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Transformation of sugarcane mediated by Agrobacterium tumefaciens
WU Zhuan-di'?, LIU Xin-long"?, YAO Li'?, SU Huo-sheng"?, ZHANG Min'?, WU Cai-wen'?"

(1.Yunnan Province Key Laboratory of Sugarcane Genetic Improvement, Kaiyuan, Yunnan 661600, China; 2.Sugarcane
Research Institute ,Yunnan Academy of Agricultural Sciences ,Kaiyuan,Yunnan 661600, China)

Abstract: A study of sugarcane genetic engineering breeding has been made over the past twenty years, from the first
primary success of herbicide resistant and insecticide resistance gene engineering of sugarcane using Agrobacterium-
mediated approach to the use of high transgenic efficiency of sugarcane. All of these studies obtained a lot of
achievements. This paper aims to analyse the impact factors of sugarcane transformation by Agrobacterium tumefaciens,
as well as the prospect of this research.

Key words: mediated by Agrobacterium tumefaciens; sugarcane; transformation

1983 1
80% = A e it
1 RFENSHEEEEREHARIER
(Saccharum officinarum L.)
[4-5]
0] [6]
[2]
10 BT Bower  Birch 1992
1998
[9]
[3]

Chen 1987
iEHEH: 2010-05-19
HEEWH: (nycytx—024-01-03) (2007BAD30B02) (3-9)
1EHRENT: (1982—) judith1123@126.com  *

gksky wew@163.com



37 2

151

Birch Maretzki 1993
[19]
1994  Chen
Fl164
ACHS5( ) T37( )
LBA4404-BIN6( )
201 21 86-17
NPT D
LBA4404
Arencibia %
pMON18365 LBA 4404
EHA101 Ja60-5
GUS  Southern
10°~10"" Enriquez-obregon !
bar C58C1
Ja60-5 35%
Arencibia %
T-DNA
Elliott ! (GFP) AGLO
GFP
GFP
T-DNA

Manickavasagam %

BASTA
EHA105
Co092061

LBA4404 2
Co671
(40.5 kPa)
50mg/L  PPT
60 g/L

50% [24-25]

[26]

AS

[27]

Manickavasagam

[28]

I I
pCG-1I
ROC22

B-1 3-

ROC10

291 ACO
ROC22 PCR

Wang

2 AT EZECHENCEREE
2.1 H4FK

S (DNA )



152 ( ) http://www.hnndxb.com 2011 4
pGA492 LBA4404 EHAI05 2
C092061  Co671 ,
EHA105 LBA4404
[30] Zhangsun 1 EHA105
[31-32] A281  LBA4404
EHA105  A281
[33] EHA105 EHA105
[34]
Priya 2.4 EHESYE
Smith .
Hood & Priya
Vir [45]
DNA T-DNA
2.2 VirBEFS
Manickavasagam ¥
3.0 mg/L 6-BA MS
(As) 25°C 16h 15 pmol/(m*s)
vir 3 2.0 mg/L 6-BA
[36-38]
1.0 mg/L KT 0.5 mg/lL NAA MS
MS
50 pumol/L  As
0.5 mg/LNAA 5.0 mg/L PPT
Raineri ¢ 28]
1 mg/L 24-D MS
B4 g 150 umol/L As MR
30 min 100 umol/LAs MR
vir 4d 1 mg/L 6-BA 0.5 mg/L KT
MS
2.3 KMHEEMEBERS
Enriquez P! (C38Cl1 Gus
Ti pGV2260 pGT
GUSBAR Mulleegadoo Dookun- [45]
saumtally™” pTO134  AGLO pH5.2-53
pBI121 LBA4404 pH5.8 Vir
M292/70
EHA101 EHA105 A281 ” ’
AGLO Manickavasagam 'Y



37 2

153

2.5 HIKEMESIhEETTH

PolyA
LuD M 2 LBA4404
AGL1
RUBQ2 GUS
Ubi-1
3
RUBQ2
Ubi-1 1.6
CaMV 35S
GUS
RUBQ2
DNA
(Npt /) (G418)
Km
( 350 mg/L) Km
bar
(hyg)
PPT
(4 mg/L) bar
[47]
[48]
Mar

