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Abstract A protocol is presented for direct and indirect regeneration of common dandelion { Taraxaeum officinale Weber) from
leaf and petiole explants. Multiple shoots were obtained on MS medium containing 0.2 mg/L 1AA and 1 mg/L TDZ. For indirect
regeneration, fragile calli were obtained from leaf and petiole explants on MS medium supplemented with 0.5 mg/L 2,4-D and
2.0 mg/l. 6-BA. Regenerated plantlets were obtained when these calli were culwred on M3 medium containing 1.0my/L 6-BA.
Random amplified polymorphic DNA ( RAPD) analysis of nine regenerated plantlets revealed 61 scorable bands from 10 primers,

including three specific bands.

Key words common dandelion, callus culture, organogenesis, RAPD
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XTHAEREYHNARLZFEEFTERD
FELEPRAEM AR S EFAR IS LE MR
SRIEFE. Bl XMESEREEM I RERE LS
FAMER, BHEEMSERHARSEY AR TE P
ERMRMEFELEL, AP THEETEEIHE
BT - RFEAREY, B R AR
XRMATHFEERATF LR S EHIEIZ WA
EH )P EEH IR S EENREE A RE
AP UESREY bR,
ITHGEHAREF LA LEHYNEEL D 25
b HXRE MR ET =M (2n =3x = 24),
RFHMABMAEEHARGHARTRAEHENART
B on AP A EAEXER AR ERA R E
BREMSERONEAERES . BAKMEE
BAER R EBABMS AN AR (REE
18 ARREY R I SRS ) Mg R R O %
FEAERN) . BEWRER, AL HATMH G RIR
38 2 9% S P (taraxasterol ) B 75 H AP VR L (0 25
DEBAFRIEHHH LB HTT0 .

AE L XA R THEA L IRIE, Booth A
WA T ARMBERT S SFELRBENE
W)-“ 5 Bowes #44H Bt M (K12 FF F & 6.0mg/L 2,4-D
Is% WA MR RIFFF R 6 A5 (UH 2 35t
HELERAGAR " BaGHRMHETYT KEF
FLoE U RE FBARBALT Ky aEES
FEMW " . AW AT AL, SRR
WTHE . 3 SRR TE B, RS RS
WAL AHARNTREE. 5 FE. N
THAHAEHETRER NIRRT EMEAN
Bot RESUMBERLERR T MA B E T
BHFEMEATREA MCANTHEST*ERER
5, F SRR

AL Jm O S E R B
MEsELERA AEFEEHEEMA MR H
FRBEHTHELEMNAE, B TS E &S
B2

1 HAFF %

#E

& MR R 2 A Teraxacum officinale
Weber) LH W FF T AE AN SAIS 4 7. MTF£
BHIHFE (70% B K H E 30s, 10% NaClO 7 %
6min, T K MPEE 4 IR ) HEFPFE 1/2 MS BE e i BB

1.1

hREK. MdEEBEMTERE BRBEXLTHER I
AlEHH, & 6~8cm,
1.2 EHE

BNHAEFRIRP EFEFRNBE (25
DC,HREHE 12h, L HIBE 3000k, BT HEE
EFHEFESE W RIMEKL 40~ 60 S —H, 5
SHEFE] 7 A RS SR R L o0 B AR S E (R
EHE L~ 12 55 HFERE(Table DA FRHGHDR,
SME R M EUR iR R ARB AL T . RN A A s
HBEERE CRI~4(MS HAEHRBE S HHM
0.5,1.0,2.0,3.0mg/L. 6-BA) LA 5C B A 4 26 210 ) 5
4 RE AR RGR = (FW, - FW )/FW, iF B @ it
TE CRI1 ~ 4 #AH X1 4 4 % (RGR) , FW, F2 75 0 22 B 9
aheE . FW ERAGENERER. BAESHER
FAERERE(2MS BHER)UEBEHEEM
B

F1 HHLAKDNGALAFIRIEFE
Table 1 Media used for callus induction of common dandelion

Medium  Phyiohormones/{mg/L)  Medium - Phytohormones/( mg/L)
No. 6-BA 2,4- NAA No. 6-BA 2.4-0  NAA
1 0 0 0.2 7 0 1.0 0
2 o 0 0.5 8 0o 2.0 0
3 i} 0 1.0 9 1.0 s 0
4 0 0 20 10 20 05 0
5 0 0.2 0 1 2.0 1.0 0
6 0 0.5 0 12 1.0 1.0 0

