSE. B RAMEARTIE. B8 ZROFAHAR W B,
1998, 177—180.)

Han Jianwei, Yu Zengliang. Acta Biophys Sin, 1998, 14(4) .
757(in Chinese).

(oM, AR, R, 1998, 14(4): 757.)

Yu Zengliang, Yang Jianbo, Wu Yuejin, etz al/. Nucl Instr and
Meth, 1993, B80/81. 1 328.

Yang Jianbo, Wu Lijun, Wu Jiadao, et al. Sci Bull, 1994,
39(16): 1 530(in Chinese ).

&, RAEH, RFEEF. B ¥E M. 1994, 39(16):
1530.)

Xiao Guoging, Song Mingtao, Li Wenjian, et al. Nuclear
Physics Review, 2008, 25(2): 161(in Chinese ).

(B ETF, R, 230E%. T2 HIEE, 2008, 25(2);
161.)

Zhou Libin, Li Wenjian, Qu Ying, et al. Nuclear Physics Re-
view, 2008, 25(2): 165(in Chinese ).

AR, 200, i BAE. R BITiE, 2008, 25(2) .
165.)



<418 - i F %Y e 5 25 %

Effects of X-ray Irradiation to Genetic Transformation of Eruca
sativa Mill Mediated by Agrobacterium rhizogenes

WU Zhen-hua' , ZHANG Hong' " #, NIU Bing-tao®, LI Sha’, WANG Gen-xuan®,
SUN Peng', LIU Bin', LI Ning'
(1 Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2 School of Life Science, Lanzhou University, Lanzhou 730000, China;
3 General Hospital of Lanzhou Military Area, Lanzhou 730050, China;
4 First Middle School , Gansu Construction Engineering Corporation , Lanzhou 730000, China)

Abstract. To investigate the effects of X-ray irradiation to the hairy root induction of Eruca sativa Mill,
and to provide basic experimental data for concerted reaction of irradiation to the Genetic transformation
technology. The aseptic cotyledons of FEruca sativa Mill were jointly treated with the X-ray at dose of 5,
10, 15, 20 Gy respectively and the different infected time, then the influence of explant age, pre-culturing
time, dose of X-ray and infected time were studied. Furthermore, the hairy roots were testified in molecu-
lar level by the polymerase chain reaction(PCR). The irradiation of X-ray at dose of 15 Gy can improve the
frequency of FEruca sativa Mill hairy root induction in a dose-dependent manner. Moreover, the transfor-
mation frequency in pre-infection plus irradiation group is higher than that in pre-irradiation plus infection
group at the same irradiation dose. In addition, the PCR analysis also demonstrated that ro/B gene of
T-DNA from Ri plasmid had been integrated into the genome of the transformed roots. The irradiation of
X-ray has some positive effects on the hairy root induction of Eruca sativa Mill, and the optimal revulsive

dose is 15 Gy or a little bit more.
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