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Effects of hormone and AgNO; on regeneration
of Brassica juncea hypocotyl explants

YUAN Yu-hui, LIU Xian-jun”", YANG Liu, LU Ying, GUAN Chun-yun, LIU Zhong-song”

(Oilseed Research Institute, Hunan Agricultural University, Changsha 410128, China)

Abstract: Hypocotyls of Sichuan yellow seed of Brassica juncea was used as explants to establish an efficient genetic
transformation system by Agrobacterium-mediated transformation. Different combinations of hormone and silver nitrate
for callus induction, bud differentiation and root culture were optimized. The results showed that 100% callus
regeneration rate was observed with pre-culture medium containing only 1.0 mg/L of 2,4-D; shoot regeneration rate was
28.33% and the average number of bud bundles was 1.73 when using the differentiation medium with 3.0 mg/L 6-BA and
5.0 mg/L AgNOs; the shoot begins to root with 100% rooting rate 11 days after culturing on rooting medium with 2.5
mg/L IBA and 0.05 mg/L NAA. The transformant resistant positive rate was 23.80% as determined by PCR detection and

GUS staining, which illustrated the feasibility of this Biassica juncea genetic transformation system.
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1 #RFAE
1.1 HEHESRA

GV3101 NPTII
GUS pBI121
50 mg/L (Rif) 50 mg/L (Kan)
YEP 28 C
50 mL YEP (50 mg/L

Rif, 50 mg/L Kan) 28 ‘C 200 r/min

(16 24h) OD600nm 0.6
4 °C 4000 r/min 8 min
MS ODgoonm 0.3
0.6 100 pmol/L (AS)

1.2 SMERBYFREL

(Brassica juncea L.

Czern and Coss)

75% 30s 0.1% 12 min
3 (D
(22+2) C 4d 2d
(5 10 mm)

R TPREMRE TS SBESMRAIEFEEM

Table1 Component of medium used in each stage for inducing the regeneration of hypocotyls of Brassica juncea

1/2MS+20 gL 0.8%
MS +30gL ! 0.8% NAA/TAA/2,4-D + 6-BA
MS + 30 g~L’] 0.8% NAA/IAA/2,4-D + 6-BA+100 pmol/LAS
MS +30 gL 0.8% 6-BA + 5 mg/L AgNOs;+ 500 mg/L Carb
MS+30gL™ 0.8% 6-BA + AgNO;+ 500 mg-L™" Carb + 25 mg/L Kan
1/2MS +20 gL 2.5g/L IBA + NAA + 400 mg/L Carb
pH 5.8
1.3 SMEKTRIETE KGR 15d 20d
(NAA 3
IAA 2,4-D) (6-BA) ( 2) 20
(D 3d / x100%
( 100 pumol/L AS) / x100%
2d 3 mg/L 6-BA + 5 mg/L AgNO;
T2 FREARTHRMMIEFREPLEREAS (22+2) C
Table 2 The hormone combination in the pre-culture medium 16 h/8 h( / ) 2 000 Ix
for Brassica juncea hypocotyls ( )
NAA(mg-L ™)+ TAA(mg-L ™)+ 2,4-D(mg- L)+
6-BA (mg-L™") 6-BA (mg:'L™) 6-BA (mg-L™) mh e 4 g
0.0+0.0 0.140.0 0.1+0.0 14 RRSHEF
0.0+0.5 0.1+0.5 0.1+0.5 5
0.0+1.0 0.1+1.0 0.1+1.0 .
min 2d
0.5+0.0 0.5+0.0 0.5+0.0
0.5+0.5 0.5+0.5 0.5+0.5 1
0.5+1.0 0.5+1.0 0.5+1.0 g, .
15 BRESHHiESR
1.0+0.0 1.0+0.0 1.0+0.0 a
1.0+0.5 1.0+0.5 1.0+0.5 3
1.0+1.0 1.0+1.0 1.0+1.0 500 mg/L (Carb) MS 100 r/min
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30 min 6-BA +
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2.0 2.5 3.0 35 40
(500 mg/LCarb)

6-BA
3 45 6 7mg/LAgNO;

4.5 5.0 mg/L 6-BA

1.6 HIRIBEF

2 cm

7 D12 MS @
12 MS +1.5 mg/LIBA (31/2 MS +2.0 mg/L IBA
@1/2 MS +2.5 mg/LIBA ®1/2 MS +2.5mg/L IBA+
0.05 mg/L NAA ®1/2 MS +2.5 mg/L IBA+0.10
mg/L NAA (D1/2 MS +2.5mg/L IBA+0.1 5mg/L

NAA 12WI2h( / ) 18 d
5 3
/
x100%
1.7 PCR #&
20d 5d

100

80

60

40

20

0

6-BA

0 0.5 mg/L 6-BA
@ 1.0 mg/L 6-BA

CTAB
DNA PCR pBI121
NPTII (NPTIIF 5-CGGCTATG

ACTGGGCACAACAGACAAT-3' NPTIIR 5-AG
CGGCGATACCGTAAAGCACGAGGAA-3')
PCR 686bp 10uL PCR
1 pL10xBuffer 1 pL
(3.29 mmol/L) 0.2 uL ANTP(10 mmol/L) 0.2 pL Taq
(5U/uL) 2 puL (50 ng/uL) PCR

