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JFHEE, FEA Y MRRIASERAIFH) . RIEFin
2 (EST) BAFE N7 5] K H I ReiR s Y b5 538 B
J ALY R 2 A1 (SNP) | &) B2 7 31| B & #r i (SSR)
BEEESEZERFR. A HR¥ELNHAE b
(Daikon) #1377 & 7F 26 606 4~ EST f/NEIEHE B , x4k
EST RI8f#2 A% 10 381 /> unigene™ . L, H A& FH A
i TE NEREEAFIS R ASTE REREL
Ket—P i R DR EIR SR AL T AR R AEF

H T REERSE A RS M AR &
HedEEHR EEIREIT L E T4 B R 5
R MET 2. B MsER R E S, — 7T R
BeE MR TREIR A, 3 — T AT AR KA #EE b
PR B X ERACE, #ET ot S 45 R RIRS . iF
T T RIFERINAFE N BAERER 7k, FI A
40,75 % H (green fluorescent protein, GFP) & £ 3R %

LaSPS protein. The results indicated that the ORF of LaSPS gene was 1 269 bp (GenBank accession number KT318734),
which encoded a protein of 422 amino acid residues. The LaSPS protein which contained solanesyl diphosphate synthase

domain was the member of ‘polyprenyl diphosphate synthase” family. Bioinformatic analysis indicated that LaSPS protein

which located in chloroplast had no transmembrane domain and signal peptide. The multiple alignment and phylogenetic

analysis indicated that LaSPS protein showed the highest homology, 91% similarity, with AtSPS2 protein from

Arabidopsis thaliana. The prokaryotic expression vector pET-32a-LaSPS was constructed and the recombinant LaSPS

protein was successfully expressed in E. coli BL21 (DE3) cells. This study provided the foundation for follow-up research

of its function in plastoquinoe biosynthesis pathway.
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K (kanamycin) 1E % B bR 45, 3 3 9128 1 R IR B K i
2 HUPEE GFP J B34 & GFP 56 MR , 45 Ak HH 41
TRFE N B BT A8 MEARIKRN .

1 MHEEF*E

1.1 stk

PR “AEnt-13"8 N (Raphanus sativus L)W B I
KARINFFHG.

RIE R IFHE GV3101(Agrobacterium tume faciens) ,
JEhE pCambial301 &7 &0 5 Y6 8 1 FE P i) ke, 3
W B R AF .

1.2 RHEHk
1.2.1 AR PCR ¥ 1 psmGFP H i) GFP 3
P BBt , BamH 11 Sac 1 X PCR 72497, [FAtH BamH 1
F1 Sac 1 3G pCambial301, M By i W5 o [a] i 45
fk pCambial301 K H B, &4 JEfk e B8 EA
JE ki pCambial3012GFP, 7E A t5g62390 Fl A t3g51780
WIIE 5140 5 s BN b Sac 1 EEYIN . Sac 1
Ay RIEE ] At5g62390 F1 At3g51780 ) PCR F Bt . [FIBt
FH Sac 1 B E 4 kL pCambial3012GFP, 3% 1k,
2 oE ok X S R B R 43 B Bk pCambial 3012GFP262390
F1 pCambial3012GFP251780,
L2.2 BBAKRFSAKRE SR HERZSHM .7
BAZAS Y I AT FORL, AR IR AT, VK 30 min, Y
A 1 min, S = 37°CRtfL, INA 1 mL LB k%
FEHRL,28°CE2RI%FE 4 h, 6 000 r/min B> 2 min, & F
HW EREERRMF& 25 mg/L # B E A 50 mg/L
RIRBE R LB FEAEEFRE 28 CHRIBEREFE 2 d. Pl
BT BA B A LB BE 3R, 28°C 1230 1/min BE 5
48 h, WA T RAF S .
1.2.3 WMEAHENERERAE AR
BOERMRE R E(EFH GFP ) F 50 mL iy
YM Wk FEE, P 28°C .250 r/min B 15 FE 24 h,
WAL F 3 #AE K B R B, L 4°C .8 000 r/min E§.0»
8 min, % g IEAKRER K MS #EREERE D,
R A A — & B A R T ] silwet-77, 8 2 B R BE
KE 0. 02 ARSEXTE MEFHATIRAELE(E 2),
L2.4 MrRESER ¥ MIEBRE WERE
AT B AR SR K R SRR ML E 7500 MOTEDRS R K
30 min, 7EEHMLTAEGWTTEIAIR T BRI B 8 Fh
B 4rHEA 0.100,500,1 000 mg/L kana f{) MS 3% 5% 5
b BHEEHEREERKESRELR 14 h.25°C; R
10 h.8°C, 2y 2 A )5 AR IR i KR . 25 R BIR,
KA NRERTE 0,100,500 mg/L kana ) MS ¥
FHEE FHF WK, FE 1 000 mg/L kana ) MS ¥ 555
K& . F& 1000 mg/L kana ) MS K35 B b 4756 3
PR R0 T 0 32 » 0 3 o A 2 56 DR R B P B 5 TR R B
100

