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Abstract  An efficient system of genetic transformation and plam regeneration via somatic embrvogenesis was established in
crownvetch { Coronilla varia L.) by infecting the segments of cotyledons and hypocotyls of 15d-old seedlings with Agrobacterium
rhizogenes strain 15834. Hairy roots were produced directly from the wounded surface of the explants or via calluses on hormone-
free Murashige and Skoog { MS} medium after infection by A. rhizogenes . Transformed roots grew rapidly either on solid or liquid
MS medium, and exhibited typical hairy root phenotypes. The highest transformation frequency (87.4% )was achieved by pre-
culturing cotyledons for 2d and pre-treating the A. rhizogenes with suitable concentration of acetosyringone at logarithmic phase
{ ODgg = 0.8). The embrvogenic calluses with 1009 induction frequency were induced from hairv roots on MS medium
containing 0.2mg/L. 2,4-D, 0.5mg/L NAA and 0.5mg/L KT. Globular-, hearn-, torpedo-, and cotyledon shaped somatic
emhryos were produced orderly and developed into plantlets when transferred the embrvogenic calluses on M$S medium
supplemented with 0.5mg/L KT, 0.Zmg/L IBA and 300mg/l. proline. The transformed plants did not show differences in

morphology except abundant lateral root branches compared to the non-transformed plants. However, the contents of 3-
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nitropropanic acid in hairy roots and leaves of one of 5 transformed clones were 57.68% and 58.17% in roots and leaves of

untransformed plants, respectively.

Opine paper electrophoresis revealed the integration and expression of TR-DNA. PCR

analysis confirmed that the TL-DNA including 654 bp rol B sequence was inserted into the genome of transformed hairy roots and

their regenerated plants.
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Fig. 1 Induction and culture of hairy roots of C. varaia L.

A: hairy roots induced from white callus of a cotyledon explant; B: hairy
roots induced from white calluse of a hypocotyl explant; C: hairy roots
directly emerging from a hypocotyl explant; D: 20d old hairy roots in solid
MS miedium without hormone ; E: hairy roots cultured for 20d in hormone-
free liquid MS medium.
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Fig. 2 Effect of pre-culturing time of explants on
transformation frequency by A. rhizogenes 15834
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Fig. 3 Effect of conceniration of A. rhizogenes 15834 on

Transformation frequency/%
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Fig. 4  Effect of acetosyringene concentration on

transformation frequency
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Fig. 5 Somatic embryogenesis and plant regeneration from A. rhizogenes transformed hairy roots of C.varia L.
A: callusing of a hairy root; B;an embryogenic callus derived from a hairy root; C: a globular embryo differentiated from
embryogenic callus; D: a heart-shaped embryo; E: a torpedo somatic embryo; F: cotyledon somatic embryo; G: a plantlel derived

from cotyledon embryo of hairy root; H: regenerated plants with abundant lateral branch roots.

1 2 3 4 5

6 /DEEAE ZAR A AL AR R e R
Fig. 6 Detection of opine in hairy root
transformants of € . varaia L.
1: standard mannopine; 2: fresh hairy oot extracts; 3: extracts from
regenerated plant leaves of hairy roots; 4: extracts from somatic embryos
derived from hairy roots; 5: extracts of non-transformed plant root; NS:

neutral sugars. ; M ; mannopine.

2.5 ERBHLAZL rol BEEY PCREN

Rol B AR ZMAITHE Ri ikl TLDNA £ 5
ERBERFEDNHEHEE MA ol B EAF
PIBFEI S, RE 9 M A HF 14 15834 JiBL DNA /M d
6 F PR AR B L Ak 440 M B F P AR A VR ) 5. DNA T
1t S64bp MIBUHAF F-tE A B (B 7-1,2,3,4) , T K
ZHAMHEEKREL DNA P X R AW B I(A 7-
5)o WEBA TL-DNA B & rol B BREC B S FH/NELE
ERBHRAAROERELS
2.6 ERBEHEUEHKT AP I-HERRSR
HMEL

X el S R N S PR D rol B 3£ H PCR AR
B2 PR 5 AL R AR B L E A MR
FIMENRSBENESENESEIR, SX#EL

7 Akt ZEREIEE rolB B PCR 7= 88 3K 27
Fig. 7 Profile of agarose gel electrophoresis of PCR products
of roiB gene transformed by A. rhizogenes in C.varaia L.

M: marker, 1kb DNA ladder; 1:fragment from Ri plasmid; 2; fragment
from hairy roots; 3: fragment fram somatic embryos derived froew hairy

roots; 4:fragment from transformed plant; 5: non-transformed roots.

