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Research progress of marker-free transgenic plants
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Abstract Selectable marker genes have been extraordinarily useful in genetic transformation of plants. Currently, the
most frequently used selectable marker genes are antibiotic or herbicide resistance genes, which are being increasingly
concerned on the safety issues of transgenic plants. In this paper, methods and applications for the cultivation of marker-
free transgenic plants were reviewed, including co-transformation, site-specific recombination, transposable system.

homologous recombination and multi-auto transformation system. The “pros” and “cons” of these approaches were also

discussed with a view to promote the industrialization process of transgenic plants.
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Table 1 Research reports on marker-free transgenic plants between 2001 and 2011

bric 55 B 50 B T i ILAE DY) Fric 2 225 3CTk
BN IATS B Sorghum bicolor bar hpt Zhao et al. 2003

Nguyen et al. 2007
7% Medicago sativa Linn nptll Ferradini et al, 201157
KFE Oryza sativa hpt bar FiE 72,2009

Afolabi et al. 2005 1
EK Zea mays bar nptll Miller et al. 2002M1%)

Shiva et al. 2009t

K& Glycine max bar ok 7 4, 20060

HHEL Nicotiana tabacum nptll Zhou et al. 200313
PSR EHRES EK Zea mays nptIl Zhang et al. 2003

W% Brassica napus bar Kopertekh et al. 20097

W Nicotiana tabacum nptll Wang et al. 2005'%

Mlynarova et al. 2006 7

B Populus nptll J& A, 201108
IKFE Oryza sativa hpt Sreekala et al. 2005

Song et al. 2008
Fe A Solanum lycopersicum nptll Zhang et al. 20062

Jia et al. 2006

T R 50 IKFE Oryza sativa hpt Cotsaftis et al. 20027
Charng et al. 2008

4 4 1E %, 20030

[F] 95 o A K& Glycine max aadA Dufourmantel et al, 20072
HHEL Nicotiana tabacum aadA Dufourmantel et al. 2007
ZIUH LB RS % 4F Petumia hybrida ipt Khan et al. 2010
IKFE Oryza sativa ipt Endo et al. 20022
% Salix babylonica ipt 7uo et al. 2001027

Matsunaga et al, 20025
MR Nicotiana tabacum ipt Zuo et al. 2001029

MG Citrus reticulata ipt Ballester et al. 20073
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Table 2 Compare of some marker-free techniques
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