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Study on the method for effecient and rapid genetic transformation of
Kasalath mediated by Agrobacterium

ZHOU Yan, HUANG Ya-ping, ZHOU Yao, WU Ya-xian, ZHOU Lan-ying, JIANG Xiao-cheng”

(College of Life Sciences, Hunan Normal University, Changsha 410081, China)

Abstract: At present, Kasalath is a model Indica material for rice transgenic research. By using the technique of plant tissue
culture and Agrobacterium-mediated genetic transformation, we optimized the condition for the callus induction and the
performance of genetic transformation of Kasalath. The results showed that immature or newly harvested mature seeds as
explants were more effective to generate callus than the seeds stored for 1 year. Among the induction media with 0.5 1 1.5

2 2.5 3 10 20 or 30 mg/L 2,4-D solutions, the medium with 2.5 mg/L 2,4-D had the best performance in callus induction;
in callus infection by co-culturing with Agrobacterium Agl0 or EHA105 solution with ODgg ,n, being 0.05, 0.1, 0.15, 0.2,
0.3 or 0.4, the efficiency of transformation reached the optimum when ODgg y, of the working solution of both Agl0 and
EHA105 was 0.15, but EHA105 was superior to Agl0, its hygromycin-resistant callus reached up to 82.0% and 3 d
co-culture with EHA105 was perfect. When the resistant calli suffered rapid dehydration for 6-8 h or slow dehydration for
2-3 d, the regeneration frequency was evidently improved and the time needed for regeneration was shortened; while
pre-culture before callus infection and pre-differentiation processing before hygromycin-resistant callus getting onto
differentiation culturing had little effect on genetic transformation efficiency, so these procedures could be omitted. By the
optimized procedures, the overall time from callus induction to regeneration of transformant plantlets was shortened to

57-60 d, and 65% of transformation efficiency was attained.
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Table 1 Components of culture medium for various purposes
/ / / 24D/ ABA/ NAA/ KT/ / AS/ Cef/ Cb/ B/
(gL (L") (gL) (mgL") (mgL") (mgL") (mgL") (gL) (mgLl") (mgLl™") (mgL") (mgL")
0 28 0.3 0.50~30.0 0 0 0 35 0
0 0.5 0.3 2 0 0 0 7 20
0 0.5 0.3 2 0 0 0 72 20
0 0.5 0.3 2 0 0 0 3.4 0 300 500 50
0 0.5 0.3 0 5 0 4 0 250 500 50
30 0 2 0 0 0.02 0.02 4 250 50
0 0 0 0 0 0.05 0 3.4 0
N6 MS
(30 g/L) (10 g/L) pH 58
pH 5.6 pH 52
12 % 3£ Bl 30 min 60
. / 5 28
1.2.1 Kasalath #-F 69 et &4 L4055 .
C 2,4-D 051 1.5
15d ( A) 2 25 3 10 20 30mg/L
( B) 1

( ©)
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Table 2 Callus induction from seed embryo with different

physiological activity

/

1%

60
60
60

53+2
48+2
40+2

(88.0+3.2) A
(80.3+2.6) B
(67.0+3.3) C

5

2.2 2,4-D WREREX A {HLALR

3

S ES A
24D

%= 3 2,4-D BYREIREX Kasalath FF A #5427
SN

Table 3 Effects of 2, 4-D on callus induction rate of Kasalath seed

/

(mg -L™) / 1%
0.5 60 5+1 (7.8+1.9)E
1 60 1242 (20.0£3.7)D
1.5 60 30+2 (50.3+3.8)C
2 60 44+2 (73.8£3.2)B
2.5 60 48+2 (80.8£2.5)A
3 60 442 (73.843.6)B
10 60 44+2 (73.3+3.5)B
20 60 44%2 (73.0£3.6)B
30 60 43£2 (72.0£3.2)B

2.4

2.5 mg/L
24-D

2.3 IRRAXRBRRFKRENELERZNT

ODgoo nm ~ 0.15

Agl0
65.8%

86.7% EHAI05

OD¢oo nm ~ 0.15 82.0%
99.0% Agl0
EHA105
OD¢oonm 0.2 84.3 %
80.3 % EHA105
Agl0 Kasalath

ODgoonm  0.15

x4 FREIKER EHAL05 F0 AglO X Huf4 @17 3 K Bt & B R AT B #0760 ZR B9 220

Table4 Effect of EHA105 and Agl0 in different concentrations on hygromycin—resistant callus rate and bacteriostasis rate during screening

/

/%

/%

ODs00 nm Agl0 EHA105 Aglo EHA105
0.05 100 (45.1£2.4) B (44.1£2.2) C (100.0+0.0) A (100.0+0.0) A
0.10 100 (59.3£3.1) Ab (53.74£2.0) Ba (100.0+0.0) A (100.0+0.0) A
0.15 100 (65.84£2.0) Aa (82.0£3.0) A (86.7+2.0) B (99.0+0.5) A
0.20 100 (20.3+2.6) C (84.3£2.5) A (76.0+£2.4) C (80.3+2.2) B
0.30 100 (0.0+£0.0) D (55.8£2.1) B (12.0£1.2) D (36.7£1.5) C
0.40 100 (0.0+0.0) D (47.6£2.2) Cb (0.0+0.0) E (3.7+£0.5) D