3 AI=ERE

(]

[49]

[50]

Sk

[1] Frank K Christian J Genetic Modification of Plants
[M] Berlin Springer 2010
(2]
J] 2002 38(5) 423-427
[3] Enriquez-obregon G A Vazquez-padron R I Prieto-
samsonov D L et al Herbicide resistant sugarcane
(Saccharum officinarum L.)plants by Agrobacterium-
mediated transformation[J] Planta 1998 205 20-27
[4] Heinz D J Sugarcane Improvement through Breeding
[M] Amsterdam Elsevier 1987
[5] GrivetL D'HontA RoquesD etal RFLP mapping
in cultivated sugarcane (Saccharum spp.) Genome
organization in a highly polyploid and aneuploid
interspecific hybrid[J] Genetics 1996 142 987-1000
[6] Jackson P A Breeding for improved sugar content in
sugarcane [J] Field Crops Res 2005 92 277-290
[71 Nickell L G Tissue and cell cultures of sugarcane

Another research tool[J] Hawaii Plant Rec 1964 57



154 ( ) http://www.hnndxb.com 2011 4
223-229 transformation of sugarcane mediated by Agrobacterium
[8] HeinzDJ Mee G WP Plant differentiation from callus tumefaciens[J] Sugarcane 1996 3(3) 1-4
tissue of Saccharum species[J] Crop Sci 1969(9) [22] ArencibiaA Carmona E TellezP etal An efficient
346-348 protocol for sugarcane (Saccharum officinarum L )
[91 Bower R Birch R G Transgenic sugarcane plants via transformation mediated by Agrobacterium tumefaciens
microprojectile bombardment[J] Plant J 1992(2) [J] Transgenic Research 1998(7) 213-222
409-416 [23] Elliott A R Campbell J A Brettel R I S et al.
[10] Gallo-Meagher M Irvine J E Herbicide resistant transgenic Agrobacterium- mediated transformation of sugarcane
sugarcane plants containing the bar gene [J] Crop Sci using GRP as a screenable marker[J] Plant Physiology
1996 36 1367-1374 1998 25 739-743
[11] WilsonJR Sugarcane Research Towards Efficient and [24]
Sustainable Production[M]  Brisbane  Division of [J] 2002 10(3)
Tropical Crops and Pastures 1996 138-140 237-240
[12] Keating B A Wilson J] R Intensive Sugarcane [25]
Production Meeting the Challenge Beyond 2000[M].
Wallingford CAB International 1997 178-188 [J] 2003 36(2) 140-146
[13] Arencibia A Vazquez R Prieto D et al Transgenic [26]
sugarcane plants resistant to stem-borer attack[J] Mol J] 2003 24(4) 23-28
Breed 1997(3) 247-255 [27] BT
[14] Manickavasagam M Ganapathi A Anbazhagan V R J] 2007 22(6) 1-4
et al Agrobacterium-mediated genetic transformation and [28] B-1 3-
development of herbicide-resistant sugarcane (Saccharum [J] 2008 6(2)
species hybrids ) using axillary buds[J] Plant Cell 277-280
Report 2004 23(3) 134-143 [29] WangAQ DongWQ WeiYW etal Transformation
[15] ZhangL XulJ BirchRG Engineered detoxification of sugarcane with ACC oxidase antisense gene[J] Sugar
confers resistance against a pathogenic bacterium[J]. Tech 2009 11 39-43
Nature Biotechnol 1999 17 1021-1024 [30] Taylor P W J Dukic S Development of an in vitro
[16] Vickers ] E  Grof C P L Bonnett G D, et al culture technique for conservation of Saccharum
Overexpression of polyphenol oxidase in transgenic spp hybrid germplasm[J] Plant Cell Tiss Organ Cult
sugarcane results in darker juice and raw sugar[J] Crop 1993 34 217-222
Sci 2005 45 354-362 [31] Lakshmanan P Geijskes R J Elliot AR etal A thin cell
[17] VickersJE Grof CPL BonnettGD etal Effectsof layer culture system for the rapid and high frequency
tissue culture biolistic transformation and introduction direct regeneration of sugarcane and other monocot
of PPO and SPS gene constructs a performance of species[J] In Vitro Cell Dev Biol 2002 38 1411
sugarcane clones in the field[J] AustJ Agric Res 2005 [32] GeijskesRJ WanLF LakshmananP etal Smartsette
56 57-68 seedlings Tissue culture seed plants for the Australian
[18] Chen W H Cartland K M A Davey M R et al. sugar industry[J] Sugarcane Int 2003 May/ June
Transformation of sugarcane protoplasts by direct uptake 13-17
of a selectable chimaeric gene[J] Plant Cell Report [33] Kole C Hall T C Compendium of Transgenic Crop
1987(6) 297-301 Plants Transgenic Sugar Tuber and Fiber Crops[M].
[19] Bajaj Y P S Plant Protoplasts and Genetic Engineering Oxford Blackwell 2008
IV[M] Heidelberg Springer-Verlag 1993 [34] Malhotra S D Biotechnology and sugarcane[J]. Sugar
[20] J] Cane 1994(3) 2-4
1998 27(2) 138-143 [35] Smith R Hood E E  Agrobacterium tumefaciens
[21] Chen R K LinJ Y LinJ F et al Progress on transformation of monocotyledons[J] Crop Sci 1995



