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Abstract: CH1302 ,a new wheat germplasm crossing common wheat ( Jintail70 ) and wheat-Thinopyrum interme-
dium (Host) Barkworth & D. R. Dewey partial amphidiploids ( TAI7047 ) , possesses resistance to the powdery mil-
dew. To disclose the genetic mechanisms behind this resistance ,the CH1302 cultivar was crossed with a susceptible
genotype Mianyang 11. Segregation of resistance race Bgt EQO9 was assessed in the F, population and F,.; lines under
controlled conditions. Results indicated that CH1302 carried a dominant gene ( therefore named PmCHI1302) for
powdery mildew resistance. ISelect 90K SNP chip was used to develop a mapping population with F, individuals a-
nalysis the disease resistance and susceptible pools of F, population Mianyangl1 x CH1302,and detected 313 pol-
ymorphism SNP locus in wheat chromosome arm 2AL. Then three codominant SSR markers around the polymorphism
SNP locus , Xwme522 , Xgwm356 and Xguwm526 ,were identified to be linked with PmCHI302. Finally , PmCHI302 was
mapped between SSR markers Xguwm356 and Xgwm526 on chromosome 2AlL, and the map distance was 3.1 ¢M and
7.8 ¢M,respectively. Furthermore , our results also showed PmCH1302 may be a new powdery mildew resistance gene.
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2.1

Table 1 Infection types of materials to wheat powdery mildew at seeding stage

R ZNFI Bgt pathotypes

ok PRI Yoo A 1Y

Material Number Karyotype E09 E20 E21  E23  E26  Bgl B
rhalE R B 42 sIJ® 0 0 0 0 0 0 0
KI5 768 42 ABD 4 4 3 4 4 3 4
EHS S 42 ABD 4 3 4 4 3 4 4
TAI7047 56 ABD + St + SU/J5 +J° 0 0 0 0 0 0 0
K 170 42 ABD 4 4 4 4 3 4 4
CH1302 42 ABD 0 0; 0 0; 0 0 0;
F, (435 11 x CH1302) 42 ABD 0 0; 0 0; 0 0 0;
43PH 11 42 ABD 4 4 4 3 4 4 3
SY95-71 42 ABD 4 4 4 4 4 4 4
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BCRR BB S R 1E HOGTRE R4 T , KT S8
A CHI302 45 FH 11 JH F BER BC, BEK F, ¥
IRER R BN E09, 45 SR 403 2 iR, CH1302
S0 11 WA IE A F BRI B09 ¥R BN
PEOGIT % (1T =0 55 0;) , 5 CH1302 R H H A [
R SN, B CHI1302 X (85 Ao 4t bk
H S LR s

NP2 BH 11 x CH13027 () F, BEAR gE 47 40 %6
T, Hh RPN PUR I MR A 148 #R(IT =0 ~
2) BRI AR 46 ¥R (1T =3 ~4) , K7
55 90 AR B LAY A 3R 1S IR L (X =
0.17,P >0.05) ; % “CHI1302/4% FH 11//4% B0 117

BC, BEARSEATHUME S 5, Horp i & I Brm A AR R 51
BR(IT =0 ~2) Btk R 47 R (1T =3 ~4) , Ky
KB PURSY B LA A 1R 1S IR ) (% =
0.16,P>0.05) .

A DA A3 HT ol L, BEAR S BC, BEAR BT A 5
FLIAF A i R AL A O T i — 2B X — 4
Mras RITHE F, R Y 3% RV O =X, IRl — Ak
kR E09 #:AP i LiR AR 0 P KR, Hi
WEPUIRR R 534, P B BERFR 95 4, 4G Ik
PR FR 46 1, R MEHUES B LA S 1:2:1 1
FISE (x> =0.59,P >0.05), b ikgsHFul,
CH1302 XF R B /Nl E09 Ay bR BTl i 1 %
PERZ LR P B HoAiw 24 PmCHI302
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%2 43FA 11/CH1302 X HE SR B BB EK E09 HIBkEI BT ERI
Table 2 Resistant reaction of generations from cross of Mianyangl1/CH1302 to Bgt isolates E09 at adult stage

