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Abstract: Agrobacterium tumefaciens-mediated transformation system has been widely applied. However, the function of
target gene is affected by multiple factors. With this system, we obtained a transgenic rice line CX8621 carrying the
bacterial blight resistance gene Xa2l. In previous work, we have confirmed that it was selectable maker-free and vector
backbone-free. And after 16 generations of breeding, it still maintained perfect resistance to bacterial blight disease. On this
basis, we analyzed the integration and expression of Xa2l in CX8621 at the present study. First, based on the border
sequences of plasmid pBXa21 and Xa21, we designed nested primers and assured the integrity of Xa2l in CX8621. Second,
we cloned the flanking sequences and located Xa2l on chromosome 2 using improved Tail-PCR. Then we analyzed the
expression pattern of Xa21 in several tissues and at different developmental stages by RT-PCR. The results show that Xa21
can be stably expressed in CX8621, agreeing well with the disease resistance response as reported previously. In addition,
we detected the protein levels of XA21 in CX8621 with antibody of natural XA21 protein. Surprisingly, no XA21 protein
was detected in the seeds of CX8621. Thus, the integration and expression analysis of Xa21 in CX8621 provided a part of
scientific evidences for the safety assessment of genetically modified rice.
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Table 1 Sequence of PCR primers

Primer name Primer sequence (5'-3")

LBF1 GTACCGAGCTCGAATTCAGTACAT
LBF2 ACGTCCGCAATGTGTTATTAAG
109R 1 GAAAATATCGAGATTCCTGAATCCG
GTGGT
GTGTTCGACCACATTCATAATCACG
109R2
CTA
109F4 AAGTACCGCGAACGGATGGAGCATT

F: CAAGTCTAAGCAGCCAAACA
R: ATTGCCAGCTCTTACGGT

F: AGCAACTGGGATGATATGGA
R: CAGGGCGATGTAGGAAAGC

Xa21-RT

Actin
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Fig. 1 The integration integrity analysis of Xa2l in CX8621. (A) Primers location on the transgenic plasmid. (B)
PCR results of left border. (C) PCR results of right border. MH86: transformation receptor variety; CX8621: Xa2l
transgenic plants; pBXa21: plasmid with Xa21; marker: Genstar 2 000 plus.
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ACGTCCGCAATGTGTTATTAAGTT (1-24 bp, italic) tccctagggaagaatattctttac (25-48 bp, lowercase) GACAGACAT
GAGGAGGCAGCCGTTGGCGCGCGTGAACGGGCAACGGCAAAAGCAAACCCCACACGCTTGGCGCCACG
TCACGTGGACGAGGCGCGTCCGTGGCGTGACCAGAGGTGGGCCCAGAAGATTCCCACGCTGGCTGCGTG
GTCGTGGTGGCGGCCTCGCCTCCCACGGGCTCGGCCCCACCACCGGATTCAGGAATCTCGATATTTTCCCC
TTTTCCATGGCCCGCACACCCCGCCGGGCCCAC (49-298 bp, underline)
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e
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10712bp  10438bp 10414 bp 503 bp 1 bp

D
bp MarkerH,0 MHS86 CX8621

bp Marker CX8621 MH386 750
250
1000
750 E 750—
250 500 —

Bl 2 Xa2l 7£ CX8621 A S M EN 5

Fig. 2 Integration site location and validation of Xa2l in CX8621. (A) The left flanking sequences. Italic: left
border sequences; lowercase: rice sequences homology with multiple chromosomes; underline: rice sequences located
on chromosome 2. (B) Primers location of CX8621 on chromosome 2. (C) PCR results with primer pair 109R2 and
LBF1. (D) PCR results with primer pair 109R1 and LBF2. (E) PCR results with primer pair 109F4 and 109R1. MH86:
transformation receptor variety; CX8621: Xa2l transgenic plants; Marker: DL2 000.
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Fig. 3 Expression analysis of Xa2l in transgenic rice XA21
CX8621. (A) Expression analysis of CX8621 in MHS86 Xa21 4021 MHS6
different tissues. L: leaf; SH: sheath; ST: stem; SP:
spike; R: root; SE: seed. (B) Expression analysis of Xa2l MH86-Xa21
CX8621 at different developmental stages. Sl: CX8621 XA21
sprouting stage; S2: three-leaf stage; S3: high tillering Xa21l
stage; S4: filling stage.
4021 XA21 CX8621
MH86-Xa21
XA21 (4
(Western blotting) 0.5-1.0 ng
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A B
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B4 XA21 ZETE CX8621 HHIRIEDHT

Fig. 4 Expression analysis of XA21 in transgenic rice CX8621. (A) Expression analysis of XA21 in CX8621. (B)
Expression analysis of XA21 in MH86-Xa21. 4021: Xa21 overexpression rice line; CX8621: Xa2l transgenic plants;
MHB86: transformation receptor variety; MH86-Xa21: Xa21 backcross breeding line; M: 90 kDa protein.
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