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Establishment of agrobacterium-mediated genetic
transformation system of Gladiolus
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(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract Genetic transformation system of Gladiolus cv. ¢ Advanced Red’ was established based on the regeneration
system of embryogenic callus. Several factors were studied such as concentration of the infection, infection time,
acetosyringone (AS) concentration, negative pressure and screening methods for genetic transformation of Gladiolus
mediated by agrobac-terium tumefaciens(GV3101). The results showed that the highest rate of genetic transformation
was obtained under the conditions of non pre-incubation, negative pressure treatment, agrobacterium concentration
ODgoo = 0.6 —0.8,infection time 15— 20 min,adding 100 mol/LAS and 3 ds incuabtion. Following incubation for 3 -4

months, the analysis of the resistant plants with PCR and southern blot indicated that the gus had been integrated into

the genome of Gladiolus.
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1.1 ##

JFEE S FP ¢ Advanced Red’ . R B 42 2. 5~
3.0 cm, I [ 1L T 4 AP BRI S0 FE L, 2009 4E 4 H
TP ER AR T o [ Rl R 25 B 2 el 156 KR b, 2009 4F
10 AR EAR 0. 6~0. 8 cm FFER,

BRI DA S AT ER V) R 28 O TR - T R 1 R

W LU SR IR AT AR R AL
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1.2.1 EBEFETNEFOBE LKL

A4 VR A 2H 2 T A A [ B A
J#(0.,2.5.5,0. 75 F1 100 mg/L) 1% & (Hyg) 194>
a2 I A HE 40 AMEIR A 3 IR
W12 20 d, WL I 0 sk 43 21 2L T8 28 8 Ak &
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Fig. 1
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(AS) , LAWFFE HOA AR ORI 52 . AEAR QL i), 43
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T-DNA of plasmid pCAMBIA1301
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FEHF 4 DNA, ¥ # T-DNA X5k N — B 595 bp 9
gus MW R B, 51975
5'-GACTCTTGACCATGGTAGATCTG -
3" gus2: 5'-CAATAACAT-ACGGCGTGACATC-
3", 20 pL PCR R A % 24 DNA 20 ng. 2 #5]
Yy B 45 0. 25 pmol/L, Taq i 0.5 U, dNTP 200
pmol/L, PCR RN ¥ H:94 CAZHE 5 min, 94 °C
AP 30 s,51 ‘CiB ok 45 5,72 C A 45 5,35 B
W, 55 E 72 ‘CHEfH 7 min, PCR W 458 )5 B 10
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EEPH 2H DNA, 28 PCR. H Yk F1E% I ACHEFE 4, 80
CHEHE 2 h PEATIE E . TREF B bR IC A NBT/BCIP &
% ] DIG DNA Labeling and Detection Kit(Roche
Oy B G AR 2D TR A BRR & B 5 kA T

2 HBREHW

2.1 BEEXNEEFERERGERSUFHE
J i A Al 2 2000 ) B R O R i 3R

LA 75 R ) ot B v B i R R AR R R 2
ANA G 5.0 mg/L By 85 2 0 5 & P f s A
A AR T ORER Ay s A 2 BB AL . AN
REdksL /K, ME RN 7.5 mg/L (K 2
(e)) B R A K 3R B0 A2 3, 28 Ar AL AU
2. 400, BN w AL WY 2F . W) A5 3 0 R Uk Gk B
10.0 mg/L DL BB} P it Wi,
7.5 mg/L {4 A 2 O B Ak .

Rl TRAREREHERMNEEFREERGARSUFEFNZM

Table 1  Effects of different concentration Hyg on adventitious buds from calli of Gladiolus
W EE R PR/ (mg/ L) SMEIAAEL FEHER/ N A ROk
0 40 89.0 a EFAK
2.5 40 74.0 b ARz

5.0 40 28.3 ¢ AR 2 A

7.5 40 2.4d R ZM RN BT
10.0 40 0 * AT
15.0 40 0 Hg g

i FBUAR R F B8 P<<0.05 B EMEER ., TEM,

(a) g CK; (b) B #H 2.5 mg/L;
() RMHER 7.5 mg/L; (D RfAEE .15 mg/L
B2 AEREREHERXNEGHEREN
BFARSUFHF

Fig. 2 Effects of different concentrations of Hyg on

adventitious buds from different embryonic

calli of Gladiolus

2.2 HUEGHHR
2.2.1 FsFatiE

P2 IR R L WRT IR 0 R S 1 A 41 41
gus BRI R R, A 3 3. 2500, bl F 8% 5% 15 ()

MIEF  gus BRITF IR AR E TR B R B IR 5 d i
gus BERTFIERAUN 1,10 0 o Uh B 390 5% 55 if ] 4E
K 0 LR 2 A RIS SRS AN A T AR T A R
1 T-DNA KR & o . F5 &I R O 4l 2L
AL T Z TG IR
®2 TAEFHEIR gus BB RIZRE 0
Table 2 Effects of preculture on transient expression

of gus gene

Bk IR R /d SMEREL  gus BRI RIKR/ %
0 116 3.25a
1 114 2.79 b
2 115 2.67b
3 116 2.0l c
4 118 1.15d
5 115 1.10d

2.2.2 Hik OD {4 Fa42 4 Bt a)

1% 3 B 45 SR T R AR TR R VR MR BE R AR G i
[E) 257 %oF S i R 405 2 2910 B A A A S G R
MR ODgoo 2 0. 2 I ALFE AR G4 1 [8] 24 20 min
TGO T A gus YOG, gus Bk I B FARAL,
0.92% ;BE#E ODfHMHE M (ODg, =0.2~0.8) Fl



