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Developing Molecular Markers of a Resistance Gene to
Powdery Mildew in Synthetic Hexaploid Wheat
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Abstract; YAV-2/TEZ//A. SQ(895)is a synthetic hexaploid wheat derived from a cross between T. durum
Desf. and T. tauschii L. ,which is immune to powdery mildew. Genetic analysis of resistance to powdery mildew in
F, population and the F, families derived from a cross between YAV-2/TEZ//A. SQ(895)/3 and Pinzi 50098 indi-
cated that a single dominant gene controlled the resistance. By bulk segregation analysis, microsatellite marker Xec-
fa2086 was identified to be closely linked to the resistance gene with the genetic distance of 11. 8cM. Based on the

location of the linked microsatellite markers,the resistance gene was located on the telomeric region of chromosome

2AL in synthetic hexaploid wheat.
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B ERRE, ENEE A ER FER.
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FHARYE SSR ARICHIOL B, 0 STt B R 1T R K E
fr, AN R R AP R R RS RN 2 T
PricHi B R UK IR

1 #R5RE

1.1 RWHH

W ahL /N E SIS B R R B ABRE
ATLEW/NE YAV-2/TEZ//A.SQ(895) , 5&BH
o B /N R PE 50098 2% 32, K47 156 Bk
FrBRHE LR TERRTRE FLEXE,
1.2 BRRniELEE

BRREREN S EERETHES, L OEH
K E 7 T 3% #h 75 B 12 30em B9 3% 3 &P (10 B/
B)o RARRBREHEM, WM Pml, Pm3a,
Pm3b Pm3c . Pm3f . Pm5 . PmS5S(Mli) .Pm6 ,Pm7 .Pm8
ZHAMREREARE N, RMRELXHEEE
HER, BRI E AERAEIEN S EEER
SN, FENRRHAN REQO),ER
F(0;) ,BmH(1) ,hH(2),TROG),BEM4). A
XREMGEFRE F,ARNBRIERANERE,
FEREZWEETES LAHER B MKRERE
5 Bk
1.3 DNA BE

ANEED F B P4 DNA 3RS 1 CTAB %7,
REH DNA LB FKER, #00 R AEHHER
ERmBZARKRE.,
1.4 SSR # 1% PCR =¥ ah R
1.4.1 SSRi# OFBRAA/NE SSRIIYE
1 Xwms  Xwme  Xcfa  Xcfd Xbare R FI KI5 81 3k 647
XF, #8 3% http;//wheat. pw. usda. gov/ggpages/ L} &
Roder % ' K R FF, i LBEDTBAF AR,
Q@Y 1 [ FE £ E MJ 23 7] 4 7= i) PTC-200 %4 B
PCR y#{{ L # 47, PCR R R & & (15ul):10 x
Taq Buffer( Mg-plus) 1. 5ul, dNTP Mix ( 10mmol/L)

0.3 pl, Primers(2pumol/L)1.88pl, Tag BE(5U /pl)
0.12pl, 2 48 DNA (20 ng/pl) 1. 5ul, 88 40 K
9.7ul, @PCR § 18 &4 :95°C B tE Smin; R )5
AMEIF,94°C Z # 1min, 55C % 4 (min, 72°C &
1min, G 35 WG T2CEM 5 min, BT 4CTH#
FRKBERSIWHRE) .
1.4.2 PCR=#H®H OV # DNA TH#. .54
Y=Y 4pl B BB N E Loading Buffer, & F
PCR {{ % 95°C A # 10min, R H B A KK P& A,
QHLIK : J 1 7= Y Ky 0 R Y 6% 78 7 T8 TR 4 ot I o
B ik 80W B R T eIk 4 1h, QWY 5 R
Bassam %"V 5 B b BRI AT e 8, S T RO
B,
1.5 SSRiFRIESHH

PR MR ESESTRASERIESH
4+ ¥7 #: (bulked segregation analysis, BSA)!S) . F
LSS W PR R R, L BR
FEWICH RS HIC R A ABAB, ] Mapmaker
EXP3.0b 4T AR CAL R S AR K EE ZE
IR IL IR B, M) Kosambi oA $0HF B 4 R %L At
L (M) W 2 IZE RN Firid EBIEE,

