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SSR and AFLP-derived SCAR Markers Associated with the Powdery
Mildew Resistance Gene in Common Wheat Cultivar ND399
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Abstract: Powdery mildew caused by Blumeria graminis f. sp. tritici( Bgt) ,is one of the most important world-
wide wheat diseases. Common wheat cultivar ND399 ( pedigree Torino/2 * 2552// 9516/3/5 * Shi 4185)is a new
registered high-yielding and powdery mildew resistant cultivar. Genetic analysis using an F, segregating population
and F, ; families originating from a cross between susceptible line Shi 4185 (IT:4 ) and ND399 (IT:0; ) indicated
that a single dominant gene, temporarily designated MIND399 , was responsible for powdery mildew resistance in
ND399 at seedling stage. By means of molecular markers and bulked segregant analysis( BSA) ,a polymorphic SSR
marker ( X¢fd81 ) and two AFLP-derived SCAR markers( SCAR203 and SCARI112) were linked to MIND399. Among
these markers, X¢fd81 ,SCAR203 , and SCARI12 were linked to MIND399 with the genetic distances of 0.2,1.0,
and 1.2cM,respectively. MIND399 was physically located on chromosome 5DS bin 0. 67-0. 78 using Chinese Spring
nullisomic-tetrasomic and deletion lines. According to the infection type of MIND399 to Bgt isolate EO9 and molecu-
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lar marker mapping results, MIND399 was supposed to be powdery mildew resistance gene Pm2. The molecular

markers linked to MIND399 provide a useful tool in pyramiding and maker-assisted selection of the powdery mildew

resistance gene in ND399.
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Table 1 Genetic analysis of the powdery mildew resistance
in ND399 at seedling stage

BURMREL B REL
At No. of No. of B

2 2
. . . X Xo.05
Generation resistant  susceptible Total
plants plants
4K 399 ND399 * 25 0 25
£1 4185 Shi 4185~ 0 18 18
K 399/ 175 4185 F,
20 0 20
ND399/Shi 4185 F,
KK 399/15 4185 F,
235 77 312 0.0032 3.84
ND399/Shi 4185 F,
PR 399/414185 Fry  31(A) +
35(B) 128 0.375 5.99
ND399/Shi 4185 F, 5 62(H)
OEARMAIAAFR 7 :parental variety
2.2 5 MIND399 i# i SSR #5i2 Ky i 1 70 2% $)f

ST

R IR ML A A0 AE B — AR G oA Y 50 X
SSR BIMITEUIR R AR K 399 8K LA AT 4185, 3T
it B AT PCR 4738, 45 5 & B4 T 5DS
YL R 1) SSR FRiC Xofd81 TET B EA I
SR [A) 4 48 1 25 S 2kl . BEARIC Xofd81 FEAR K
399/ 41 4185 [ F, 73 BSHEAR L EATARI (BT 1), A3
FRic Xefd81 (i k i) & — 3w ttrid, M
Mapmaker3. 0"'7' Xt SSR #71c Xcfd81 ™ 44 AL £k i
SRR SR A TRR 1E A B T, FH Kosam-
bi PRECHT ARG IEES (M) KB LDD=3.0,
PRI Xefd81 5 MIND399 408 X AN FRic7E F, B
R ERFA 1:2:1 MBS HBl(£2) .
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1 Xcfd81 7R K 399/ 4185 1 F, 5> BB &0 4> B4k Y PCR 84 R
Fig.1 Amplification pattern of polymorphic marker Xcfd$81 in the F, individuals of the
ND399/Shi 4185 segregating population
M:Marker; P1:4K 399 P2 £7 4185 ; R HifG ;S B, T[]

M:Marker; P1:ND399; P2.Shi 4185; R:resistant plants; S:susceptible plants. The same as below.

x2 HHMSDTFHRCE MIND399 BIEH ST
Table 2 Linkage analysis of the MIND399-linked polymorphic markers

B FRICHT 8 Marker patterns o WA I 5 ﬂ,llND399 £

FRig Locus BB Total X2 EPE B (M)
Expected ratio
A(D) H B Distance to MIND399
MIND399 31 62 35 128 A:H:B=1:2:1 0.375
Xcfd81 31 62 35 128 A:H:B=1:2:1 0.375 0.2
SCAR203 94 34 128 D:B=3:1 0. 1667 1.0
SCAR112 93 35 128 D:B=3:1 0.375 1.2
2.3 SCAR #RiZHIEH ST PUREA P bk B T 203 bp By Z 251k

FIFH N AFLP 554k 1) SCAR FRic SCAR112 Fl &4t , T 76 8 5 A AU BLpR b nl 4 14 1 210 bp
SCAR203 43 S FE UG SE AR R K 399 Bt AR A MESMRW, ML BHERRIC (B 3) . ¥ SCAR112
4185, Bt JBYTt DNA AT PCR §7K00, 255 F1 SCAR203 7EA4R K 399/ 47 4185 1) F, /- S (AR Ltk
WK :SCARI2 TEHUR EA MBUR AR LY 3 T &S, X P SCAR FRictE F, #HA AR5 301
112 bp A DNA £ , 7R85 AR FUBOR Bk B3 MBS LB (£ 2)  ARid SCAR203 FARiE SCARII2 5
FHR A1 7=, R AR IC (8] 2) s SCAR203 76 MIND399 BIBALHE /34 1.0 <M Fl 1.2 M,

M PP P2 R R R R R R § 8§ 5§ § 8§ 3

1126p — =

2 SCARII2 7ER K 399/F 4185 B F, N BB BE AR Sk _EHOH E 45 R
Fig. 2 Amplification pattern of SCARI12 in the F, individuals of the ND399/Shi 4185 segregating population

M PPPFP2 RRRRBRRS S 58 § 5 8§

—= .

3 SCAR203 FTER K 399/F 4185 11 F, 3 BB B¥ (R ER /> SRR E O 145 R
Fig.3 Amplification pattern of SCAR203 in the F, individuals of the ND399/Shi 4185 segregating population
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45 BN K /NAZ SRR Grandin HEY Pm2 L5 SSR FR
I Xefd81 WAL E M 0.9 oM, 3k [ % /M &
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WO LHRIE WAL T 5SDS Bt SE R 1 4 F R id
TR (B 4) DN S K 399 i 1
AR L R R Pm2

Xgwm159

MIND399

99—
Xcfd8l
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SCAR203 55—
s Xcfd8

0. —— MIBrock
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T\ AR
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Fig.4 Linkage maps of powdery mildew resistance gene(s)on wheat chromosome arm 5DS!¢:"!
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