ALF A E 20007 19~ 152 o o

FEARVMER. L OF, REL, KFE, B AN

1. s 0560055 2 . 2100955 3. . 100097)

IRAET G e AR AR R 09 2 A A SURE SR UE L SRR AR
JE I BN AL FE SR F AR @ g R, Ik, LR G =et ey KRAT FAET

R,
:Q943.2 :A : 1001—0009(2009)07—0149— 04
(Tri folium repens L.) (Fabaceae, ,
Papilionaceae ) ,
, 1
I ll ’ b
12 3
) , 1.1
ER
) . . 1980 , Gresshoff
. e Mohapatra ~ (1982) ,
) ( ) (G )
. "', Bhojwani  (1984)
, . . TR-20%. » White
: a ; WRE". White
. . . (1987) ,
19, Yamada (1989)
, Swedish variety* Undr-
; (1]
A6, B, ik td, 830 AL 2AF  om . (1998) ,
i A 32 A 4 1, AL Ao F 2 A% B AR, Bemaik lizhi- . (199)
iang666@126. com. n, (1996)
s FAARCI969-), B, W@ = F BA, Wk SRR, A ,
WE MM T R A DT AW RAAR TAEKR 7R R 4
IAk. E-mail: huangeonglin@hotmail. com. 1.2

T ACHEF T B RAHE AT LT B (22006409).

:2009—02— 10

149



b7 & E 20007): 149~ 152

) ;
H @ )
Q@ ;@
[1516
1994, White 3d
U9 Voisey (2
) Lol
b [lﬂ °
[3 .
[1g
[19 .
[29 .
2
, 1987  White
[10] ,
2.1
(AMV), (WCM V),
(CYVV) Bromoviridae,
X (Potexvirus group)  Potyviridae,
, AMV
[21
[22
(21
Chu AMYV AMV—CP) ,
. Emmerling
AMV—CP AMV
> 2 AMV
s AMV—CP
(21
AMV—CP s AMVA
= ; WCMV4
: weMV4 L
Voisey CYVV (CYVV—CP)
[4
2.2
Bt N
Voisey Bt Cry1Ba (PIs)
[4

150

2.3
. Lepage
SacB ,
“
(BADH) ,
3
Dy (PLDY) )
PLDY s .
(9
(Arabi dopsis thaliana) Na /H'
AtNHX1 , s
(24
. 40% , pH<<5
AT
b A 13 ‘ b
Al B3 Spangenberg
s ,

29 " Tabandera
, rneMD H . TrPEPC . 7CS ,

A13+
’ [25] o
2.4
Lepage SacB ,
[4 .
Ealing (Pisum sativum 1..)
(PAD (Helianthus annuus L.)
(SSA) ,
SSA 0.01%, e
, Christiansen
(sf aBkoer ) ,
SSA s
0.1,
Sharma
, Ozein( Ds Szein



17 o °
JbF A 20067 19~152
’ ’ s ’ .
29
2.5 ,
s s ’
’ ’ ° s
[30
s . s
Manneimia haemoly tica
( ) » Lee Lk50( (1 , : (. » 2003C4);
2
50) ) BU Lee 3
[2 ; . [J-
Lkt50-GFP
,2002, 19(1): 21.
(32
° [3 , . ,
2.6 []. . 2004 31(D;97-101.
2.6.1 [4 . . . [J. .
, 2002, 24(5); €07-612.
, AP , [3 , . [J. ,
1988(1): 9-15.
° [ Greshoff P M. In vitro culture of white clover allus suspension
» Labandera protoplast culture and plant regeneration[ J]. Botanical Gazette, 1980, 141
(rPTD (2); 157-164
s [71 Mohapatra S S, Gresshoff P M. Ecotypic variation of in vitro plantlet
[25 formation in white clover( Trifolium repens)|[ ]| . Plant Cell Reports, 1982
(5. 189-192.
Phy4 . . . IR
[§ Bhojwani SS, Mullins K, Cohen D. Intra-varetal varation for in vitro
PhyA plant regeneration in the genus Trifolum [ J] . Euphytica 1984, 33(3). 915-
B3, (L upinus al- 921,
bus)APase( ) . [9 WhiteD W R. Plant regeneration from long-term suspension cultu res
[34] of white clover J] . Planta 1984 162(1): 1-7.
2.6.2 Diaz (PSL) [ 10 WhiteDW R Grenwood D. Transformation of the forage legume Tri-
. . folium repens 1. using binary agrobacterium vectory| J|. Plant Molecular Bi-
, rthizobial
- ology, 1987, 8(6):461469.
’ ° [ 11] Yamada T. Selection of a highly-regenerative genotype of white clover
2.7 (T folium repens L.) and plant regeneration from protoplasts derived from
Larkin GHs GUS this genotype J] . Euphytica 1989, 44(3).181-186.
1 s s s
’ (%l . Ludow (12
(1. ( ). 1998(1); 40-45.
(apT)
[ 13] s s .
’ (. 5 199CD: 15-18.
4, Chen ACC [ 14 . (A. Tumef aciens) (Trifolium re-
(1- - -1- ) 4 pens L.) 0. C ), 196(1); 44-45
3
, ACO o1 47
3 [ 15] Voisey C R, White D W R, Dudas B, et al. Agrobacterium-mediated
trandomation of white clover using direct shoot organogenesis J| . Plant Cell
20 ’ N Reports, 199, 13(6): 309-314.
N N N N N [ 16] WhiteD W R Voisey C.Prolific direct plant regeneration from cotyle-
s dons of white clover[ ]| . Plant Cell Reports, 1994 13(6):303-308.
, , [ 17) . (Trifolium repens L.)
[J. ( ), 1995(D: 52-53.
’ [ 1§ , Chu P. WCMV .
° ’ , 2004, 25¢ ID:1-4.
bar . [ 19 . . D (1.
. ’ ,2005(1); 4751.