2 BREHSW
2.1 AI&R/NE YAV-2/TEZ//A. SQ(895) 7t
BMENRERHiE %

ERERGT  HHEAKEERR, AT AR/

"M YAV-2/TEZ//A. SQ(895) Xt M /R 1% 45 IX L

ARBEFAW/NE AR RER R RR(H

BIRRE R 0 4) , &Y% 50098 3 5K BB F,

B20 MBI R B (F 1), F Bk 156 M4
BWRAEN BaE, K 117 R (R 0K 04K),
VHBR(HINIR), 2XRR.FEBIHLIE
BBl (x' =0 <xoos =3-84), RKAATAERMNE
YAV-2/TEZ//A.SQ(895) M A M iR By it 2 B ¥
BENEW, $eR LERZFEREMAIITA
Bkt E, SR EH,39 MR FAKE FLA
¥ERANBH T A FIRBKREF, R4 41
MREMRAANFR KRB 16 M RREF,RXER
RERM TR B, P HRHKE 274 4k, B A
109 8,2 ' B8, AREE 3 I WEHELE S
BBl (x' =2.44 <xp0 =3.84) ,RIET F, 8k % &
WA, B FAABRRT A Aataa=1:2:1, 81X
—BHRERY GE PmYAV-2,
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#1 YAV-2/TEZ//A.SQ(895) 5 @ # 50098 £ XA R RE
Table 1 Reaction of the progenies of YAV-2/TEZ//A.SQ(895) x Pinzi 50098

Bk ¥ No. of the plants

545 1t Ratio of separation

B

A R . 3 Chi: :are test
Parents and crosses Generation # % KFRE HiLtl 9 )

Resistant Susceptible Observed Theoretical X
YAV-2/TEZ//A.SQ(895) P, 10
& ¥ 50098 P, 10
YAV-2/TEZ//A. SQ(895) /3/ 5 ¥ 50098 F, 20
YAV-2/TEZ//A. SQ(895) /3/ 54 ¥ 50098 F, 117 39 3:1 . KEN N 0

2.2 PmYAV-2 3 SSR #Rid 5 &4
MAFRATIELT 647 3 SSR 5[4, H A 223 Xt 3|
YERAEY HMHEEHE, 53447, FIAEE
EHERNT|Y, MESURMYE ,E5R4E 16 3 SSR 5|9
KULEM,H2.47% . xR RS YT
INBHRIRE , B — 53 F, BRI 156 N BLBR 34T 43
W, TH AR AR PmYAV-2 5HRid 4 A 2 18]
MESXR, BEEBT 645 PmYAV-2 EHIM
SSR %7 it, 4 B X Xbarc309 . Xwms445 , Xwmcl70
Xwms312 Xwms294 F1 Xcfa2086, 71t 5145t Bk i

YR 2, B Mapmaker EXP3.0b {4318
MRHEHN PmYAV-2 5 SSR fRid i ST R E
B, REEHRIT AL Tz R — 0, Kb Xfa2086 5
PmYAV-2 Z [ BB BT,  11.8 cM(F 1),
HRHE Somers %' M1 EE Kl #8 GrainGene [ 35 /]
F ik BIEEE ") Xbarc309  XwmsddS Xwmel 70,
Xwms312 Xwms294 F Xcfa2086 ¥ 8% 5 i 7E /& 2AL
Pk I, R PmYAV-2 SR WAL T 2AL B o kK
%, Rk HERNE,

%2 S5HAEWNHEE PmYAV-2 ZHi4 SSR #Ri2Z&“YAV-2/TEZ//A. SQ(895)/3/ & ¥ 50098"F, 3 BBk B A 5
Table 2 Distribution of banding patterns of the SSR markers linked to PmYAV-2 in segregating F, population from“ YAV-2/

TEZ//A. SQ(895) /3/Pinzi 50098”

i A SEH
SSR #7id E 30k Marker genotype Ratio of separation s
SSR marker Phenotype B Al Wit xR®
A AB B Chi-square test y°
Observed Theoretical
Xcfa2086 R 38 75 4 1.03:2.19:1.00 1:2:1 0.244
S 0 6 33
Xwms294 R 38 68 11 1.00:2.11:1.00 1:2:1 0.103
-] 0 12 27
Xwms312 R 41 64 12 1.08:2.03:1.00 1:201 0.141
s 0 13 26
Xwmcl70 R 38 66 13 0.97:2.03:1.00 1:2:1 0.038
S 0 13 26
Xwms445 R 37 65 15 0.90:1.90:1.00 1:2:1 0.205
S 0 13 26
Xbarc309 R 40 61 16 1.08:1.92:1.00 1:2:1 0.346
S 2 14 23
A AT ICER R B A A MR AR I E A AB A B, x] o5 =5.991
A :homozygous resistant genotype; B :homozygous susceptible genotype; AB : heterozygous genotype. Xg,os =5.991
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Fig.1 SSR genetic map of powdery mildew resistant
gene PmYAV-2 in YAV-2/TEZ//A. SQ(895)
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