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Application of competitive PCR for screening selectable
marker-free Xa21 transgenic rice
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Abstract: Polymerase chain reaction (PCR) is a simple, quick and highly sensitive method. However the accuracy of the
conventional PCR assay was often affected by false positives and false negatives. In this study, a protocol competitive PCR was used
to reduce the false results in screening for selectable marker-free (SMF) Xa21 transgenic rice plants. The competitive template of
Xa21 was the endogenous Xa21 homologous sequence located on chromosome 11. The competitive template of the selectable marker
gene, hygromycin phosphotransferase (hpt), was an additive DNA extracted from hpt transgenic Nipponbare (Oryza sativa L).
Through competitive PCR analysis of transgenic T1 plants produced by double right border binary vector, false positive or false
negative samples were effectively diminished, and genuine SMF Xa21 transgenic plants were obviously obtained. Comparing with
the conventional non-competitive PCR, competitive PCR increased the accuracy for selecting SMF Xa21 transgenic plants. The
results of bacterial blight (BB) resistance tests and hygromycin B resistance assay of SMF Xa2l transgenic plants testified the
reliability of this method.
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Fig. 1 Diagram of the plasmids pBXA21 and pCAMBIA1300",
RB: the right border of T-DNA; LB: the left border of T-DNA;
N: terminator of nos gene; P: CaMV35S promoter; Xa2l: Xa21
gene; I: the 190 bp intron of icinus communis catalase-1; hptF
and hptR: PCR primers for hpt gene; the lengths of the PCR
fragments from both plasmids were also donated respectively in
the diagram.
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Fig. 2 PCR analysis of the Xa21 transgenic plants with the
primers U1 and 11. M: DL2000 marker; 1: pBXA21 plasmid as
a positive control; 2: nontrangenic plant as a negative control;
3-13: Xa21 transgenic plants with BB resistance.
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Fig. 3 Noncompetitive PCR analysis of the selectable marker
hpt gene. M: DL2000 marker; 1-21: Xa21 transgenic plants (T1)
with BB resistance.
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Fig. 4 PCR analysis of the hpt gene at different ratios of target
template and additive competitive template. M: DL2000 marker;
1-5: the volume ratio of target template and additive
competitive template were 1:0, 1:1, 10:1, 50:1 and 100:1,
respectively; 6—8: competitive template was respectively diluted
10, 50 and 100 times with distilled water; 9: distilled water as
negative control.
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Fig. 5 Competitive PCR analysis of the selectable marker hpt gene. M: DL2000 marker; 1-71: Xa21 transgenic plants (T1) with BB

resistance.

Journals.im.ac.cn



PCR Xa2l 609
2.3 ZFH!M PCR MRS HITFRIE Xa2l FHEE ,
TEPREY FRELIGIE
Xa2l  hpt PCR : [5-71
1500 T1 26 Xa21l ,
: Xa21 ,
Xa2l 1~2
T2 , 50 hpt ,
PCR T2 hpt DNA, PCR
50 (T2) DNA PCR :
( 6) 25 T2 , PCR
86 hpt DNA PCR :
50 mg/L » hpt Xa2l  DNA : PCR PCR
Xa21l PCR
26 Xa2l T2 PCR
25 ,
: Xa21
25 T2 50 mg/L
3 , , cDNA, ,
2
, PCR , PCR 2 ,
cDNA : DNA :
i : DNA
DNA :
B
REFERENCES

6 Xa2l

Fig. 6 Hygromycin B resistance assay of selectable
marker-free Xa2l transgenic plants. (A) Treated in water.
(B) Treated in solution with 50 mg/L hygromycin B. 1: htp
positive plants as positive control; 2-3: selectable marker(htp)-
free Xa21 transgenic plants; 4: nontransgenic plants as negative
control.
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