1 EREHER
Fig. 1 The resuspended bacteria

@

2 EHRELRE
Fig. 2 Dipping the flower buds

AR AR

1.2.5 ¥ MRZE DNA W4 E 2B &5 53R
B NRBRAY DNA BEAS 5 ALK AR % 3 N i) B A BU 8 |
JRER DNA R4 1A, 3k 6 MEA, DU DNA 251
1815 5 - OBEEM G B &K IR 1T 2 B 43 B 6
A 1.5 mL ELOEH, MELOE A INA 400 wL DNA
B (extraction buffer) , AFFEFE . O FFFE & A BE 7S
G KB DB AL, 12 000 r/min B.L> 6 min,
QBG4 HIEL 6 AHE ) _FIE WA 300 pL, ##5 5]
THh 6 ANIEE RO B, mE A& A 100 pL &4,
BEAIE B O, L 12 000 r/min (458 BE S 0> 12 min,
HELHEOL K. OFLJG,4rFIH 6 A _FIE R
200 pL, 53] 5540 6 ST B0, A AT
A 200 pL 1) 5T EE, 2 5] J5 A B3 0L, 12 000 r/min
B0 5 min, @FLJGFE BB, M 6 NEOE &N
A 300 pL BTEAIR VEULVE , Ve 5 I T 50 pL 978
WK RUTTE 155 6 MRES 9 DNA AW .

1.2.6 PCR "3  LI4R BUA DNA B 5 L K kL
pCambial301 A #7 , #£47 PCR ¥ #4, PCR A Z W T
(10 pL): Tug DNA B4 HE 0.2 pL R 0.5 uL . Mg?*
0.5 uL BI#% 0.5 pL.dNTP 1 pL ¥ 1 pL.H,O
5.8 L, PCR 4T :98°C 2 mins#RJF 95°C 30 s;
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58°C 30 s;72°C 30 s AT 35 MER , FeJ5 1E 72°C ZEAH
10 min, SERFRAF T ACHIGEH . 7Y #E47 BME Bl BE
JEE L BRI o

L2.7 SEIEEHMRE ZIXBE ARSMNEEN

NI F R FED , FE BT A 0 B R TR
BRRKEBRMCLME T, 2R HEKETOE. FH
Olympus IX 51 Z6 MBI b A R7E I EHE T
HPEES .

2 HRE5SW
2.1 ¥ MEEREIRBE R PiMER I e

RIZEREH, & 1000 mg/L kana M3EFRERER
MRS D IRBRIEE & . F& 1 000 mg/L kana
F) MS 85 5R LB R ALE S DIRBRBBIE R B & . &
s DIRERE BA RIRE Xk, Bkl pCam-
bial301 B IS AR FIEERH (E 3),

T A AR B R IR ER 5 B, S 5L IRk s C, RBRAE MS 35572 (4 1 000 mg/L kana) kISR K 1 FRELAE

Note: A, Non-transgenic ovule; B, Transgenic ovule;C, The continued observation of ovule growth on MS medium with 1 000 mg/L kana.

