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Abstract: In this study, the gene encoding Rs-AFP2, a small cyteine-rich antifungal protein from radish, was evidenced to be
transformed into a wheat (7riticum aestivum L.) cultivar Yangmai 12 via bombardment of biolistic particle and PCR detection. To
evaluate if expression of Rs-AFP2 enhances the transgenic wheat resistance to Rhizoctonia cerealis, a major pathogen of wheat
sharp eyespot, the transgenic wheat plants from T; to T, generations were subjected to R. cerealis inoculation and the disease re-
sistance rating, and PCR, PCR-Southern, Southern blotting, and RT-PCR/Q-RT-PCR analyses for the Rs-4AFP2 transgene. Results
showed that Rs-AFP2 gene was integrated as a single copy into the susceptible receptor wheat cultivar Yangmai 12, inherited from
T, to T4, and expressed in the wheat background. The transgenic wheat plants expressing Rs-4AFP2 showed enhanced resistance to
R. cerealis and unchanged agronomic traits compared with nontransgenic Yangmai 12. In the transgenic wheat plants, the express
level of Rs-AFP2 was associated with the disease resistance degree. These results suggested that Rs-4FP2 gene can be useful for
improving wheat resistance to R. cerealis.
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Fig.1 PCR analyses on T, (A), T3 (B), and T4 (C) plants of RS-AFP2 transgenic wheat
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Lane “M” is 100 bp DNA ladder; lane “P” is Rs-AFP2 transformed vector plasmid pUAFP2 as positive control; lane “WT” is wild-type
Yangmai 12; other lanes marked with numbers are transgenic plants. In picture B, B1 and B2 denote PCR and PCR-Southern blot results,

respectively.
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Fig. 2 Southern blot (A) assay on Rs-AFP2 gene in T; plants and Q-RT-PCR (B) assay in T4 plants
M: ADNA/Hind III marker; 1: 406-2; 2: 406-4; 3: 12 ( ); 4: pUAFP2 ( )
M: ADNA/Hind 111 marker; 1: transgenic line 406-2; 2: transgenic line 406-4; 3: wild-type Yangmai 12 (negative control); 4: Rs-AFP2 trans-
formed vector (positive control).
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Table 1 Identification 01‘4 resistance to wheat sharp eyespot in T, plants
RAR V- e Y I 17 5 £ pirt
Line Average infection type Disease index (%) Resistance
320-1 1.82 23.33 R
360-2 1.00 20.00 HR
361-5 3.13 32.55 R
406-1 1.27 27.27 R
406-2 2.31 43.71 MR
406-3 1.00 20.00 HR
406-4 1.09 25.46 R
407-2 1.33 28.21 R
12 Yangmai 12 5.00 90.45 HS

HR: highly resistant; R: resistant; MR: moderately resistant; HS: highly susceptible.

2 361-5 25 T4
3, Rs-AFP2 Rs-AFP2 T,
,  361-5-2 Rs-AFP2 ,
5, Rs-AFP2 . Rs-AFP2
Rs-AFP2 ( 2
2 T,

Table 2 Major agronomic traits of T, generation

Line Plant height (cm) Spike length (cm) Number of tillers 1000-grain weight (g)

12 Yangmai 12 59.14 6.69 9 35.36
320-1 65.15 6.14 7 32.32
360-2 62.17 7.25 8 36.72
361-5 65.52 7.23 9 37.23
406-1 56.24 6.36 8 31.35
406-2 59.46 6.73 10 37.51
406-3 56.67 6.32 9 33.35
406-4 59.55 6.73 10 36.33
407-2 60.11 6.71 8 36.21

10

Values in the table are the average of 10 plants in each line.
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