94 °C 5min 94°C  30s 60°C  30s
72°C 30s 36 72°C 10 min
1.8 GUS F@iain
10 d
PCR GUS
37°C 70%

2 HR545H

2.1 FUEFEPHERE LS EGIESRIZME

6.67%
0.5 1.0 mg/L NAA

(D

13.33%( 1)
66.67% 100%
( 2

E F G H 1

A NAA(0.OmgL) B NAA®O.SmgL) C NAA(1.OmgL) D IAA(0.ImgL) E IAAO.5mglL) F IAA(1.0mgL) G 2,4-D(0.1

mg/L) H 24-DO5mgL) I 2,4-D(1.0mgL)

1 FsEsr & AR R b 7T BUh R T IR A 515 SR #20m

Fig.1 Effects of different hormone combinations in pre-culture medium on callus induction for hypocotyls of Brassica juncea
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Fig.2 The morphology of callus on pre—culture medium induced from hypocotyls of Brassica juncea

0.5 1.0mg/L  3) 6-BA 3 mg/L
6-BA ( 2 20% 1.72 (
IAA IAA 3) 6-BA
( 2 0 6-BA  0.5mg/L 6-BA 25 3.0 40
IAA 0.5 mg/L 6-BA 46.67% mg/L
6.67% 13.33% 2,4-D 6-BA 3 mg/L
NAA - IAA 2,4-D 3 FREAR THEMAGALAES TERE 6-BA
73.33% 100% BN HEFREPFHBERRFLE
2,4-D Table 3 The shoot regeneration rate in differentiation medium
1.0 mg n 100% ( 1) 6-BA with different concentration of 6-BA from hypocotyls
’ of Brassica juncea
C D 6-BA/(mg'L™") 1% /
1.0mg/L  2,4-D 2.0 11.67deCD 1.66bAB
2.5 18.33abAB 1.70abA
3.0 20.00aA 1.72abA
\ 5z N 4+ nE,
22 SUEFEPHRE N FEERNZIE 35 16.67abeABC L 34dC
1 4.0 15.00bcdABCD 1.78aA
12 4.5 13.33cdeBCD 1.66bAB
5.0 10.00eD 1.55cB

mg/L 6-BA

c 3
Bl 3 Tr3cBlimse T AR B A T AT AEAS

Fig.3 The bud morphology of shoot regenerated from hypocotyls of Brassica juncea

2.3 AgNOsziREMNFHERSM AgNO; 3
4 3 mg/L 6-BA mg/L (228 )
AgNO; AgNO; 1.70
5 mg/L 28.33% 6-BA  AgNO; 3 mg/L 6-BA 5 mg/L
AgNO;3 25%

AgNO; 41.65%
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1~2 AgNO; 2.4 HERBFEPHRE LSIREERIZ N
4 IFRELHF TS FERE AgNOs BI5H L 15d 20% 6
BREPFHBEERRFMAY 1.5 2.0 mg/LIBA 12
Table 4 The shoot regeneration rate on differentiation medium 13 d 25 mg/L
of different concentration AgNO; from hypocotyls of IBA 12 d
Brassica juncea
0,
6-BA/(mg-L")+AgNOs(mg-L™") /% / 100% NAA
343 21.67bA 2.28aA 2.5 mg/L IBA NAA
3+4 23.33abA 1.62dC NAA 0.05 mg/L
3+5 28.33aA 1.73bcBC 11d 100%
3+6 26.67abA 1.79bB
’ ’ 18 d
3+7 25.00abA 1.69cdBC
4 2.5 mg/LIBA 0.05 mg/L NAA
A 12MS B 1/2MS +1.5 mg/L IBA C 1/2MS +2.0 mg/L IBA
D 1/2MS +2.5 mg/L IBA E 1/2MS +2.5 mg/L IBA+0.05mg/L NAA F 1/2MS +2.5 mg/L
IBA+0.10 mg/L NAA G 1/2MS +2.5 mg/L IBA+0.15mg/L NAA
B4 FREHEBEFEARLEREFEPIESR 18d FIROES
Fig.4 The root morphology of regenerated shoot of Brassica juncea after 18 days of cultivation in different rooting medium
25 HBEHKEN 5 PCR
PCR (5) 21 GUS (6
5 23.80% GUS >
1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 M
<1500 bp
<=1 000 bp
<— 500 bp
1 21 PCR 22 pBI121 PCR ( ) 23 “ ” PCR (

) 24 PCR M 100 bp DNA Ladder Marker
5 TofKIT3cBLmse M| EAFHE R T NPTI EE A PCR MK

Fig.5 Detection of NPTII gene in T, generation transgenic Sichuan yellow seed Brassica juncea by PCR
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Fig.6 Results for GUS staining
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Barfield ™™ 3.3 mg/L
Sharma [ 0.2 mg/L IAA

Pusajaikisan

Kong!"® Kamal!"

NAA
NAA TAA
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