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Abstract: Wild emmer (Triticum turgidum var. dicoccoides) is an important germplasm for wheat improvement especially for
resistance to powdery mildew caused by Blumeria graminis f. sp. tritici. Common wheat line 3D249 (Jingshuang 27//Yanda
1817/WE18/3/Wenmai 4, F), a derivative of wild emmer accession WE18 and susceptible elite common wheat lines, was found
highly resistant to prevailing powdery mildew isolate E09 at both seedling and adult plant stages in Beijing, China. Genetic
analyses of the Fj, F, segregating population and their F; progenies derived from a cross between susceptible line Xuezao and
resistant line 3D249 indicated that the powdery mildew resistance of line 3D249 was controlled by a single dominant gene, tem-
porarily designated MIWE18. By bulked segregant analysis (BSA), four SSR markers (Xwmc525, Xwmc273, Xcfa2040, and
Xcfa2240), one RFLP-derived STS marker (Xmag759) and one EST-STS marker (XE13-2) were found to be linked to MIWEIS,
with an order of Xwmc525—-Xcfa2040-Xwmc273-XE13-2-Xmagl759-MIWE18—Xcfa2240 in the genetic linkage map. Using Chi-
nese Spring nullisomic-tetrasomics, ditelosomics, and deletion lines, MIWE18 was physically mapped on chromosome 7AL ter-
minal bin 7AL 16-0.85-1.00. However, the allelism of wild emmer derived MIWE18 to known powdery mildew resistance genes
Pml, PmU, MIIW72, MIm2033, and MIm80, all located on the same chromosome bin, need to be characterized in the future. The

(863 ) (2006AA100102, 2006AA10Z1E9, 2006AA10Z1C4, 2006BAD01A02)
(30425039, 30771341) (111-2-03)
’ (Corresponding author): E-mail: zhiyongliu@cau.edu.cn
: E-mail: hanjun422@yahoo.com.cn

Received( ): 2009-02-23; Accepted( ): 2009-04-30.



1792

35

common wheat powdery mildew resistance line 3D249 provides useful new germplasm for disease resistance genes pyramiding

and marker-assisted selection (MAS) in wheat breeding program.

Keywords: Common wheat line 3D249; Wild emmer (Triticum turgidum var. dicoccoides); Powdery mildew resistance genes;

MIWE18; Molecular markers
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Table 1 Distribution of deletion breakpoints in Chinese Spring homoeologous group 7 deletion lines

