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Establishment and Optimization of in vitro Regeneration
System for Plantago major L.
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Abstract Planiago major is not only used as medicinal herb but also an important model plant of ecology. Little work has been
reported on the tissue culture of P. major. A reproducible system for direct shoot morphogenesis and callus induction of
Plantago major L. Giant Turkish.” was described. Using seed as explants the adventitious buds were obtained 4 to 5 weeks
following incubation on MS medium supplemented with 0.2 mg/L TAA and 1.0 mg/L. TDZ. The frequency of adventitious buds
was as high as 100% . The average number of buds per explant was 14.6. Random amplified polymorphic DNA analysis on 9
regenerants indicated that somaclonal variation occurred at DNA level. Using leaves as explants calli were easily induced on MS
medium supplemented with 1.0 mg/L. NAA 3 weeks following inoculation. The frequency of callus induction can be as high as
98% . On MS medium containing 4.0 mg/L 6-BA  25% of calli differentiated and the mean number of buds per piece of callus
was 2.8. The buds developed roots on 1/2 MS medium and formed plantlets 90% of which survived when transplanted to

greenhouse .

Key words  Plantago major L." Giant Turkish.’ callus induction plant regeneration adventitious shoots

Received May 24 2005 Accepted August 23 2005.
This work was supported by National Programs for High Technology Research and Development No. 2003AA627010 .
* Corresponding author. Tel 86-10-62836258 Fax 86-10-82596139 E-mail yxli@ibcas.ac.cn
No.2003AA627010 © PERFRMEMHARTEATIFHSHET htto://journals. im ac. cn



917

Plantago spp. 190
P . asiatica

P. depressa Willd.

P. major L.

P. asiatica L.

Mederos micropropagation
CO 12 13
b
2 3
4
5
6
;
20
P. maritima L. 250 ~ 300 mmol/L
NaCl P. coronopus L. 150 mmol/L. NaCl
8
1
1.1
Giant
Turkish.’ Horizon Herbs Oregon USA
50°C 1h 70%
30 s 10%NaClO 15 min 4~5
MS 2d
68.4 mmol/L. 0.4% 6
NaCl 111.2 mmol/L 1.2
0.65% NaCl 25+1 C
12 h 3 000 Ix
0.5cm’
20 1
6-BA MS
1
Table 1 Media used for callus induction from Plantago major
Media Phytohormones/ mg/L Media Phytohormones/ mg/L
6-BA 2 4-D NAA 6-BA 2 4-D NAA
CIM-1 1.0 0 0 CIM-11 0 2.0 0
CIM-2 1.5 0 0 CIM-12 0 3.0 0
CIM-3 2.0 0 0 CIM-a 1.0 1.0 0.5
CIM-4 3.0 0 0 CIM-b 1.5 1.0 0.1
CIM-5 0 0 0.1 CIM-c 1.0 0 0.5
CIM-6 0 0 0.5 CIM-d 1.5 0 0.1
CIM-7 0 0 1.0 CIM-e 1.0 1.0 0
CIM-8 0 0 2.0 CIM-f 1.5 1.0 0
CIM-9 0 1.0 0 CIM-g 0 1.0 0.5
CIM-10 0 1.5 0 CIM-h 0 1.0 0.1
The basal medium was composed of the ingredients of MS medium pH 5.8 . © hER A MR I TIRL S HEB 2R http:// journals. im. ac. cn
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172 MS
6 ~ 6-BA
8 3 SPSS 6-BA
LSD CIM-5  CIM-8
28+3 C 70+5 % NAA 0.1 ~2.0mg/L 2
4
1.3 RAPD
DNA CTAB " RAPD NAA
20 pL 8 pmol/L NAA
Sangon 2 pL Taq DNA 2.5 u/pL CIM-9  CIM-12 2 4-D
0.5 pL. 10 x buffer 2 pL. 0.1~2.0mg/L 2
DNA 1.5 pL. dNTP 10 mmol/L 0.5 L. Sangon 4
13.5 pL 94C 4 min 2 4-D
94°C 1 min 36°C 1 min 72°C 2 min 40
72C 10 min PCR Whatman 2 4-D
Biometra® T-gradient PCR 10 pL
1.5% 3 6-
Alphaimager BA
2 lem
1A 2 4-D
2.1 0.1 ~0.2cm
CIM-
1 CIM-12 CIM-1  CIM+4 1B NAA
6-BA 1.0~3.0 mg/LL 2
4 1C

Fig. 1

Calli formation and plantlet regeneration

A B and C indicate the first the second and the third kind of callus respectively. D and E show differentiation of shoots from

calli. F shows regeneration of plantlet.