1.3 BEHEBMN RAPD & H)

A & DNA MR BUR H CTAB %7, RAPD K
WK HT 12.5pL RE R, A Mu ¥, B A58
(8pmol/L) (Sangon 7= &h ) 1.25uL, TagDNA B & 8 (5
w/pl, W B AL 5 B4 R A F)0.25,0,
MgCl, (25mmol/L) 1.25uL, 10 x buffer 1.25,.L, % [H £
DNA(17.6mg/1.)1.25uL, dNTP( 10mmol/L) 1.25.L, 48
WK Tul. PHEF 94T, Smin; 94°C, 30s; 367,
305;72C , 2min, 40 TR ;815 72CHRER Tmin. K
R 7E J5]-— PCR ¥ ( Whatman Biometra’ T-gradient PCR
00 58 BL. HU 10pL RN ™= 4 oF 17 B4 RS 4 F e
(1.5% )k, RZEY {5, Alphaimager 5 B 1R 7
HEMBEHICFER.

1.4 FEE&tA+h2EHE S BN SOD.POD F
R E
BERSEMNTSRIEERS "Mk B85
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164 5 1L B8 (SOD ) 75 h M & >k FI % ¥ P4 W (NBT)
B SOD JE 4 LM ) NBT 4k id A9 509% 1k —
EEEERA TR Y A (POD)TE S ERAA
BlIARB B Y & A/ LLE AR R B EE
L (A OD /g FW)FR R, BRGTEAR S I E
AR-HEERENAH ALK ELEEAE
#F B A T Sk A9 PR R b A £ 40 2R A T R A AR BR O
TiE RS EF TR R, S A kT
B RAPD ST LA B A Stk IR ER X L E L
JnRadiih-23

2 # R

2.1 ERETEFBEUKENEST

PREYEAREOEEHE" HIRP,
AT BT M 8 A o M BER R R B Bk Ry
MR 3, ANEMERSHEN MSEREL.
23d 5 A AR KT .3 MAMAR E RS
WARE F (Fig 1. A-C). FFut F AMEKE R AE 7 5
47 0,1.0,1.5,2.0,3.0mg/L 6-BA f MS E5 R B,
7= A MA AR 25 (Table 2) B B A MR T HiFEF R
R, DS 1.0mg/L 6-BA MBS SF R, L5
HFHHA 341

£2 MEMEAKELSRERE 6-BAMERE LN
Table 2 Differentiation of leaf explants on MS medium
containing 0, 1.0, 1.5, 2.0, 3.0mg/L of 6-BA

Shoot regeneration  Number of shoots  Average shont
6-BA/{mg/L)

response/ % fexplants height/cm
0 (i.e. MS medium) 0.17 = 0.10 1.0 = 0.0 2.87 £ 0.75
1.0 0.92 + 0.12 34 057 1.9 +0.28
1.5 0.74 + 0.23 1.78 + 0.16 1.74 = 0.35
2.0 0.73 = 0.18 1.80 = 0.52 0.98 = 0.18
3.0 0.35 + 0.02 0.49 £ 0.07 0.35 = 0.0¢

Data represent the mean values + SE of three independent experiments.

Al data were scored after cultured for 23 days.

HTEITERARNBEEER EH s EE
BRI ~7TSEFEREP(Table 3). EFH2AE.E
32 EFHIL(MS + 0.2mg/L IAA + 4mg/L 6-BA) f 4
ERFE(MS + 0.2mg/L TAA + lmg/L TDZ) P4,
AR ME S ( Fig. ID-F),H 3 SIEFREF S
EEOEEMEREYFEFILT 4 SHFE2.6.7
SREFEPMAREEES BEAMEYESF
ALK 3~TA AT 3.4 SRR EIL,4 558
FHERESHFEAENFIIMEBEREMNES
piR RS SR, KR T (Fig. 1G) Moy # (Fig. 1H) b
MR A 4 SRR MR TRARNHL.

£3 HAMEKEL-TEEFBLEATRES
Table 3 Adventitious shoot formation from leaf explants of common dandelion on Medium 1 ~7

4 1(1AA0.2, 2{[AAD.2, 3(1AA0.2. 4{[AAD.2, 5{IAAL1.0, 6(1AA1.0, 7(1AAD.2,
Medium
6-BAL.O 6-BA2.0} 6-BA4.0) TDZ1.0) 6-BAl1.0) TDZ1.0) TDZ2.0)
Number of shoots
5.7+0.4 6.5x0.4 120£1.3 14.6+1.1 2.9+0.5 7.520.6 3.7+0.6
per cxp]anls
Frequency of
51+1.7 71+3.6 70+£3.3 B7+2.2 5723.6 85+2.4 84+1.5

shoot formation %

Data represent the mean values + SE of three independent experiments. All data were scored after cultured for 3 weeks. Unit of phytohormane is mg/L.