B3 FRTRRYHEIEE

Fig. 3 The selection of ovule with resistance to kanamycin

2.2 PiMEE Y PCR R
it f GFP ZE A ) pCambial301 JFkL A FH A4 X
W DRI RSP AE AR N IRBR A DNA g B X B, B
EVHEERS VKSR AN 4 Fos, RN AL 5 MR RS
PHEXT BRYS 3 GFP H b5 i BE R /AN —B0 450 B
X B H8 H R RS R B, X UL IR AR AL B,
BRI GFP 2N S A% Mk,

M, 43 F BUE AR s 1~5, R 2R AL C, BT B P, BHME X AR
Note: M, Molecular weight standard; 1—5, Turn genotype; C, Negative

control; P, Positive control.
B4 REEE GFPHy PCRYEER
Fig. 4 PCR amplification results of
reporter gene GFP

2.3 HETOLEHEENMEHFRBKFRI
MIE 4 WTLUE ), B R R ALY PCR ¥ 38 463 5
BURLH) GFP P31 46 — 3, HR B HE & . XA HER

T 51 R A i 1] 32 95 B PCR U501 95 B 45
JECPH 3 A% B AR PR . BT DL, AR % (1 98 R B I A
A X AR DG AR H 2R R R AR AT . il A B
GIMBERH AN G EENE IRBREE &5 K4
W SR BN, 707 55 A2 B 4 AR b 7] DU 2% 21 4%
5250 (& 5) , T JF i JE R 20 0 W82 R B 92615 5
(E 6), XULH GFP N IhEE NS M ER, I Bh
KiK.

B5 #HEFEIFARAKFRN

Fig. 5 The protein expression levels

detection of turn genotype
3 Wit 54t
3.1 ZERGHIESE
W HRRFE A 303288 AR A A H 4
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B 6 FHREFMFAREKERD
Fig. 6 The protein expression levels detection of
non-transgenic genotype

S5, TNtk e A R E A (R R BT R U B IR A
AR SRAT RGN . TERAERKS
AT SRR IR R LR AE FR AR 524k, DL b 2 Fl
5 TR EHATHL ISR BRERE R, HIRA R
BRATERGMEARER, BIEEGSE T HRERE
HIPRH, o 4% 5%, HLARAE fay 5, (E A A ) BR
DAMEGH A A 32 4%, B 40 YO AE 3205 I, JFC 400 i B T BR A A
RS A ARAT B AR AL T R4 A9RT AL,
3.2 REFENRLEEE

IR RN T RRRFFE AR5, DHFE
BAEAL, Be A R AT o I ke SN L I 3 AR M AR
Pko W8 GFP YERMGEN &R T 458 Bk R A
R 38 A3 43 KR L K L B B R KR
W, g SRR A PR R . AR LR
PR S FE N 22—, GFP & & AR 40 T &/ 0 1 4
MTCE Tk E A RS AS

3.3 PCR K58 H B P

PCR A6 1 Ay e 2 DA ALK OB 20 S e O vk,
PRER BRI, (H2,PCR KM+ 408Uk, H PCR A%
F) B — iR A T AR I R S R s G, X 2
FHEAM LSRG BB (ERAE BT IRR, i
WIHARFAHE BER, Br LA #17 Southern ¢
32 Northern 232 L) J¢ Western 2432 45 J5 82 (#9437 1l ,
T2t GFP 8 3 RIB KR I #E17 3 — 2 1Y
UEH . 7EMOGRRSN T RN S M IRA B B A58
JEABRKIGEST . BT LA R 5 B AR B B
WA RN GFP 74, i o SR CHME A H
2, TR IS 1 K5
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Study on Genetic Transformation in Radish by Agrobacterium tume faciens

YU Xiaomin' , WU Lei? , WANG Kui* , LI Shisheng® ,XU Man?
(1. Journal of Huanggang Normal University, Huanggang Normal University, Huanggang, Hubei 438000; 2. Key Laboratories of Economic

Forest Germplasm Improvement and Comprehensive Resources Utilization of Hubei Province/ Hubei Collaborative Innovation Center for the

Characteristic Resources Exploitation Dabie Mountains/College of Life Science, Huanggang Normal University, Huanggang, Hubei 4380003
3. College of Horticulture and Forestry Sciences, Huazhong Agricultural University, Wuhan, Hubei 430070)

Abstract: Taking radish ¢ Short leaf-13’ as material, using dipping flower method, a new method of Agrobacterium

tume faciens for genetic transformation in radish (Raphanus sativus L. ) were researched. The results showed that GFP

could successfully be expressed in the root of radish.

Keywords : transgenic; Agrobacterium tume faciens ;radish;floral dip method
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