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Abstract: In order to obtain salt-tolerant variant plants of Dandelion (Taraxacum officinale Weber), the leaf discs were excised from
20 to 30-day old seedlings to produce callus, then the induced calli were transferred to selection mediums containing 1.5% NacCl.
After regenerating and rooting, these salt-tolerant calli finally developed into 12 variant plantlets. Compared with the wild-type, these
regenerated plants produced more trichomes on their leaves, and had larger leaves and shorter petioles. Additionally, the dumpy roots
and an approximately 2-cm bract in middle parts of the floricanes were clearly observed in these salt-tolerant plants. By
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RAPD( Random Amplified Polymorphic DNA) and SDS-PAGE analysis, these salt-tolerant plants showed differences from the con-
trol at DNA and protein levels. With 1.5% NaCl treatment, the antioxidant enzyme activity, proline content, and flavonoid concentra-
tion were higher in these salt-tolerant plants, whereas maloaldehyde concentration was significantly lower. Salt-tolerant lines of T.
officinale showed stronger anti-oxidative activity and higher flavonoid contents.

Keywords: ROS scavenger, salt-tolerant variant, Taraxacum officinale, leaf explant

[1] (UNESCO) , ,
(FAO) , 10
hm?, 9913  hm*? ,
[6]
: 1.5% NaCl
3]
1 MR57 %
, 1.1 #h#
(Taraxacum
, officinale Weber), SAIS
, 3 25~30C, 18~20°C,
' 60~80%
; 1.2 SKEAZE
, 121 1.5% NaCl
; 20~30 d ,
, (70% 30 s, 1 ,5%
: , NaClO 8 min, 3 ),
1cm? ,
4 ,15d ,30d
5
, 2000 , 4 1.5%
(Taraxacum bessara- NaCl , 3
bicum (Hornem.)Hand.-Mazz.) , 4 ,
(Taraxacum bicorne Dahlst.) (Taraxacum 1.5% NaCl 1.5% NaCl
dissectum (Ledeb.)Ledeb.) (Taraxacum
sinicum Kitag.) ¥, MS i,
8l MS + 2.0

(Taraxacum officinale Weber)

mg/L 6-BA + 0.5 mg/L 2,4-D, pH 5.9
1.5% NacCl : MS + 2.0 mg/L

Journals.im.ac.cn



264 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

February 25, 2008 Vol.24 No.2

6-BA + 0.5 mg/L 2,4-D + 1.5% NaCl, pH 5.9

122 NaCl

1% NaCl MS
1% NaCl 1/2 MS

, 1.5% NaCl
; 1.5% NaCl MS

1.5% NaCl

0% 1% 1.5% NacCl

0%

, lcm
1/2 MS

1/2 MS ,

12 1.5% NacCl

( 1.1)

100%

8l MS + 1.0mg/L 6-BA, pH 5.9

1.2.3 1.5% NacCl

(8l

1.5% NaCl ,
lcm? ,
, 1/2 MS

( 1.1),

1.5% NacCl ,

NaCl, 3 d NacCl

1.5%, 1.5% NaCl

12

, 4

SOD POD

APX),

( 1.2.1),

1/4 Hoagland

0.5% 9d
5d

1.5% NaCl

’ 1 ’

CAT
(MDA),
RAPD

(Pro),
SDS-PAGE

12 1.5% NacCl

+1.0 mg/L TDZ, pH 5.9

Journals.im.ac.cn

1.5% NaCl
3 '

Bl: MS + 0.2 mg/L 1AA

1.2.4 DNA RAPD

DNA CTAB [l RAPD 12.5
pL , , (8
pmol/L)(Sangon )1.25 uL, TagDNA 5
u/uL, Transgen )0.25 plL, 10><buffer
1.25 pL, DNA(12.5 mg/L)1 pL, dNTP(10

mmol/L)0.25 uL, 8.5 uL
94°C, 4min; 94°C, 30 s; 34°C, 1 min; 72°C, 2 min, 35

; 72 7 min PCR
(Whatman Biometra® T-gradient PCR ) 10
uL (15%)

, Alphaimager DNA
(M)  D2000, Tiangen
1.25
TCcA [0
SDS-PAGE 12.5% 4%
(SE600 RUBY , GE Healthcare),
[y ImageScanner
labscan (GE Healthcare) (M)
, Tiangen
126 SOD,POD,CAT APX
NBT [ 31 Beers and
Sizer [ [l NBT
50% SOD ; 240 nm
0.1 CAT ; 470
nm 0.5 POD ;
290 nm 0.5 APX
1.2.7
[16]
128
[17]
129
AlCl; (2]
1.2.10

SPSS13.0(for Windows)

2.1 it 1.5% NaCl & A EEGEAR L

[19]