3
3=t Bl L A A0 EA 3d
(95 Kasalath
®5 HIBEFEEXFELAENE
Table5 Effect of co-cultrue time on transformation
/d 1% 1%
1 (33.7£1.9) C (100.0+£0) A
2 (50.5+2.3) B (100.0+£0) A
3 (82.0+2.6) A (99.0£0.1) A
4 (25.4+3.8) D (50.8+4.5) B
5 (0.0£0.0) E (6.4£2.6) C
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Table 6 Effect of dehydration to Kasalath callus on the frequency

8h i\ X
F 6 THRAIE Kasalath A{GLELA T ERE £ SN i} - ;
T -.-‘,'. o —
i

and speed of plant regeneration

/h 1% /d
0 (32.67£2.52) D (25.33+1.15)D
2 (46.00£3.00)C  (20.67+1.53) C
4 (68.67£3.79) B (16.67+0.58) B
6 (9033+4.51) A (13.67+0.58) Ab
8 (90.67+4.93) A (11.33+0.58) Aa

10 (70.67£5.13) B (10.67+1.15) Aa
12 (66.3345.03) B (13.33+0.58) Ab
0 (3333£231)D  (25.67+1.53)C
24 (7533£3.79)C  (15.67+1.15) Be
48 (91.00£1.73) A (13.3320.58) Bb
72 (90.67+1.15) A (10.67+0.58) Aa
9% (8333+2.08) B (13.00+1.00) Ab
3
MWT 1 2 3 45 6 7 8
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Fig. 1 Callus induction and Agrobactorium-mediated transformation

of Indica rice Kasalath
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Fig.2 PCR detection for the chimeric fragment of target GCS-IPS1 and the HPT of T, transgenic plants



476 ( ) http://www.hnndxb.com 2013 10
87.0% Masayoshi ~ Takayasul'”!
65%
N 1ol TNl IR72
3 i it IR64 [18]
Nanjing 11 IR64 IR72
(2] [10]
BAP 2 4d
Zeatin Zip TDZ 2,4-D TDZ R527 99 86
TN1 IR64 IR72 1.1 57
(] 81 N175 1
029312 13l 10.7%  21.2%
24D 6-BA _ R527
( )
2 4 pi4 [18]
2,4-D  Kasalath
2.5 mg/L 2,4-D 80% Kasalath
( 3)
( 2 )
2,4-D
(] (4l LBA4404
EHA105 AGLI1
EHA105 LBA4404
AGL1 (11.14] 3 [11.14,19] Kasalath
EHAI05  Agl0 Kasalath 70 d*
2 57 60d
OD600 nm
0.15 EHA105 Agl0 SE
EHA105 Kasalath [1]
[J] 2004 32(3) 12-13
[2] HieiY Komari T Agrobacterium-mediated transforma-
tion of rice using immature embryos or calli induced
from mature seed[J] Nature Protocols 2008 5(3) 824—
1ol H. Mathews ! 834
83% [3] Saika H Toki S Mature seed-derived callus of the
2%) [16] modelindica rice variety kasalath is highly competent in

Agrobacterium-mediated transformation[J] Plant Cell
Rep 2010 29 1351-1364

[4] WangW X ZhangJC LiuXQ etal The factors of



39 5 Kasalath 477
genetic transformation for indica rice kasalath[J]. [12] sncl
Agricultural Science & Technology 2009 10(6) 29-32 0293 [

[5] [D] 2012 38(3) 267-270
2005 [13] AT
[6] 3037 ]
M 2008 2012 38(5) 487-490
6(3) 457464 [14] [D]
[71 Saini R Jaiwal P K  Agrobacterium tumefaciens- 2009

[10]

(1]

mediated transformation of blackgram  An assessment
of factors influencing the efficiency of uidA gene
Biologia Plantarum 2007 51 (1) 69-74
Singh A K Amla D V  Agrobacterium
tumefaciens-mediated transformation of chickpea (Cicer

transfer[J]

Sanyal 1

arietinum L.) using mature embryo axes and cotyledonary
nodes[J] Indian Journal Biotechnology 2003 2(4)
524-532

Dan YH Baxter A Zhang S et al

efficient plant regeneration and transformation system

Development of

for impatiens using Agrobacterium tumefaciens and

multiple bud cultures as explants[J] BMC Plant
Biology 2010 10 165-177
Iann Rance Elunialai Sivamani
] 1994

21(3) 215-221

] 2001 28(4) 352-358

[15]

[16]

[18]

[19]

Mathews H Schopke C Carcamo R Improvement of
somatic embryogenesis and plant recovery in cassava [J].
Plant Cell Rep 1993 12 328-333

[J] 2009 27(4)
422425
Masayoshi T Takayasu H Simple dehydration treatment
promotes plantlet regeneration of rice (Oryza sativa L.)

callus [J] Plant Cell Reports 1992 11 550-553
J] 2004 30(12)
1254-1258
kasalath
[ 2010 38(4)
1735-1737

FAEREE: T 4%
FEX IR T4