37 2 155
35 301-309 Agrobacterium-mediated genetic transformation of GNA
[36] Raineri D M  Bottino P Gordon M P et al transgenic sugarcane[J] Biol Bratisl 2008 62 386-393
Agrobacterium-mediated transformation of rice (Oryza [45] PriyaJ MelisaK Nicole T etal Selection system and
sativaL.) [J] Bio/Technol 1990 8 33-38 co-cultivation medium are important determinants of
[37] Chan M T Lee TM Chang HH Tranformation of indica grobacterium-mediated transformation of sugarcane[J].
rice mediated by agrobacterium tumefaciens[J] Plant Plant Cell Rep 2009 29 173-183
Cell Physiol 1992 33 577-583 [46] LiuD OardSV OardJH High transgene expression
[38] Chan M-T Chang H-H Ho S-L et al. Agrobacterium- levels in sugarcane (Saccharum officinarum L.) driven by
mediated production of transgenic rice plants expressing the rice ubiquitin promoter RUBQ2[J] Plant Sci 2003
a chimeric alpha-amylase promoter/beta-glucuronidase 165 743-750
gene[J] Plant Mol Biol 1993 22 491-506 [47]
[39] Ti [ 2001 7(4) 371-374
[N B ) 1990 [48] Negrotto D Jolley M Beer S et al  The use of
(2) 145-149 phosphomanno seisomerase as a selectable-marker to
[40] LiXQ LiuCN RichieSW etal Factors influencing recover transgenic maize plants (Zea mays L.) via
Agrobacterium-mediated transient expression of gus in Agrobacterium transformation[J] Plant Cell Reports
rice[J] Plant Mol Biol 1992 20 1037-1048 2000 19 798-803
[41] ChanMT ChangHH HoSL etal Agrobacterium- [49] DaiSH ZhengP FauquetC Comparative analysis of
mediated production of transgenic rice plants expressing transgenic rice plants obtained by Agrobacterium-
a chimeric alpha-amylase promoter/beta-glucuronidase mediated transformation and particle bombardment[J].
gene[J] Plant Mol Biol 1993 22 491-506 Mol Breed  2001(7) 25-33
[42] HieiY OhtaS Komari T etal Efficient transformation [50]
of rice (Oryza sativa L )mediated by Agoobacterium and [N 2009(7) 12-16
sequence analysis of the boundaries of the T-DNA [J]. [51]
PlantJ 1994(6) 271-282 [J] 2009 28(2) 385-390
[43] Mulleegadoo K Dookun-saumtally A Genetic transfor-

[44]

mation of sugar cane mediated by Agrobacterium
tumefaciens[J] Revue Agricoleet Sucriere 2001 80(3)
167-170

Zhangsun D Luo S Chen R

et al Improved

TilERE: TE
E L Bk

Rad
\\;\] «rba»