5 6 39

T A RAT A 0 R B R R AR R R ST 73

{RYemfE] (10~20 min) AYFER , B fL 5L | T H
(ODgoo N 0. 8, {2 4% 20 min BRI . (B 2B 12 4L Uk
3 R G BsF [) 3E — 25 T v R A K, A A A T L )
Hid 2RI TR T R R HH H . ODs,
g 1.0 WL B4R YL ) 1] (10~ 20 min) i SE K, 5 4k %
B E T EMBHETE ODy K 1. 2 B, JCAE A

gus e MR KA., M Ar W, B OD {8 o i
(ODyo=0. 2) B3t 5 (ODgy = 1. 2) X} 55 4k A
Fl. BB RFTE ODs = 0. 6~0. 8 B, ¥ i &5 it
T 5 s Gl I ) e B A B 3 Y A K e ] 2y
A DA B0 i e A 32, Horp ODgo, 7 0. 6, 422 G4 )
6] R 20 min B, gus BEAF SR R, b 4. 15%.,

£3 FRER OD EMERE BT gus B B RIEEHH 0

Table 3 Effects of different concentration of Agrobacterium and infected time on transient expression of gus gene
W fRYEWE gus BRI W RYEES gus BRI W RUEWE gus BRI
ODxy min Rk N ODsop min Rk ODso0 min £ik%E/ %
0.2 5 0 0.6 5 0 1.0 5 1.73d
0.2 10 0 0.6 10 2.54 ¢ 1.0 10 2.15 cd
0.2 15 0 0.6 15 3.90 a 1.0 15 0.86 ¢
0.2 20 0.92 e 0.6 20 4.15 a 1.0 20 0

0.4 B 0 0.8 5 1.79 d 1.2 5 0

0.4 10 1.00 e 0.8 10 3.87 a 1.2 10 0

0.4 15 2.06 d 0.8 15 4.00 a 1.2 15 0

0.4 20 3.16 ab 0.8 20 2.22 ¢ 1.2 20 0

2.2.3 BT ARASDRAE

A SRR AR RGP ImA AS W]
DAW] S $2 5 gus BRI 23K 3, 2 AS ¥ JE O 100
pmol/L I, gus BENFFRILAA 5,260, (HIEHH
AS ¥ JiE 9 3 — 4 15 (150 #1200 pmol/L) . 4k
BORIF W AR b R PP AS Rk R
24 100 pmol/L,

F4 ZBTEMRES qus M E L ENHM

Table 4 Effects of different concentration of AS on

transient expression of gus gene

ST AWM BE/ (pmol /L) SMERRL gus BEIFFIKE/ %

0 116 3.93 b
100 119 5.26 a
150 118 5.33 a
200 116 5.19 a

2.2.4 R

7 H Ak PR A AT TR A G 1 — > B e ] R
7 AS [R] 04 A MG B0 F 00 B W AS — o gus e (o 45 5
T, R AL BT B 5 A R [ gus BE B 3R A %
(6.08% +0. 9%) 12 (P<C0. 05) & T % M &b 3¢
(G 1220 £ 1. 1%) . At e & n 18. 8% .. ik

Sy R A FET I 4R G ORI TR R AL B
2.2.5 3 ARaTnR

L 3% 55 i [R] ) K i 2 52 i R A ROR 1) — A
BENER . AR S A UL, 7E A IR Y BV B RN AR e )
[T, e 5R 3 d i, B E B A gus R
it 3% 3K 25 i L % % I [R) A S 4 T 4 . LGk B B
{H 6. 74 % F8E % 3 d J5 . B 2 1 55 557 R & K
gus BRI F IR RE WAL, Bk, 5% 3 d B,

x5 HEFMEX gus B RERNEIE
Table 5 Effects of co-culture on transient expression

of gus gene

SR FR et ]/ d SMEAEL gus BRI RIE RN
0 115 0
1 113 0
2 115 2.86 b
3 118 6.74 a
4 116 2.10 ¢
5 114 0.92d

2.2.6 Jaiks X
AR X 3 A i e O A AT TSR R 5 3
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WALIET R A F T HrE AR (B 3(dD) i2RAS .

Ca) g J &l VR A 03 AL 84S 7 2 4 5 (b)) 83 R TP k5
(O N FHAEARE F R4k AU 55 5 (D R FrbE A R AR AR
B3 EEHEREEKNRS
Fig. 3 Obtaining of Gladiolus resistant plant
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BEHLA IR 2 3 3~ 4 A H Ui ik 55 35 09 Pt /N i
5 Bk, $EEUE DNA 347 PCR #0025 I 4.4
2 BREEALAERR (2 A1 6 SO P 1 HY 595 bp YR A
B, SR gus B34 F BOR /N — 2, AR b
A H R B . ) PR 58 1 AR A
O G 3 B AL AR R SRR 2 b

6 5 4 3 2 1 0 M

bp

700

595 bp o

M 2y DNA Marker(DL2000) ;0 Jy B4R B 5 1 Sy B4 % B
3345 HAREEAAE R 2.6 R AL Ak
B4 FEEHEELERNPCREN
Fig. 4 PCR analysis of transgenic plants

2.3.2 Southern % & 447
B PCR 9" H4HR hy BH M 1Y) 2 A>T 5k TR AR B 12 47
Southern 22732, WK 5 W, Bk A1 PCR FH M AE Bk

YIH Ze 385 5 o A T Al B o TR ORE Kk 0] 95 A L 30 A AT
ZAE T P AMNE RN E & 53 F B WS AN
W4 DNA o,

6 2 1 0

Oy BHAEXS IR 5 1 2 B4k X B85 2.6 Sy S AL Al pk

5 Southern Z:3F £ EH L E K

Fig. 5 Southern blot analysis of transgenic plants
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