2.2 RGHAEEREKBE

K CET RS R R S A (R R
El-~-RSHMBESEFEEF. 1 E458FEF
NAAWKEE M 0.2~ 2.0mg/L FE R — 1B BE . 5 3% 4
G HAME B %R R RO, K8
AMEEERKEKBAER, EREAN L 554
SHBER, R NAA RSB RO R, 5 2
8 S FERET 2,4-DWEM 0.2 ~2.0mg/L FER — 1>
BRE, BAFRAGEENEITE G, 8hdE
MRBAR. EH3AE,S SMe SHFERF AT
HiRsMEERE2 @G, M F A EERGLERE
K, BBk TSHSSEFREPLERXREZHMTR

ot AMERRALIE T IR AR EN 2,4-D BEH
SMEERIE., 9~ 12 S HFRENAFMENAS,
B4 BE,9 S 11 SEERPIMEE AL
EHERTI0SM 12 SRFE, FREERME
HoH 4 L BB #A (Fig. 2A,B), P A i H S MR
Wh100% . WEIHEET FRBREHASH RN,
0 SHEREREVEHASBFERE NESFAH
S . R SME AL F ot R Sk
MAGESAE A RAHHEANTIR D, &

AR NAMEE, MRS FERRMA T AR
WERHIS . B AR VERR ERBREN
SMEERSZ R R E MR, AR T AR H
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B W ARFRSME KL
Fig. 1 Plant regeneration from different explants of Taraxacum officinale Weber
A ~ C: indicates adventitious shoots from leaf, transition zone and petiole explants cultured on MS medium one month later; D and
E: indicates adventitious buds from leaf explants after 17 days in Medium 4; F: adventitious buds from leaf explants after 17 days
in Medium 3; G: adventitious shoots from seed explants after one month in Medium 4; H: response { short-time callus stage and
a few adventitious shoots formation) of petiole explants cultured on Medium 4 for two weeks.

A5 T BIAR WA BB IR M, £
DHARFH R EER, Bl THRYE R,
ARTF X H R IE IR 8 1 R A L B B
Fo KB, RATLAM iy MM R SME & , A B
MBAMEFREFRDEA T RGEAANER, 5
Bows ) T4F" # He , RO 41 519 B HO B (R 4548 T 20
£ZX.

HRGARE 10 SHEFEPHN,3 [ 1K

2 KE, HAHAEFE CR1L~4 & 12MS, 3
BlE EEFRE CRI~4 PEAERZEFENER (Fig.
2C), 78595 5 CR3 M1 CR4 P, ¥ MTIE RIT R b8
165, 15 L 0 40 B 5 e AR A, 138 B % 85 9 B 19 6-BA
MR GHL MK E A (Table 4), 7E 1/2MS 8535 % oh
B3 60d S5, PBEGAR (A S 110) d /b 3,
Bows RETHGALFEIRFEILFH =4,
ATHEPEREIMGHALEHFEERNESERNYN

DI:O—I.QMS —— CR2 —&— Medium 10

8
"~
6.
5
4
o 4t
&
3‘
2t
1,
0 1 L "
0 7 14 21 28
1d

2 BHEHAMERWMEL
Fig. 2 Induction and regeneration of callus
A and B: calli subcultured on callus induction Medium 10; C: calli with regenerated shoots in CR2, arrow marks the
abnormal shoot; D: relative growth rate in 1/2 MS, CR2 and Medium 10; E: elongated plantlets in rooting medium.
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Wi %, K9 CR3 fl CRA PR XM HIIARE/ T
CR1 1 CR2,Ti CR2 F R B A FEE (50%) F
F CR1(43%), H ¥ CR2 ®i~L 0 G 07 Bt b3
FE, AR E CR PP EMNERERETER
Ak AERBEREEN 10 SERAR)PHERKESE,
i Fig.2D FiR 4648 28d /5, MGTRTE 10 B H &
R E R RN 7, BLUE A R SRR AT 8
fEAf . LW AEF B G EFE MS I3
e, 10d FAR, ERTZBENBEENK(Fg. 2E).

*£4 REALECRI-4PHFEERE
Table 4 Frequency of regeneration of calli in CR1 ~ 4

No. of browned No. of regenersted No. of shoots/ No. of aboormal
calli/total calli/total regenerated shoots/total
calli calli calli shoots

Medium

CRI 0.64 £ 0.13 0.43 £ 1.00 1.18 = 0.19 .49 + 0.16
CR2 0.60 £ 0.11 0.50 £ 0.24 1.58 + 0.48 0.32 = 0.15
CR3 0.80 + 0.19 0.28 + 0.19 1.33 + 0.58 0.53 + 0.06

CR4 0.72 = 0.10 0.12 = 0.14 0.67 + 0.00 0.67 = 0.00

Data represent the mean values + SE of three independent experiments.
All data were scored after cultured for 3 weeks.

