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Abstract: Wheat relatives-derived alien genes provide most important resource to develop resistant varieties
and protect wheat from the damage of powdery mildew. Pm57, a gene resided on the long arm of chromosome
2S*#1 from Aegilops searsii caused broad-spectrum resistance against powdery mildew isolates at seedling and
adult plant stage. In order to develop Pm57 mutants with loss of resistance to powdery mildew for further gene
isolation using susceptible mutant-based resistant gene cloning approache, 10000 seeds of 89 ( 5) 69, a wheat-Ae.
searsii recombinant stock containing Pm57 genes, were treated using 0.625% ethyl methane sulfonate ( EMS ).
M, seeds were then dense sowed in experiment station, and 1598 M, lines were harvested. Of which 300 M,
lines randomly selected were used for resistance test by inoculation at seedling stage. After further validation of
susceptible individual plants using two Pm57 specific molecular markers ( X2L4g9P4/Haelll and X284274 ) and
42 pairs of core primers, which are applied in DUS identification of wheat lines, 70 Pm57 mutants with loss of
resistance to powdery mildew from 27 independent M, lines were identified, with a mutant ratio as high as 9.0%.
Thus, the newly-identified resistance-compromised mutants might lay a foundation for further cloning of the
Pm57 gene.
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Fig.1 Germination rate of 89 ( 5 )69 treated
by different EMS concentrations
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Fig.2 Screening of susceptible M, plants
derived from EMS-treated 89( 5 ) 69
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60-1, 66-1, 71-1, 80-1, 83-1, 93-1, 104-1, 120-1, 137-1, 141-1, 142-1, 145-1, 183-1, 184-1, 195-1, 209-1, 216-1, 223-1
Picture A and B show the results of the Pm57-specific molecular markers X2L4g9P4/Haelll and X284274, respectively, and the arrows indicate the
Pm57 gene-specific PCR amplificants. line1-2: Chinese Spring ( CS ), CS-Ae. searsii translocation line 89 (5 )69, line3-26: M, susceptible mutants

47-1,50-1, 51-1 , 53-1, 57-1, 59-1, 60-1, 66-1, 71-1, 80-1, 83-1, 93-1, 104-1, 120-1, 137-1,
141-1, 142-1, 145-1, 183-1, 184 -1, 195-1, 209-1, 216-1, 223-1
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Fig.3 Identification of susceptible mutants using Pm57 gene-specific molecular markers
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1A 1B 1D 2A 2B 2D 3A 3B 3D 4A 4B 4D 5A 5B 5D 6A 6B 6D 7A 7B 7D

M,-216

1A 1B 1D 2A 2B 2D 3A 3B 3D 4A 4B 4D 5A 5B 5D 6A 6B 6D 7A 7B 7D
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Figure A and Figure B show the results of PCR detection of the resistance-loss mutants in the 216 and 223
M, lines using the first and the second set of core primers for the DUS detection in national wheat region test
Bl 4 Pm57 BRRREFREEEREXMSFIRICEE
Fig.4 Identification of genetic background authenticity of Pm57 susceptible mutants by molecular markers
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Table 1 The results of mutant identification

o) W, B4 AR LG AR AL
No. M, line No. (%) Number of real
Susceptible plant ratio mutants
1 51° 10 8
2 53" 20 2
3 60" 5 5
4 71 20 4
5 110" 20 2
6 137 15 3
7 141° 12 7
8 142° 10 2
9 145° 10 1
10 183 10 1
11 184" 10 1
12 195° 30 3
13 216" 30 3"
14 264" 10 1
15 268" 10 1
16 275" 10 1
17 47 20 3
18 50' 20 2
19 57 50 1
20 59' 20 3
21 66" 25 2
22 79" 20 1
23 80" 20 1
24 83" 30 2
25 93" 35 6
26 104" 35 2
27 120" 30 4
28 179" 30 1
29 223" 65 9

"o [e)—k F R R AR RE TR IR B B PmS 7 R VS T ARIC
X2L4g9P4/Haelll Tl X284274 FRiC M AEARRER ;" [l —#R R P
BIFARBIIE Pm57 Fi 5257 FHRIC X2L4g9P4/Haelll FRid i) 525 R ik
£ BRR I BORERA T PmS7 865 58 A8 PR BRI 5 A
P&

*: mutant lines of which all susceptible individuals amplify markers
X2L4g9P4/Haelll and X284274 of Pm57 -specificity, °: mutant lines
of which some suceptible individuals lack of Pm57 specific marker
X2L4g9P4/Haelll “: lines of which all individuals are susceptible are

not included in total number of mutant lines
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T B DL B2 EMS Ab 3 i b - 12 96 B[] 0 Ak B e
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FRiC X2L4g9P4/Haelll F1 X284274 , 45 4 i 4% 5 5t
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