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Abstract. Stripe rust, caused by Puccinia striiformis f. sp. tritici ( Pst), is one of the most
devastating wheat diseases in China. The Yr69 gene confers resistance to almost all Chinese
P. striiformis stripe rust races, and thus has important value in the breeding of Triticum
aestivum L. stripe rust resistance. To improve the efficiency of molecular marker-assisted
selection and accelerate the application of Yr69 in wheat resistance breeding, this study used

Wk H . 2021-09-05, &1 H 4. 2021-10-11,

FEETWUH . PG KA AL @ A ML AR B R E 8w | R PR S H (202002-3) 5 1l P A E AHF R TR0 H
(201903D211003) ; hPEfl 2= A FE R TATIH (YZGC093) .

This work was supported by grants from the State Key Laboratory of Sustainable Dryland Agriculture (in preparation) of Shanxi
Agricultural University (202002-3), Key Science & Technology Project in Shanxi Province (201903D211003), and Biological
Breeding Engineering of Shanxi Agricultural University (YZGC093) .

EZEFIAN . HICHR(19956-) , o, WiHWrsd:, W07 A EYIsAE 5 & (E-mail; 1541084128@qg.com)

= M THAEZE (Author for correspondence. E-mail; zxjemail@163.com)



198

L7/ S 1

stripe rust race CYR34 to inoculate and identify the F, recombinant inbred line ( RIL)
population of ‘ Taichung29/CH7086° containing 340 families. Bulked segregant analysis-single
nucleotide polymorphism ( BSA-SNP) was used to remap the stripe rust resistance gene in
‘CH7086° . Based on the disease resistance identification results, the number of resistant
families and susceptible families in the RIL population exhibited a bimodal distribution,
suggesting that the resistance of ‘ CH7086’ to stripe rust was controlled by a major locus. The
BSA-SNP results showed that the polymorphic SNPs were mainly concentrated in a 0 — 30 Mb
section at the end of the wheat 2AS chromosome. In this segment, 208 simple sequence
repeat (SSR) molecular markers were identified. Among these, 14 molecular markers linked to
Yr69 were screened using a small population of resistant plants and susceptible plants. The 14
linked markers were used for linkage mapping with 340 F4 RIL population, with two markers
found to be co-segregated with the Yr69 gene. Based on the Chinese spring wheat genome
IWGSC Ref Seq v1.0, Yr69 was mapped to a 7.76 Mb interval between the two molecular
markers 2AS111 and 2AS171, and their linkage distances with Yr69 were both 0.4 cM. Thus,
two molecular markers (2AS117 and 2AS127) co-segregated with Yr69 were obtained, which
not only can be used for molecular marker-assisted selection of Yr69, but also have important
significance for fine mapping and cloning of the gene.
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Table 1 Molecular markers linked with stripe rust resistance gene Yr69
FRiCARR 31 STy ﬁéﬁi uJ fﬁfé’m
Marker name Forward primer (5" - 3") Reverse primer (5’ - 3") temperature / °C size / bp
T04S47 TCCAACCTCCAACGCTGTC TAGTGGCGATGATGCTCTCC 58 136
T06S07 TTGCTGGAATCAGTCCAAGTT ACGCCATTCATAGCCTCCT 58 208
2AS47 GCGTCTTCTCTAGAATGCTCTT TGGTGGCGATGTGCTTCA 62 109
2AS77 AGGAATACAGGACTGCAATGGA CAACATGGCTTCAACTGGAGAA 62 138
2AS97 AGGGAAAGTCGTCGCCTTG TCATCACTGAGCCAACATCCA 58 185
2AS111 TCCTGTCCGCTGTATGATCG TTGTGGCTCTGGTGTTGTAATC 57 286
2AS117 AGTTCGTCTGTCGTCGTTCA TGGATTGCTACTGCACTGGA 58 103
2AS127 TTCTCTGGCGTGTGGTTGA TGCAATGCGGGTAACATCTTT 58 234
2AS171 GACAACAATCACAAGCAGCAA CCAACTAACTCTTCTCGGTCTC 58 181
2AS193 GTAATCCAGGATGACGAATAGC AAAGTTGTACTAACGGGTTGGA 58 128
2AS196 GTCATGTTGGTACTGGAGGATG GAAGTATGGTCAGAGGGTCTTG 58 202
2AS206 CTTGACGACCACAGGGATG CGTGTATTCTTCATAACAGAGC 58 241
2AS01 AAATCGGCGTGAAAGGTGAAA CCTGGACCAAAGCCCTGTT 58 220
2AS03 CGAATATCCACCGACCTGCTA TCCAACCTCCTCCACTCACT 58 254
i BOAGREAG) , [REAT A FIB PIRERAGE 280
ff H(Zetr) . R Join map va.0 B FSTiERHG S o]
ISR V69 2 MR (EHER, JFI Map- % & o)
Draw v2.1 4k{FE I3 R WE
=5 30
2 BRE5HI T3
£ 104
2.1 BURTEEE ST B arrarar e