(Taraxacum officinale Weber) 1.5

NaCl 265
0% NaCl 1% NaCl 1.5% NaCl ( 1A) ( 1D);
, 1% NaCl 1.5% NacCl 20
, ( 1B), 1.5% NacCl
0% NaCl, 45 ( 10),
1% NaCl  1.5% NacCl 45d ( 1E,F) NaCl
92% 58% 12.5%; 81% NacCl ,
0% 0%( 2)  1.5% NaCl NaCl
( ) , NaCl ,
, , 1.5% NacCl
Bl WMERERAEARAGESIFRKREEFEZLHBEERER
Fig. 1 Salt-tolerant calli of Taraxacum officinale Weber grew on medium of different NaCl concentrations
A, B, C: Salt-tolerant calli grew on 0% (A), 1% (B) and 1.5% NaCl (C) medium for 45day, respectively.
D, E, F: control calli grew on 0% (D), 1% (E), 1.5% NaCl (F) medium for 45 days, respectively
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Fig. 2 Frequency of regeneration of salt-tolerant calli (1.5T)
and control (CK) on medium with different NaCl concentra-
tions
Data represent the mean values + SE of three independent experi-
ments and were scored 45 days after culture
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3 HNEM 1.5% NaCl @A 5 LIRFHIM 1.5% NaCl BAEEKRRAIRE
Fig. 3 Roots and Shoots of 1.5% NacCl tolerant plantlets differentiated from 1.5% NaCl tolerant calli
A, B: Shoots (A) and roots (B) of regenerants from salt-tolerant calli grew on 1.5% NaCl 1/2 MS.
C, D: Shoots (C) and roots (D) of regenerants from control calli grew on NaCl free 1/2 MS
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Table 1  Fresh weight(g/plant FW) of variants under 1%
NaCl 1.5T1,1.5T2,1.5T3,1.5T4,1.5T5 represent 5 lines of 12
salt-tolerant lines, respectively

fresh weight(g/plant)

lines
0% NaCl 1% NacCl

15T1 11.71+1.32a 7.0740.73ab
1.5T2 12.38+1.07a 6.52+0.76b
1.5T3 11.91+0.89a 8.27+0.87a
1.5T4 11.86+0.93a 7.69+0.69a
1.5T5 12.23+1.01a 7.08+0.77ab
CK 12.27+0.96a 4.63+0.42c

Data represent the mean values + SE(n=3).The different letter
indicate significant differences at P<0.05 level,by LSD test.
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1 , 0.6 kD 1 ( 4
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DNA ¢ 4,
DNA
F 2 MWEHEEE RAPD S & RE& i+
Table 2 Results of RAPD analysis of plantlets regenerated
from 1.5% NacCl tolerant calli
No. of Polymorphic
Primer Sequence amplified fragments
bands Number %
S224 CCCCTCACGA 5 2 40
S262 ACCCCGCCAA 7 3 42.9
S267 CTGGACGTCA 3 1 33.3
Total 15 6 40
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Fig.4 RAPD analysis of plantlets regenerated from 1.5% NacCl tolerant calli
1, 3, 5: DNA pool of variants. 2, 4, 6: DNA pool of CK. M: D2000 DNA ladder. 1, 2; 3, 4; 5, 6: represent Fingerprint profile of the random
pimer S262, S224 and S267, respectively
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Fig. 5 1-DE gel patterns of proteins extracted from
salt_-tolerant variants e_md control B 6 1.5% NaCl 432 H 5 it £k 44k (L.5T) 0 xd BB 4 4
M: molecular weight.markers; 1: proteins extracted from control _ N
; : CKA-_BEETIL
after NaCl treatment; 2: proteins extracted from salt-tolerant vari- . - - .
ants after NaCl treatment; 3: proteins extracted from control before Fig. 6 MDA contents of salt-tolerant seedlings (1.5T) and
NaCl treatment; 4: proteins extracted from salt-tolerant variants control (CK) before and after 1.5% NaCl treatment
before NaCl Data represent the mean values + SE of three independent experiments
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Fig. 7 SOD, POD, CAT and APX activities of salt-tolerant
seedlings(1.5T) and control(CK) before and after 1.5% NaCl
treatment
Data represent the mean values + SE of three independent experi-
ments. BT: Before treatment; AT: After treatment

2.6.3

[24]

. (Pro) [25]

Journals.im.ac.cn

45+ oCK
40 F ml.5T

Proline contents/(mg-g' FW™)
>

L —

Before treatment

After treatment

8 1.5% NaCl AbH2 A f5 Tif B AB MK (1.5T) F0 X BRAE bk
CKFHERIETH
Fig. 8 Proline contents of salt-tolerant seedlings(1.5T) and

control(CK) before and after 1.5% NaCl treatment
Data represent the mean values + SE of three independent experi-

ments
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Fig. 9 Flavonoid contents of salt-tolerant seedlings(1.5T)

and control(CK) before and after 1.5% NacCl treatment
Data represent the mean values + SE of three independent experiments
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