CS deletion line Description Fragment length
d7AS-1, 5BS-4 18"+1"[del5BS-4]+1"[del7AS-1]+1""[4B] 0.89
d7AS-8, 7TAL-17 20"+1"[del7AS-8 del7AL-17] 0.45,0.71
d7AL-1 20"+1"[del7AL-1] 0.39
d7AL-16, 3DS-3, 5AS-8 17"+1"[del3DS-3]+1"[del5AS-8]+1"[del7AL-16]+1'[del5BS-5]+1'[5B] 0.86
d7AL-21, 4AL-13 19"+1"[del4AL-13]+1"[del7AL-21] 0.74
d7BS-1 20"+1"[del7BS-1] 0.27
d7BL-6, 4AL-5 19"+1"[del4AL-5]+1'[del7BL-6]+1'[7B] or 20"+1"[del4AL-5]
d7BL-7, 1DS-3 19"+1"[del7BL-7]+1"[del 1DS-3] 0.63
d7BL-10, 3BS-8, 4AS-3 18"+1"[del3BS-8]+1"[del4AS-3]+1"[del7BL-10] 0.78
d7DS-4 20"+1"[del7DS-4] 0.61
d7DS-5 20"+1"[del7DS-5] 0.36
d7DL-2 20"+1"[del7DL-2] 0.61
d7DL-3 19"+1"[del7DL-3]+1"[del1BS-2] 0.82
d7DL-5 20"+1"[del7DL-5] 0.30
1.2 EST-SSR , PK*! KSUMP'  CFA (http://
E09 wheat.pw.usda.gov/)
3D249 /3D249  F, 10 pL, 10xbuffer 1 pL 15
F, F; mmol L™' MgCl, 1 uL 2 mmol L™ dNTP 1 uL 20 ng
, 20 , uL! 1uL 1U Tag 4puL  20ng
pL™! DNA 2 uL  PCR 94°C
, 5 min; 94°C 453, 50~60°C(
15 d, 455s,72°C 1.5 min, 40 ; 72°C
,3d (0) 10 min 8%
(03) (1) (2) (3) (4) 6 ,
, 0~2 ,3~4 (17 F, 1.5 SSR
F, F, , 3D249 SSR
(RR) (Rr) — DNA
(17) PCR ,
1.3 DNA Bin
Sharp "8 CTAB Sourdille ¥
DNA F, , F,
, /3D249 F, 1.6
10 (IT0) 10 (T P F,
4) DNA, DNA DNA MAPMAKER/EXP 3.0b (29]
, , ,LOD 3.0
F, , MapdrawV2.1 301
4 2 HREHIH
SSR , 2.1 MIWE18
SSR , GWM!2%  GgpmMmPY E09
BARCP?! CFD™!  wMCP+! ; 3D249, /3D249 F, F, F,
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1.45, )(20,05,1 =384)( 2) F, 64 DNA MIIWIS
F; , 23 (RR), 41 Somers ! , SSR
(Rr); 28 F, F; Xwme525 7
(rr) 1:2:1(= 7 SSR
1.63, Y0052 =5.99)( 1) DNA ,
2.2 MIWE18 SSR , 3 SSR Xwme273 Xcfa2040  Xcfa2240
MEBEMERENM MIWEIS 4 MIWELS
150 SSR SSR , Xwmce525 (
3D249, , 1), Xwmc273  Xcfa2040  Xcfa2240
DNA PCR , 7AL F, ,
SSR Xwmce525 MIWEIS ( 2-A)
F2 NEMRFR3D249 hIAMFEEE MIWELS BIEE SR
Table 2 Genetic analysis of powdery mildew resistance gene MIWE18 in wheat line 3D249
Parent or cross No. of resistant No. of susceptible Total X2 X20.05
plants plants
3D249 20 0 20
Xuezao 0 20 20
/3D249 F, Xuezao/3D249 F, 20 0 20
/3D249 F, Xuezao/3D249 F, 64 28 92 1.45 3.84
/3D249 F; Xuezao/3D249 F; 23(RR) + 41(Rr) 28 (1r) 92 1.63 5.99
bp M A A A A H H H H
300~ Bl § 1 Dt7DL) 14
B 4 e , SSR Xwmce525 TAL
t: 4 $4 8 BE BE : - _ “A)-
500 » : 58 &9 &3 &8 Bin 7AL16-0.85-1.00 ( 3-A); Xcfa2240
7TAL Bin 7AL16-0.85-1.00
_. . ) ) 7DL Bin7DL3-0.82—1.00( 3-B);
1 SSR#ri2 Xwme525 £ F K Hifw . Bfmik LR 1845 R .
Fig. 1 Polymorphic DNA fragments amplified by SSR marker Xcfa2040 Bin
Xwmc525 between the resistant and susceptible plants of F, 7AL16-0.85-1.00 Bin 7BL10-0.78-1.00 Bin 7DL3-
population
M 100 bp DNA ladder; A (RR); H ®n;  0.82-1.00 ( 3-O) , MiIw172
B (1r) 8% 7AL Bin 7AL16-0.85-1.00 (
2-B)
M: 100 bp DNA ladder. A: homozygous resistant plants; H:
heterozygous resistant plants; B: homozygous susceptible plants. 2.3 MIWE18 STS
PCR products were separated by 8% nondenaturing PAGE. Arrows
indicate the polymorphic DNA fragments.
MIWEILS
SSR Yao [31]
. MIWEIS 4 MIm80 s MIm80 5 STS
7 7 , Xmagl759  MIWEIS ,
- (N7AT7B MIWEIS  SSR Xwmc273 ,
N7AT7D N7BT7A N7BT7D N7DT7A N7DT7B) 94cM ( 2-A)
(Dt7AS Dt7AL Dt7BS Dt7BL Dt7DS 7AL EST DR736732
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Fig. 3 Amplification pattern of Xwmc525 (A), Xcfa2240 (B), and Xcfa2040 (C) in Chinese Spring homoeologous group 7 nulli-
somic-tetrasomics, ditelosomics, and deletion lines

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
300 bp " !t 9

4 EST-STS#FiC XE13-2 #EEE R /3D249F, B fh . BBk LRy 18R
Fig. 4 Polymorphic DNA fragments detected by EST-STS marker XE13-2 in Xuezao/3D249 F, segregating population
M: 100 bp DNA ladder; 1: 3D249; 2: ; 3~8: ; 9~14: ;5 15~20:

M: 100 bp DNA ladder; 1: 3D249; 2: Xuezao; 3—8: homozygous resistant plants; 9—14: heterozygous resistant plants; 15-20: homozygous

susceptible plants.
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