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Molecular Marker Detection of Stripe Rust Resistance Gene Yr69 in
Advanced-generation Lines of Wheat
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Abstract: One of the effective ways to control the damage of stripe rust in wheat is the introduction of stripe
rust resistant genes into cultivars to improve their resistance. Molecular marker-assisted selection ( MAS ) can
improve the selection efficiency of target genes in breeding. In order to detect the stripe rust resistant gene Yr69
and verify the validity of molecular marker linked to Y769, the genotypes of 63 F, lines derived from Chang4738/
CH7086 and Yannong999/CH7086 were identified by molecular marker 2AS33, and their resistance to stripe rust
were identified with the Pst mixed with CYR32, CYR32 and CYR34. The results showed that 32 lines among the
35 lines derived from Chang 4738/CH7086 had Yr69 and showed resistance to stripe rust, and one line showed
resistance to stripe rust without Y769 being detected; 8 lines among the 28 lines derived from Yannong 999/
CH7086 had Yr69, of which 7 lines showed homozygous resistance and one line showed segregation of resistance
and susceptibility. Among the total 63 lines, 3 had genotypes inconsistent with phenotypes. It suggested that the
marker 2AS33 had a high accuracy of 95.2% and it could be used to detect the Y769 gene effectively in molecular
marker-assisted selection breeding. The 40 resistant lines identified, after yield and adaptability identification,
may be entered for regional trials of cultivars directly or as good parents for stripe rust resistance breeding.
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H /INAZ L AR B S5 TE AW A5 T ( Puccinia striiformis
f. sp. tritici ) 51 S W) /NAE S5 I S — ™ E W
TN A 7 S LR 3, A A T B R &
FRIAR) G R R RIE/INE S
AR R T AR L K 5000~9000 1 B , AT IX 5 B T |
B % m B B T 12 e
INZZ B IR, — R VT 3 AR 109%~20% (1) 77 i 5
2, P I AT A /N 22 U 40%~60% , %8 i,
1949 4 LISk, & [ & A= 5 4 ¥ (1950, 1964, 1990 Al
2002 4F ) 44 R MBI S 45 Yk R T AR
i VACTH, 3 B/NZE S BRI ™ . A 1950 41, PR 4%
B e T R S R B 60 14 kg, 5 Y AR
L NFE BRI 41.4% ", I, BB S N
F TR ERURAT 800 PR 7 3 B 1) 7= e 45
SR NAE G AR A N TR

TR SHE) PO SRR R AT AR
T B E TN 2 A I Pl s S AR
HERZES IR RES W AEH
e/ NR T S IR, BRI UERA, D7 R — IR
ABIKIRRL T2 TR /NP AR S5 1k
1997 4F L) 3k, i T 4 %5 W 7 1 /D Fh CYR32',
CYR33'*/F1 CYR34 " 1y iy B 5 AT, i 380G 1 %5
(Yrl). P %5 ( Yrdbbl  Yrdbb2 ). 1% F #k 10( Yr9).
B 6(Yr3b, Yrdb ) 92R137( Yr24 B{ Yr26 ), 5t 4 22
(Yr10, YrMor ) FEhTIRAC G ¥ bt , 5 5 4 e
R WU R e, PR, 46 5 IR FH s b HLEL
AT YR PR LN i i kB R Bl AT o
B MRS, B E BA R AU R SR
e B SCHE . 124, EIPR BB e M T IE A 44 83
AFLAGRHEIN O HR A SE X CYR32 . CYR33 il
CYR34 45 HHT &85 #/NP BAT Botk , FIUH 2 Fhmid
W Ho A RO DR R RS R S A b DAl R A R Y
Pt PRk — [ R AR AR

N V5T 352 B R B A2 B ( Thinopyrum ponticum )
f /NI 2 477 4 i Z& CH7086 Fe4it CYR23 . CYR29,
CYR31,CYR32,CYR33,CYR34(V26) % £ 4
S5 T AR BE/NFR, Hou 26 FIHI > T-ARiCH Hix)
CYR32 BT HE P i /A 2AS e e fhk -, If
B A4k Yr69, 4K 45 8 AR, o 2AS33
R W AYERRIC, 5 Yr69 AL RE B B, M 1.9 cM.
AHWFFEH)FH 2AS33 X K 4738/CH7086 Fl4H 4 999/
CH7086 1Y 63 1> F i RIEAT T 0 FAmicka il , I
i FH (B Fh 5 0 I O IR AT T B A, DA e
2AS33 TEFFBEAR T Yr69 4 BB n A 5

