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Molecular mapping of the powdery mildew resistance
gene in wheat cultivar Bogatka

ZHANG Jing, PENG Fu-xiang, LIU Hu-yu, GENG Miao-miao, DONG Hong-tu, LI Ying-hui,

LIU Wan-hui, LIU Xin, LI Feng, XIE Chao-jie” , SUN Qi-xin
(College of Agronomy and Biotechnology/State Key Laboratory of Agri-Biotechnology/Key Laboratory of Crop Genomics and
Genetic Improvement, Ministry of Agriculture/Beijing Key Laboratory of Crop Genetic Improvement/Key Laboratory of

Crop Heterosis Research & Utilization, Ministry of Education, China Agricultural University, Beijing 100193, China)

Abstract Bogatka,a Polish elite wheat cultivar,is highly resistance to powdery mildew in Beijing. In order to clarify the
genetics basis of the resistance,a BC,; segregating population was acquired from Xuezao/Bogatka//Xuezao, and was
inoculated with Blumeria graminis f. sp. tritici (Bgt) isolate E09. Results demonstrated that the powdery mildew
resistance of Bogatka was conferred by a dominant gene, temporally designated MIBogatka . Bulked segregant analysis
was used to detect the molecular markers linked to MIBogatka . Two polymorphic SSR markers ( Xgwmb01 , Xwmc332)
and one STS marker STSgepizs On chromosome 2BL were linked to the resistance gene. A genetic map of MIBogatka
was established with these markers. Based on the map location and the existence of the Pm6 specific STS marker,
we speculated that this gene was likely to be Pm6 or other gene which was closely linked to Pmé6 locus. This
result provides valuable information for the utilization of Bogatka in wheat powdery mildew resistance breeding
program.

Key words common wheat; genetic analysis; Bogatka; powdery mildew resistance gene; molecular mapping
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AN SR B AR AR . /N R
INFE R W (Blumeria graminis f. sp. tritici) 5|2
0 AL M LT o X I Bt BN S A 7 AL
FeE Y L B R B0 AR B R N 2
10 o B 28 % A R0 I i RN K AR 2 E A S 1
IR WS BT & Fh iy BBl P TAE . 7T LS\ /N2
PG B PR G 30 T 977 A0 38 15 A /N 22 R TR
NI it TR 78 23 T o A0 P 38 2K Tl ST A AR
M S,

20 el 90 4ERLIK  BiE DNA 7 FhnidHe R
Ry bR K e R AN T ¢ 5 BRI R B I R 2 A
(Restriction fragment length polymorphism,
RELP) , F AL 4 £ 25 ¥ DNA (Random amplified
polymorphic DNA,RAPD) . ¥ # i L K [ £ A1k
(Amplified
AFLP) . Y1 ¥ 48 £ 25 ¥ 31 (Cleaved amplified
polymorphic sequence, CAPS) | J3 51| 5 5 o4 7 18 X

amplified

fragment length  polymorphism,

B. ( Sequence characterized region,
SCAR) . fij B4 ¢ %I # & (Simple sequence repeat,
SSR) \JF 3 #5 2 if #5 (Sequence tagged site, STS) .
IR FH F5 2 (Expressed sequence tag, EST) il B
% 1 B8 £ & 1 (Single nucleotide polymorphism,
SNP) 45 2% Fh 2 B/ 43 7 bR )3z B T/ 22 B
TS N K iR A S PN N R VA s e a7 T
B ¥E B (Marker assisted selection, MAS) #5354
A E/NERN 5N TG B 2 e X a4
B4 T 70 Z2A/NESUA R EROER L A6 TE
40 ZAi L (Pml 3] Pm50 , i Pml8=Pmlc ,
Pm22 =Pmle,Pm23=Pmdc,Pm31 =Pm21)"%
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SRAGRE AN T4 0 55 Jr ik AT 4 Rb . 80 15 d )5
PEAT PO ME PEAS . bR i A Liu 259 R Bk R BE N
“O07 5 R BLIRBE SN M A AR BEBE S 0575 g B 2D
(— M ER/NT 1 mm) B 22 )2 55 ¥, 7] UL gk (0 i1
PR 1 R BN T 1 mm, {H R 22 )2
B)E ABES BE e —E A 275 M e B
Z,—BEHAKRT 1 mm. HLZ2)E, = HE K, [05E
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1.3 DNA $2EUK DNA #i Bt I Hg 2

ANFE I R JE N 4] DNA B2 B0 B 2= 1R
M CTAB ¥, R 5 4 B 70 2 4 #7 : (Bulked
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1.4 4 FHricta i

ABIF5E 5 © R R e B PR ARG 2 T ARl
NSRSV B g s U s B S i o 7 S TR s W 275N e
ff Chttp://wheat. pw. usda. gov/GG2/index.
shtmD ™ £ Applied Biosystems GeneAmp
PCR System 9700 | it 47 PCR & "', PCR
10 pL N ARFR, & 10 X buffer 1 pL,15 mmol/pL
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5141 pL,1.5U Tag fE0.1 pL, £BFK 5.7 L,
20~100 ng/pl F 4 DNA 2 L, § I F N
94 °C AFME 5 min; 94 CA8 P 30 5,50~60 C (L #fE
S8R KR E) E A 30 5,72 CHEM 45 5,40 N
;72 °C S 10 min, fix & PCR ¥ & 47 T

4 °COTIT L PCR 48 P K IR 8 06 kA v R A
J TR R e (Acr ¢ Bis=39 + 1 HL k™, MY 8
L G AL
L5 HiESH

I Mapmaker3. 0 #4318 4> Fhric 5 b
AR A B (LOD B 3. 0)., FlH
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2.1 Bogatka fiEMFEEEWEEDH