© FEMFRMEDARFTATIKSHELS http://journals. im. ac. cn
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CIM-a CIM-h 3
CIM-a CIM-b
2
6-BA NAA CIM-¢ CIM-d
CIM-d
6-BA 2 4-D
CIM-e CIM-f
NAA 2 4-D CIM-g CIM-h
CIM-h
CIM-5——-=CIM-8
4
CIM-7
98 % 2
2
Table 2 Frequency of calli induction
Medium No. of calli/explants
CIM-7 0.98+ 0.02 a
CIM-8 0.81+ 0.03 b
CIM-6 0.72+ 0.04 ¢
CIM-5 0.63+ 0.05d

Data represent the mean values = S. E. of 3 replicates recorded after 3 weeks.
Means following the same letter for each line were not different statistically at
5% probability as determined by LSD multiple comparisons.

21 ~ 25d
1 ~2mm
6-BA

MS 4

6-BA MS

2~3 1D

E 1 5
SIM-B 25%
2.8 3

3
Table 3 Frequency of regeneration of calli on different media

No. of differentiated ~ No. of shoots/

Medium calli/total calli differentiated calli
SIM-B MS + 6-BA4.0mg/L 0.25+0.05 a 2.8+0.3a
SIM-A MS + 6-BA2.0mg/L. 0.19+ 0.04 ab 2.3+0.2 ab
SIM-C MS + 6-BAO.5mg/L 0.13+ 0.03 be 2.2+0.2b
SIM-D MS + 6-BA1.0mg/L 0.11+ 0.02 ¢ 1.4+0.4 ¢

Data represent the mean values + S. E. of 3 replicates recorded after 3 weeks.
Means following the same letter for each line were not different statistically at

5% probability as determined by LSD multiple comparisons.

4 SIM-B SIM-
C SIM-D SIM-A
2cm
172 MS 1
¥ 172 MS 2
90 %
2.2
DRMI1-4 4 ~5d 3
2A
5 10
20 2B 5-~6
1/2 MS
5 4
100% DRM-1 5
4
4 DRM-1 MS + TDZ 1.0mg/L + IAA
0.2mg/L
4
Table 4 Regeneration ratio of shoots on different culture media
Direct Ratio of Number of
regeneration Ph};tuhun;oncs shoot shoots per
media DRM mg/ formation explants
DRM-1 TDZ1.0 + [AA0.2 1.00 14.6+0.2 a
DRM-2 TDZ2.0 + TAA0.2 1.00 13.8+0.4 b
DRM-3 TDZ0.5 + TAA0.2 1.00 11.6+£0.5¢
DRM-4 TDZ4.0 + IAA0.2 1.00 8.7+0.3d

Data represent the mean values + S. E. of 3 replicates recorded after 5 weeks.
Means following the same letter for each line were not different statistically at
5% probability as determined by LSD multiple comparisons.

6 4

DRM-1 4

5% 2C

15 20
RAPD
3  RAPD 115
3
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2
Fig. 2 Direct shoot regeneration
A buds from seed explant cultured on DRM-1 medium for 3 weeks B shoot regeneration from seed explant cultured on DRM-1
medium for 5 weeks C  buds from leaf explant cultured on DRM-1 medium for 5 weeks.

12 3 4 5 6 7 8 9 10 M

PmSUC1  PmSUC?2 PmSUC3  sucrose
transporter 3
polyol transporter
PmPLT1  PmPLT2

7

3 RAPD 252
Fig. 3 A profile of RAPD amplified from regenerants of

Plantago major using primer S252
M DNA ladder DIL-2 000 from TaKaRa lanel ~ 9 regenerants
lanelO  donor plant.

16 Skoog  Miller 17

5 RAPD
Table 5 RAPD analysis of direct shoot regenerated plantlets

No. of Polymorphic fragments
Primer Sequence amplified 9

bands Number % 2 4-D
251 AGACCCAGAG 8 0 0 6-BA
252 TCACCAGCCA 6 1 16.7 10 2 4D NAA VAN
253 GGCTGGTTCC 5 0 0 NAA  6.BA
S254 TGGGTCCCTC 6 0 0 " N —
255 ACGGGCCAGT 5 0 0 -
256 CTGCGCTGGA 8 1 12.5
S257 ACCTGGGGAG 8 0 0 NAA
$258 GAGGTCCACA 5 0 0
$259 GTCAGTGCGG 5 0 0 6-BA
$260 ACAGCCCCCA 4 0 0
$401 GTTGGTGGCT 6 0 0
8402 ACAACGCCTC 5 0 0
403 GGGGGATGAG 7 0 0 TDZ
$404 GGCGGTTGTC 6 0 0 18
405 GGGAACGTGT 8 1 12.5 D7
$406 CTGGGCAACT 5 0 0
8407 CCGTGACTCA 5 0 0
$408 TCTGTTCCCC 4 0 0 © TDZ IAA
$409 GTCTTGCGGA 5 0 0 D7
$410 TCTGGCGCAC 4 0 0
Total 115 3 2.6
3 9

© FEMFRMEDARFTATIKSHELS http://journals. im. ac. cn
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