Yr69 [a) AR 85 S A T RS LA B L SR A

1 MRE5RE

AR

UG I Yr69 4R 5 R CH7086 2 i 1L
PO L Bl 2 BEAE PR 2408 58 Jr A 8701/ /)M
7430/ BLF 26/// 3L 26 I BC,F, 16 & H BT &5
i i 2R, b /M 7430 ROl R TSRS R AE A B
IR AR (2n=56 ) "5 K 4738 LK AL
Nk B AR R R K T IE R
[ B /N SRR P O R B TRIFSE
T, il 82230-6/94-5383 , 4 M2 5 v A% 05 4
A 999 S22 1L AR A8 B SE P 22 W RS R /K AL o
SE IR 7 AR R A LR A R A T Al Bl
WE9E BE, 23t N M A € 2 5 /1R 9511// 4 BLU14-
15, 2 %5 58 5 B AR 55 LA 4738/CH7086 3R 75 1Y
35 /N Fy dh ZFILLUHAE 999/CHT086 14511 28 4> F,
A AR 5 AT S I AR S TR AR BN R CYR32,
CYR33 I CYR34 & A AL /R 55 s Xt B8
Taichung 29 FIZHEHIE & FNIE 12 Y2k A )i
BAN B BEAE YIRS T

1.2 PCR #5454 Firictamn

FEL T =3, BOb S 0 i BB 2 mL
BB WA TR U IS VTS RS R B, R
il CTAB 31" 2 Bt % [ 241 DNA., DNA B T J5
H1 1 x TE(PH=8.0) % fi#, Jf # B = 50~80 ng/uL,
-20 CHRAFEH

SRl Yr69 A4 5 22 CH7086 , JE SR AR £
4738 JH A% 999 S X BE X 5 %5 2 1Y 63 4N Fy it &R
PEAT PCR 43, BT 1514 R 54055 G L Yr69
B4 FRRIC 2AS33, H 51 97 51l 2AS33-F .
5 -ATTTGTTTACGCCGAGCA-3'F 2AS33-R: 5'-AT
CCAGCATTACATTACATCA-3', B¢ 54 3 571 - B
K/NA 209 bp.

P18 52 WUE A 6 x Loading buffer 3 pL, %]
Ji 8% B A5 4 5 VA I Tk e 58 Jc WL Uk 43 S 7 1
Yy, IR e (O 5 A IR
1.3 REEE

PSRRI 63 A Fo fih 3 S H B AR 1 B s 46
B R FH BORR 91N TR 3 e 1 073k, 433l F 2018-
2019 4 F1 2019-2020 4778 P4 )11 445 4 Mk B e AR
A b BEH A B b AT, BEAE 10 H 25 B -11
H5 HZ & F, &b B Fh 2 17, 847 20 KL
P 47K 2 m, 4710 25 cm, £ 10 4795 R 1 476 IR
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AT PCR ¥4, 45 R R, 78 35 /MK 4738/CH7086
HAE Fe iR, H 32 4 fh RBEUEY 1 1E
209 bp 2% (& 1), 3 A5 R KRREY 1Y iz,
FRUE L3R 35 M & A 32 i Rl Yr69
PR, i A0 i 2R BB 91.4%, 3 A Z oS A6 T 3]
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The arrow on the up side indicates the fragment linked to the resistance geneYr69, the arrow on the down side indicates the fragment of the

susceptible plants, 1-35 indicated line I-1-line I-35 respectively. The same as below

B 1 4FHrid 2AS33 K 4738/CH7086 [FR PRI 45 R
Fig.1 Amplification of molecular marker 2AS33 in the 35 lines derived from Chang 4738/CH7086

16 28 > 4 4 999/CHT7086 4H & 1 Fy i % 1,
A 8 Eh R AENS Y1 209 bp 9 &7 (K 2), 20
A RARREY A R UIFE 28 N R A 8
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1-28 indicated line II-1-line II-28 respectively

B2 2FHRiC 24833 FEXAR 999/CH7086 SR RAIH LR
Fig. 2 Amplification of molecular marker 2AS33 in the 28 lines derived from Yannong 999/CH7086
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5.7%,
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#H

I-1) R B s L (R 2), 8 REY 1
H Yr69 Rk B A AR P AT 2 e R ISR AL
H, Hrp R -1 BB AR R , SR TSR A ¥
ARoEaalif, & -16 IR & BUBYR Ak, 20 4>

KK Yr69 RRAEAT LY i 3R 402 B0 1B
XM, 2AS33 FEAG I AH A< 999/CHT086 2H & )5
AL E R R 5 SRR — B B, R b
BHEE 3.6%.