B E09 /)N Fl i 1] 4 il Bogatka, ¥ 1 Al
B . /Bogatka/ /¥ B ) BC, (k132 #k). 45 #
Bogatka & Bl b Hi (1T = 1), B¢ 7 R B ok i &
(T=4).BC, BARMPURMIR « BOR Bk =55 ¢ 77
GR D) 755 e R 42 1) 19 [ 28 — AURE R 19 20 55 1L
B (i1 =3. 67, P<C0.05), ik —Z5 LW /N2
it Bogatka &A1 1A BAEHT/N A F ki 25 L 2 1)
WEZHT R 2E R i 44 S M Bogatka

F 1 Bogatka g B f1g 2 /Bogatka//EE B BC, A HHAMKEEER
Table 1 Response of Bogatka,Xuezao and Xuezao/Bogatka//Xuezao BC, population to Bgt E09 at seedling stage

TR W Jom B (RR.Ro BRIk Gk 7 BEEE g

Cross Generation Resistant plants Susceptible plants ~ Total Expected ratio
Bogatka — 25 0 25 — — —
i — 0 25 25 — — —
BE R /Bogatka//fE R BC1 55 77 132 3. 67 01:01 3.84

2.2 Bogatka #i B # 7% B B 8 9 FHrid

HRAE BSA 15, B T 18 9 i DR 3% B i) 43
i 1 0 2 eI » &2 BRARAE ST Spepiss 78 I8t 1] 2
A 2B GAE 5 SRR T IR R IR ic 5 B
SR D, CHBRIC STSpepiss S F/NEZ G
2B K& IESPLAMEILE Pmé BEwER,
AR R C ARG 5 Pm6 JE PR %% % 8100 4 F %
. HREHAZEERIL. AFHEZEH
MIiBogatka %805 FAric . OE RN E 2BL L &
T b AR SSR A5 ic #E4T 0 1 . 45 R R B34 2 A
R /N SSR FRiE Xwme332 Ml Xgwmb0l
(K D,

281k X B L /Bogatka/ /B¢ . BC, 3t 132 # iy
SE R R AT 1 B 5 A A BT DR R 2 ) MLBogatka
() 35t 3% B (IR 2) . ARl X — 45 2R, MIBogatka
BN TN 2 2BL B A K, 5 STSwcpiss
Xguwmb01 Fl Xwmc332 # B, it & I 5 o 5 2
6.3.7. 1 F1 8.4 M., FF A bric B AL T Bt diw 5 A 1Y
—f

bp M 1 2 34 56 78 9101112 13141516
300

200

200

300

©

(a) Xgwmb01 ,(b) STSpcpiss »(¢) Xwme332, 1:4£3F 10452
IGVI—465;3: Hi 4% 354 Bogatka;4: B HEABEF ;5~10: &
[RGB AR 5 11~ 16 ; AS [a] J8é s B #k s M: 100 bp DNA ladder,
PRV EZ Y

(a) Xguwmb01, (b) STSpcpizs » (¢) Xwmc332. 1: Baofengl04;
2:IGVI — 465; 3: Resistance parent “Bogatka”; 4. Susceptible
parent Xuezao; 5 — 10: Different resistant plants; 11 — 16
Different susceptible plants; M: 100 bp DNA ladder. Arrows
on the left side indicate DNA fragments polymorphic between
resistant and susceptible plants.

E1 5S5HRAaMmKERE MBogatka EHHIH FIRICH I EER

Fig.1 Amplification patterns of M{Bogatka-linked markers
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6.3 —
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0.8 — STS 03
X, 501 e
1.3 / it STSpe135

Xwme332

2BL 2BL

0.1—

0_2_/_ Pm6

CINAU127

(©) (d)
CINAUI23 CINAUI27

6.8 —

Pmb6

24—
CINAU127 l.l-/- Xwmed

CINAU135 LHaitas

STS

BCDI135

BCDI135

2BL 2BL

(D FL AR MIBogatka; (b) Pm61; () Pm6t1 5 (D Pm6 3, (a) (), (o) A () Hr 22y T A~ AH 48
7 i 22 18] 14 35 4% B85 CeMD) A5 A0 2 43 T 1 R B R BT AE oL
(a)MIBogatka; (b) Pm631 ;5 (¢) Pm653') 5 (d) Pm633), In figure (a), (b), (¢)and(d) . numbers on the left
indicate genetic distances (¢cM) between adjacent loci and the right shows the polymorphic markers.

2 AW EER MiBogatka 5 Pm6 i & & i B #I Lb %

Fig. 2 Comparison of linkage map of M{Bogatka and Pm6
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Utk IR H A 1A RS EO e R X
EE SO AN i ol = U S L SR I S
.

BT PCR AR SSR A HAT i 51 B2 € AL
MFEE 2SS SRS BRI AP, SSR
SR B ik BSA 454 . nT IR R 5 B 19 3
L S FARIC A S B L Y H R
AN Yo R4 1Y SSR E 1 2 ST L X b E
o PRR B i DR R T SR b RN R AR B oY
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B NG HE PR 43 F B 10 € A7 - BC, AR B — 43 5
DR e A 2 A R, B A e B AR 1
G385 LA T T, TR AR R ) 2 DR R 20 o AT A
F Fo A fesfE . R BC, BE AR 2 A 8 & 1R KL
R, 2R AR AR ) P i b AR A T R R T 36 1
1B 22 s IR TP AR I 36 4 [l S A A
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¥y FE I MiBogatka % % % 91 09 70§ b5 id
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e A P Hr /N BT 8 R B K Pm33 SE AL
2B R A K b Maxwell 5B R T, 5k A
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