%} B8 (CK) M s, TC1 ., TC2 ., TC4 1 TC5 W54k 72
By 3-MENMYIERSE —EMT4h, BS54
FEBE BREBEAE; T TC3 b WENERR
EHEAMBH R -HEARIEHNRIRER
K, AP KERAMFEEKESY R d 3-HEAR
SEMS57.68% M 58.17%,

3 it
L5 Rk, BRDEXBREFAHTRE KRR

Wi, AXKAFERERRTFE 15834 B RGP
AEETHETH THEM, BFTETZRM, &

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



112

Chinese Journal of Biotechnology % 81 T3 =24 2006.V0l.22 No 1

Fa
- m

Contents of 3anitrapropanoic acid/% (FW)

VAL SIS ST S
PSS SIS IS TSI

N
\
\
\
\
\
\
\
\
N

]
-~

TC1 TC2 TC3 TC4
Hairy root transfomed clone
Hairy roots: B 1 caves of plants

Mg AEEARBREFEHEBIMRAFI-MENESR
Fig. 8 The contents of 3-nitropropanic acid in hairy reots

and leaves of transformed plants in €, raraie ..

RREALHFEEFELRER AR, AL REE
WAL, XS5 EBAF & R BUR T-DNA L7
Borol ZREMERKZSHEEE (msl, ms2) F
x 7.

= B BE T KRS SR (e B BT G2
EHALR M L. ZHARFIEAEH LA
ZEMBEEREFRINCERMFTE B TRINITRE
fEXF AR R A AR LR R R RS E N, Bt —1
RFMABEFZA —EZ - TUFHREEH LR
G0 ARKREBEURLRENT &, KL TH1k
2 RIS T RA 8T 4% ¥4mAE FF Bl &
S (100% ) MIRHREE R EEE MNERBFE
AN KEREEEMESE, TR T AHAERAEEK
REREERMEZEARRFLAMNER. 27 TR
HEN T/ EERSURERILER.

BERFBENFHEEKED, b T T-DNAfRA
MY REAKGE KERMENKTEANT H
MBRABHUEETEAES EEEAMFHMKRE
RHEYERETASRNARBREE ™ X
B 26 £ O VR 7 R SRR M AR 0 B AR A R B
MEBER T FEMTRE. ZLRNRENEEDR
HEARSERRERENARBRE, AFEAK
FhBEMHOETRBEFRERR. HETRHH
iy — 2 .

REFERENCES($ % 3 #)
J1 WangJOTER). Lei ZY(FHH ED. Feng XQ (32 1), The
contents of 3-nitropropancic  acid in  different varieties and

morphology of Corenofla varil L. Ada Prataculturae Sirica ( -
F18).1994.2(1): 89-64

6.

© P ERFERRE DI RAATIRS HIERD

Gusting 1J, Shenk J5, Mover BG . Isolation of 3-nutropropianic acid
from crownvelch. Agron . 1974.66:636 - 639

Matsnmote. H. Hylin JW. Mivahara A. Methernoglobinemia in
Coranitle reria . Phytochemistry . 1961 ,16:375 - 377

Wang IXCE R E ). Sun Y(Fh ¥ ). Progress of plants genetic
transformation by Agrebacterium . Biotechnol Inform { £ ¥ 4% A &
) .1999.15013:7- 13

LJL(ZEENE), Xo XL & B, Chen 5B & I},
Agrobacterinm rhizogenes Wi plasmid and ite application. Prog
Biotechnot (- ¥ U234 ). 1993,14(2) :8 - 14

Oono Y., Handa T. Kanava K et af. The TL-DNA gene of Ri

plasmids responsible for dwarness of tobacco plants.

Genet . 1987.62: 501 - 505

Japan J

Mengoii M. Chiriqui . Bagni N. Putrescine hiosynthesiz and
oxidation in nermal and hairy reot tobacco plants. J Plant Physiol .
199Z. 040 153 - 155,

Sun LY. Touraud . Charbonnier C et af. Modification of

phenotspe in Belgian endive ( Cichortum intvbus ) through genetic
{from

transformation by conversion

hiennial to annual {lowering. Transgenic Res. 1991b.1: 14 - 22

Agrobacterium  rhizogenes 1
Pellegrinaschi A. Damon JP. Vallorta N et al. lmprovement of
ornamental characters and {ragrance production in lemon-scented
geranium  through  genetic  transformation by Agrobacterium
rhizogenes . Biotechnology . 1994, 12; 64 - 68

Jin H. Jia JF. Hao JGG. Hairv mot regeneration from protoplasts of
Agrobacterium rhizogenes transformed cell line of Medicaga sativa L.
In Vitro Cell Der Biol Plant ,2003.39(2) :208 - 209