AW 5T F 2% 55 W AR BN B CYR34 Xt
“CH7086° . *Taichung29’ i1 340 4~ F, 1t RIL &
R, 4RV, CH7086° FBL M HLE,
IZYAI A 1 2, R R AR ¢ Taichung29’ RPN =
B, RYAIR O S, 340 MR RMRYAIFH 176
MFZRAETRR, 159 N F 2 K ali 4 B 1
PURTBR R A 5 A (B 1), B RILs BEAHL,
JEIR R FR B SRSy A AT, ¢ CH7086” ]
BEAFTE 1 X BT LA
2.2 SNP &R ERNFEERMNEEEENM

HRAE SNP Jts FrJA R 25 5L, i 32k H0 Hi o AU R
[ AT Z A SNP frid, #F— 250k AT
B ML) BAT 2 5 PR SNP ARIE, £S5 sk
(bRIC A S5 7 07 158 22 A B0 SNP 1 bRid, XF
SNP FRiCHEAT40 0, ARHE SNP FRic (1) & 4 X 3l
SEPUIE R T 7E e (iR 8 . SNP I 5 4l 45 21
FH] | 7E iSelect 90K SNP {5 14 81 587 MrRic

“Taichung29/CH7086” RILZRZHIS LR
Infection type in resistant families of RIL populations of
“Taichung29/CH7086"

B 1 ‘Taichung29/CH7086’ RIL Bk B R R E N
Fig. 1 Distribution in resistant families of RIL
populations of ‘ Taichung29/CH7086°

i, #9531 4 SNP 7EdL, BoRpAmHEHA 25
PR, EARICEY 11.68%; HiP A 3209 4~ SNP
fEPL, B B A 2 AN, 5 B Rid g
3.93%; i hiE Shuith—5 . BoE IR
et —2, I K BRAE 5 B R 5SRO A A
SNP fykric, 345 112 L2810 SNP Frid,
P SNP Fric Bir 76 9 FEA7 B A5 B, HEWTHim 2 N
Yr69 fii T 2AS YL fafk | 0 ~30 Mb Ay #y 3 [X [H] N
(Bl2: A, B),
2.3 EHHRIZHST
ARWFFEAE/NFE 2AS Yetafk I 0~30 Mb 14
XN T 208 Xt 514, Hr 116 Xt 519 Al 7E



55 2 3

W SCERAE . NP RIN Y69 M SRIE I & 201
(2]
£ 100
<
=B
ne
L)g(/)
%"’6
n 3
£
p=}
pz4
o T e
S0 T e
i g 40
Fo 30 i
26 20 B
a5 10 F i
Z = H H
| R e L o o o T T O
g q 30 $0 90 120 150 180210240270 300 330360 390420450480510540 570600 630660 690 720 750 780
> [S— !
s/ o I R R B v e © -
go,‘ < N O -~ o d ocooo+~ o « o - I 0 :
= SRS I N N B R A 7 I |
25 ¢ - > C
N \\\\\
O © o AN L~ ON T R TooeNos S < [se]
3 S 83 ¢ 5 8385 5 no28I2 3 S 3
Qo DN < <]
£ E E3 £ & 3§33 g 22%95%2:3 & S
> E) =k o < X . NN BN G o
X X X < o < X x
@ e
g =
N S
a h
(7]
8 <
[ I
2 M SNP LRSI RIFERE Y69 R EMEE R

Fig. 2 Distribution of polymorphic SNPs and mapping of resistance gene Yr69
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