M 1 2 3 4 5 6 7 8 9 10

# 3 FHHHN RAPD 047

Fig.3 RAPD analysis patiemns of the regenerated plantlets
RAPD patterns of nine regenerants and mother plant of T. officinale by
primer 5337 (A) and S340 (B). M: DNA Ladder (D, L-2000 from
TaKaRa) . Lane assignment: lanel mother plant; lane2 ~ 10 regenerants.

KEVREYW, EHYHAEFRGHEE
ML RET R, Lakin # Scoworft Z5i8 T X
FEDEOUELER EEEEHETEFHRRRN
BT R LR, BF#EET RAPD 4 3
BT KA fAEY Pl B RAKBHELE
HETHESR, ALES,RIA 10 FEN5Y,

Xt dhy @ 05 4 R T AR A B A L BR E AT RAPD 43 #r LUHR
EHELMABENER (Fig. 3). RAPD §7 3315 5| 61
FHRAW, THEEASIPITHEHN 49K, P
HIRINERAW.ZA T HEMBAMBKAE DNA
7K L% 5 (Table 5) ¢

F5 BEHEKE RAPD FHHRKET
Table 5 Results of RAPD analysis of callus-derived

regenerated plantlets

No of amplified Polymorphic fragments

Primer Sequence

bands Number %
S331 CTCAGTCGCA 6 1 16.7
$332 TCAACGGGAC 6 0 0
S333 GACTAAGCCC 7 0 0
$334 TCGGAGGTTC 4 0 0
5335 CAGGGCTTTC 6 1 16.7
8336 TCCCCATCAC g 0 0
5337 CCTTCCCACT 7 1 4.3
S338 AGGGTCTGTG 6 0 0
S339 GTGCGAGCAA 7 0 0
S340 ACTTTGGCGG 4 0 0
Total 61 3 4.9

2.3 BEEKRELASSW

HHAEEAEGBMERRENE, HARR
SIERER MHEAYDR(CERELYERATE
B EITEARESZ— RITMETHHBLAXKR
AHBEPHEEESE, HMETHEARB —
SOD 1 POD R9i5E ¥ (Table 6) . MWEHRAILEH, 5
BERFKMNAEATHL, BEMEBKOIELRD
H LW BT RIETARBETEE.

6 BMAXFEHEKDRBAEST A
Table 6 Analysis of anti-oxidant matters in regenerated
plantlets of Taraxacum officinale Weber

Total flavonoids 30D POD
(mg/g* DW) (wgFW) (A ODgplg FW)
25.7 + 0.15 142.51 = 0.25 13.52 + 0.32

Materials

WT in greenhouse
Regenerated plantlets
by direct shoot 27.1 + 0.12 150.43 + 0.22 15.23 = 0.1l
regeneration

Regenerated plantlets
from calli

23.9 x 0.22 146.73 = 0.14 12.5]1 = 0.15

3 % #®
ARAKMANERTHRAAEEEL |

5, W ARABAL (AR ) AT UE R 2 6t B 5
MEE ATHALBEERRROIE, KNP S
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BAGASEAMAEEA. KK GHEACEFRE
WAL EE, T AR THEHAREIRETSRER
EHEMELHERTRFOIE, MANAAEE, &
SR EERGENE W TR E ZHL
BELRALHMERE-ERAENSHRERE
kB P T RFENBRAERENEE. B
EEASMEEE, AT - TEROEERR2HL
FRILIE S

AEAER-MEENGHEN . EAXTH
HHHFESHEHRE T KB SRS T RE
—#2. Akashi %' Rf fr 0 20 £ 40 B L B A R B T BF
ERIEHN =B ST 8. A hERE
M FE=ELEDE R HEHEEMEE
BT NE =M. RIOESHOELEHEM
B HERASTEE SOD.POD EHERSRENE
wARAXHEEN, IS XK [19,20] Fid|H
Taraxacum mongolicum (3% ¥ W 25 1 35 19 2 7 & Fp A1
AAARNTESAHIMEEOIEMNY. B
EARMNEMBERX EARBEXEAEARMNT
B (A

W HEEFRGH A EE AR, B2
BEREMEAMEERELE BEREREXE W
FRAOMEEETEEN B REA ST A
S B B T BOK B R E A (2) SR 1K S R
kEREHAR  RAEhahaR L3 FS e
WELHEE. HEATFHABEM AN IRED
ERASREHEBOREER, EEMERNTE
TRENEBEELRSE Y . SHHAREROEL
HEERERABREEREER, ANKERFHEA
MM R TR MTENARE. &R
WEMTRASEERE &R, AEF LN R L
RIETHRRNBLRA MBI HHLAENRG
AN AT A N EMER R, KRGS NE
HERWHHRMMETEL KA RN R
Tf
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