XuZQUB FEI) . Jia JFCRH 5. Transformation of Onobrvehis
viciaefolia hypocotyls with Agrebacterium rhizogenes A4 and plant
regeneration of transforming tissues. Journe! of Lanchou University
(Natural Sciences) { Z M K EEH (A KB R )) . 199430
(2):96 - 100

Bu HY (£ 5 F ). Jing JZCRE M ). Jia & (5T 8.
Agrobacterium  rhizogenes-mediated  transformation  and  the
regeneration of transformants in Alagi pseudalahgi . Acta Biologine
Expermentelis Sinica { L3 F ¥ F 1) .2001.34(20) :8] - 87
Murashige T.Skoog F. Revised media for rapid growth and bicassays
with tobacco tissue culre. Phisiol Plan . 1962.15:473 - 447
Tanaka . Havawa M. Mano Y er af . Infection of turnip and radish
storage roots with Agrobacteriv rhizogenes. Plant Cell Reports.
1985.4:74 - 77

Clark MS. Plamt Molecular Biclogy-A Laboratory Manual (¥ %1 7
FAEF- LB FM). Tanslated by Gu Hong-Ya et af . (BRZL
FE %) Beijing: China Higher Education Press,1998.pp.4 - 7
Zhou YO (A T i ). ISSR and RAPD-based genetic diversity
dectection. fad gene cloning and Agrobacterium -mediated genetic
transformation in three economic plants { Rehmannia glutinosa
Libosch. Dioscarea opposita Thunb and Giveine mar Merc) . Ph.D.
Dissertationt {8 35 3} , Supervisar; Prof . Jingfen Jia, 2005

Shi HP(H M F )., Li L(FE ¥ ), Pan RCOER M ). Effects of
polity and NAA concentration on transformation of cucumber

contvledons by Agrebacterium rhizogenes. Journal of Tropical and
Subtropical Botary (AT B HRFHEWFH) . 1997.5(3):43 - 47

ournals. im

ac.cn



Bnnd REFH s HEARRARSAS HRE na
180 Zhang GY(SEM L0, Xu W (R ) Li MIZEW) e of. The 24 Liang JORE UL, Chen XY (BRBER ). Lin SZ{HEE) e af .

primary research of plant cell competence. Journal of Agricultural Advance of studies on Agrobacteriumr hizogeres Ri plasmid rol genes

Bistechrotogy (2l F 4 H A F ) 19975010 100 - 104 and their applications for forest tree genetic improvement. Chinese
19 Fu X FEHE). JinZP(EBEF). Yang RUBFE) et ol Bulletin of Botany ( HIPT ¥ I8 ) .2002.19(6) : 650 - 638

Establishement of Saussurea invelucrata hairy roots culture and 25 Lin SZOHBEHE) (Cao YPOH BT ). Wei ZM( EAET) . Genetic

plantlet regenertion. Chinese Journal of Biotechnology{ *E ¥ T % transformation of sovbean mediated by Agrobacterium tumefaciens .

). 2004.2003):366 - 371 Chirese Journal of Bistechnology (' ¥ LE %) .2004. 2006):
20" Katia H.lipp J. Brown TA. Enhanced transforrrmtion of tomato co- 17 - 820

cultivated with Agrobasterium tunefaciens C38 C1 Rif” : pGSER1I6I 226.  Lin YZ(XUH 2, Liv LORE]D . Li JBCZE{REE) et af . Analysis of

in the presence at acetosvringene. Plan Cell Reports . 1993,12:422 tissue culture svstem and gene transformation receptor svstem of

— 425 sovbean. Jilin Agricuftural Science ( F ¥ Fe b B 2F ). 2000. 25
21 Yoshikawa T. Furuva T. Saponia production by cultures of Panax (6):12- 14

ginseng transformed with Agrofiecterium rhizogenes . Plant Cell Rep . 2270 David C. Petit A. Tempe ].T-DNA length variahility in mannopine

1987 .6{6) :449 hairy root: more than 50 kilobase pairs of pRi T-IIXA can integrate
n Dessaux Y, Petit 4. (pines as screenable for plant transformation. in plant cells. J Plane Cell Reports . 1988.7:92 - 93

Plant Molecular Biologr Manual 11994, €3:1- 12 7280 Ooms G. Atkinson J. Bossen M ot al . TL-DNA from Agrabacterium
23 DiCA. Costantino P. Spano L. Cell commitment and rolB gene rhizogenes plasmid pRil855 reduces osmotic pressure in transformed

expression in the induction of ot differentiation . Plant Cell Tissue plants grown in vitro . Plenic . 1986 .168: 106 - 112

© PERERMEDARIFATRKSHES http ournals. im. ac

and rgan Culture . 1996, 46: 203 - 209