F1 351K 4738/CH7086 R BAMKRE SEFER
Table 1 Phenotypes and genotypes of 35 F, lines derived from Chang 4738/CH7086

B &R 2ASIIAKINZEIR RS ERE ARSI 5 BER S 2ASB KNSR AT ERE RSP
No. Line Genotype (% )Severity ~ Resistance type || No. Line Genotype (% ) Severity  Resistance type
1 #1-1 A 1 NI 20 #1-20 A 5 R
2 12 A 5 R 21 #1-21 A 5 R
3 %13 A 1 NI 22 HRIl22 A 1 NI
4 %14 A 25 MR 23 A 1-23 A 5 R
5 #1-5 A 0 I 24 R 1-24 A 10 MR
6 #1-6 A R 25 #1-25 A 0 I
7 % 1-7 A 10 MR 26 FH1-26 B 100 HS
8 #1-8 B R 27 &1-27 A 25 MR
9 %19 A 1 NI 28 R 1-28 A 0 I
100 Z&I1-10 A 1 NI 29 HI1-29 A 1 NI
11 #1-11 B 65 S 30 A1-30 A 5 R
12 #1-12 A 5 R 31 % 1-31 A 10 MR
13 HI-13 A 25 MR 32 RI-32 A 1 NI
14 ZEI1-14 A 1 NI 33 R 1-33 A 1 NI
15 #1-15 H 1 NI 34 R 1-34 A 1 NI
16 #1-16 A 10 MR 35 RI1-35 A 0 I
17 & 1-17 A 5 R 36 CH7086 A 0 I
18 #1-18 A 1 NI 37 K 4738 B 100 HS
19 #1-19 A 10 MR — — — — —

A BB ; B: S0A 0 ; H: 22 /708 1 5l s NL: 6 s R Sl MR: i0; MS: UG S /g HS : sk
A': homozygous resistant genotype, B: homozygous susceptible genotype, H: heterozygous genotype, I: immune, NI: nearly immune, R: resistant,

MR : mediumly resistant, MS: mediumly susceptible, S: susceptible, HS: highly susceptible

£2 28 MEK 999/CH7086 FR B AN KRB SEER
Table 2 Phenotypes and genotypes of 28 F, lines derived from Yannong 999/CH7086

5 MmA 2AS33RINZEAL AEEMTEE ABWRPUE || PS5 MR 2ASIIKINZSR  AURTEE AP
No. Line Genotype (% ) Severity ~ Resistance type || No. Line Genotype (% ) Severity  Resistance type
1 Z1 -1 H AVGS Segregation 16 Z1 -16 H 10 MR

2 £ | ) A 0 I 17 %1 -17 A 5 R

3 #1 3 B 100 HS 18 Z1-18 B 100 HS

4 Z1 4 B 100 HS 19 Z1 -19 B 40 MS

5 %1 -5 A 25 MR 20 %1 20 A 1 NI

6 %1 -6 B 65 S 21 121 B 65 S

7 %1 -7 B 100 HS 22 Z1 22 B 40 MS

8 Z1 -8 B 100 HS 23 Z1 23 B 100 HS

9 %19 B 65 S 24 1 -24 B 65 S

10 %1 -10 A 1 NI 25 #1125 B 65 S

11 A1 -1 B 100 HS 26 %1 26 B 40 MS

12 %1 -12 B 40 MS 27 %1 -27 B 100 HS

13 1 -13 B 65 S 28 #1028 B 100 HS

14 A1 -14 A 5 R 29 CH7086 A 0 I

15 1 -15 B 65 S 30 JEAR 999 B 100 HS

Az SEEDUR; B: A0E YN He Z8 Bl B 1 0385 NL: T8 5 R W90 MR: 05 MS: B S 86 HS: BURK; Segregation: T B 5
AVG: FRTHIE
A : homozygous resistant genotype, B: homozygous susceptible genotype, H: heterozygous genotype, I: immune, NI: nearly immune, R: resistant, MR :

mediumly resistant, MS: mediumly susceptible, S: susceptible, HS: highly susceptible, Segregation: segregation in resistant and susceptible, AVG: average
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L5 B Fhim e ) H AR SR T T B, &
I I O 5 32 A5 DR 225 M, i LA A3 7 XL 11 2%
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A 35 A Eh AL AT 32 AN R T LU E] Yr69 1
FRIE 51T, % Yr69 1 H =53k 91.4% . H s R i
Wik E AR, BATY T 2015 4E R Yr69 15>+
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RAR AR SEE 1Y 35 i R ARk H Libali A ik
Rk A RIS TR, 78 35 MEE M AT,
R -8 i AR 1-15 5 F B PR AL 5 R AN —
FHEB, T RE S N Ry 2AS33 Ik Y69 By 43 B
Fric, 7R3 A A deadd e v & A 1 E A, DA HE RS
53 2AS33 5 Yr69 sy B HIMK R . EINAMIFST R,
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L2021 e 999/CHT086 4141 28 N & P A
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(& 16 ) IR BIEE ARG RAUR B MS . f£2 1
HA 63 il R ML e, FE 0 3 AR AL 5 R A
A= R, TS ERRHT 4.8% , 2AS33 Kl i) i
112K 95.2% , X £ A 2AS33 HEATHT A5
B Yr69 ERE ] 2154 NIl B IRCR .

DIl R IR VL5 (BEVE S F= B pE AL - A2t -
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