151



b7 & E 20007): 149~ 152

[29 , s . .

(. , 2007% 16(2); 84-89.
[2] Emmeding M, Smith K, Chu P, et al. Field evaluation of transgenic
white clover with AMV immunity and development of elite transgenic germ-
plasm[ C]// Hopkins A, Wang Z-Y, Mian R, et al. Moleculr Breeding of
Forage and Turf, Developments in Plant Breeding series. Springer Nether
lands, 2004 359-366.

(22 , , .o cp
(. L 199(4). 40-41.
(23 , , Clu P.
0. , 2005, 13(2): 230-
234,
[24 , , R AINHX1
. , 2008, 16(5); 847-852.

[25] Mouradov As Panter S; Emmerling M, et al. Clover{ C] //. PUA E-C,
DAVEY M R Transgenic Crops V1 Biotechmology in A griculture and For-
estry series Springer Berlin Heidelberg 2007. 337-356.

[29 s s .

[y. , 2004 24(3). 592-598.

[27] Ealing PM, Hancock K R. White D W R. Expression of the pea albu-
min 1 gene in transgenic white clover and tobaco[ J] . Transgenic Research,
1994(6):344-354.

[2§ Chrstiansen P, Gibson J M, Moore A, et al. Transgenic Trfolium re-
pens with foliage accumulating the high sulphur protein, sunflower seed albu-
mif J]. Transgenic Research, 2000 9 103-113.

[29 Sharma S B, Hancock K R, Ealing P M, et al. Expression of a sufur

-rich maize seed storage protein, &zen, in white clover (shape Trifolium re-
pens) to improve forage quality[ J] . Molecular Breeding 1998 4(5). 435-448.
[30] Ma ] K-C. Genes, greens, and vaccineq J]. Nature Biotechnology
2000, 18C(1D: 1141-1142

[31] Lee R W, Strommer } Hodgins D, et al. Towards development of an
edibk vacd ne against bovine pneumonic pasteurellosis using transgenic w hite
clover expressing a Mannheimia haemolytica Al leukotoxin 50 fusion protein
[ J]. Infection and Immunity, 2001 69(9).5786-5793.

[32] Lee RW H, Pool AN, Ziauddin A, et al. Edibke vacine develop-
ment: stability of M annheimia haemolytiaa A1 leukotoxin 50 during post-har-
vest processing and storage of field-grow n transgenic white cloveif J] . Molecu-

lar Breeding, 2003, 11(4): 259-266.

[ 33 , .. PhyA
[J. , 2007 33(2),230-255.
[ 34 , , >
[]. . 2007, 16(4); 6975.

[ 35] Diaz C I Logman T, Stam H C, et al. Sugar-binding activity of pea
lectin expressed in white clover hairy ot J]. Plant Physiology 1995, 109
D 1167-1177.

[ 3§ Larkin P J, Gibson J M, Mathesius U, et al. Transgenic white clover.
Studies with the auxin-responsive promoter, GH3, in root gravitropism and
lateral root development J] . Transgenic Research 196 5(5). 325-335.

[ 37] Chen BC, Mcemanus M T. Expression of 1-aminocydopropane-1-car-
boxyhte (ACC) oxidase genes during the development of vegetative tissuesin
white clover ( Trifolium repens 1.) is regulated by ontological cues[ J].
Plant Moleculr Biology 2006 60(3).451-467.

Advancement of the Research on Transgenic White (Qover

LI Zhi-liang" **, XING Hao-chun', YANG Qing’, WU Zhong-yi’s ZHANG Xiu-hai', HUANG Cong-lin’
(1. Department of Biology Sciences Handan College, Handan Hebei 056005 China 2. College of Life Sciences Nanjing Agricultural Universi-

ty» Nanjing, Jiangsu, 210095, China; 3. Beijing Research Center of Agro-Biotechnology, Beijing 100097, China)

Abstract; As an important forage crop, white clover can play an important role in improving natural environment main-

tains water and soil. The establishment of regeneration systems of white clover was summarized, meanwhile, the ad-

vancement of genetic transformation of w hite clover, including resistant to virus and insect, enhancement of abiotic stress

resistances improvement of nutrient quality, development of edible plant vaccine, enhancement of the assimilation and ef-

fident absorb of nutrient element, and the biosynthesis of phytohormone was reviewed in this paper. Moreover, the fu-

ture development of transgenic white clover has forecasted.

Key words: White clover; Plant regeneration; Genetic transformation; Transgenic white clover
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