UL H R AR H
o B
SEAR /A Number of resistant plants Number of susceptible plants T
Expected e P
Parents/ cross &1t o5t
0 0 1 2 = 3 4 H ratio of segregation
’ Total Total
CH1302(P,) 13 2 15 —
R 11(P,) 15 15 —
SY95-71 15 15 —
F, (P,/P,) 9 6 s —
F, (P,/Py) 21 13 98 16 148 21 25 46 3:1 0.17  0.68
F (P, /Py) 14 4 18 —
BC, (P,/P,//Py) 15 10 15 11 51 23 24 47 1:1 0.16  0.69

P, PU3E CHI302; P, - BOEANBH 11;SY95-71 . BXT I, — . A8

P, :Resistant parent CH1302, P, :Susceptible parent Mianyang 11,SY95-71 ; Disease contrast,—:No separation
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AIRERIE T [AME 22 5, O T i a2 CH1302 27
FA RG22 T e ik R B, DAl R SR AR
TC A P R 22 B R 2 DNA VE4RET v 5 i PR 41
DNA fEEFXT CH1302 75 2243 24 R e e R k473
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pScl19. 2 il Oligo-pTa535 “A#EEF X+ CH1302 47
IR A 2432 (me-FISH) , 7] LLE Y, CH1302
FEE /N A B D JE R ALY BT A e £ Ak (&
1b) . FW],CH1302 Y R4l o8 B, Horp R & 3
HMEGL AR R B, 5 LT O B MR G £ R Be]
AE K/, LU H BT GISH A1 FISH 7 A 18 JC 16 46 11 5]
HAME W), X £, CHI1302 AT #E & — A4 /)
& -fEE B RIRRIEB AR,

a: LA A 5 DNA fEERET, LIrh 4 DNA /EEFFRAY GISH B ;b I
FE41) pSel19. 2 (£ {455 ) Fl Oligo-pTa535 (L1 f55 ) VE4R4THY me-FISH 1%
a;GISH pattern of CH1302 using Th. intermedium genomic DNA as probe,b:The me-FISH pattern
with the labeled pScl19. 2 ( green) and Oligo-pTa535 (red ) as probes
El1 CH1302 #J GISH ¥ mc-FISH %%
Fig.1 GISH and mc-FISH patterns of CH1302
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Table 3 Distribution of polymorphic SNP locis on the entire genome

K A K4 B K D
Genome A Genome B Genome D
[EREAREREN 2k LA P
- = o Yy o EA7 -
Homolo BEX Z R JE¥ o " ZHRR BAs R B
omologous " tricEcH . S e H . e bric¥H o Total
chromosomes e No. of (%) e No. of (%) e No. of (%)
No. of Ratio of No. of Ratio of No. of Ratio of
discrepant discrepant discrepant
raw SNPs discrepancy raw SNPs Discrepancy raw SNPs discrepancy
Ps Ps SNPs
1 2072 181 8.74 3471 136 3.92 1024 75 7.32 392
2 2090 384 18.37 3250 157 4.83 1491 80 5.37 621
3 1800 199 11. 06 2491 145 5.82 883 36 4.08 380
4 1928 186 9.65 1444 113 7.83 296 40 13.51 339
5 2454 189 7.70 2964 124 4.18 1004 64 6.37 377
6 2133 176 8.25 2528 126 4.98 571 72 12. 61 374
7 2662 201 7.55 2461 147 5.97 1250 13 1.04 361
B3t Total 15139 1516 10. 01 18609 948 5.09 6519 380 5.83 2844
JI 5 Ee A9 (% ) 53.3 33.3 13.3
Proportion
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2 SNP SEMREREBEENSH

Fig.2 Distribution of polymorphic SNP locis on the chromosome
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PEFE T 63 X SSR 54Xt CH1302 ZiBH 11 Jedi J&
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Xguwm526 TEHT SR A AT S it 8] AT LA™ 1 1
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FEREES 0500 3.1 cM Fi17.8 cM (Kl 4a) . FIFHIE
FRHA-PU R R XU A DR2AS $EFT PCR ¥4, 45 5%
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WoR, 5 EFMAL,3 A E SR ICTE o E A S
PUfk N2AT2B LA 3 38 Rk S5 ety (R AE P
FHR-DUK N2BT2A N2DT2B |4 3 H 4 S5 1k 45
e FERUG R D2AS b AR SR 7 3G AR I 4 M AR
5, UL AT I R SE I PmCHI302 {37 F 2AL %t
ik E(E 4b) .

R R R R R S S S S
-— 3 ‘ . . | | a 3
200 bp .ﬁiﬁuu. -nﬂ quwm356
! <

150 bp b

vt 1= JlSELS

Py A A

100 bp !

H E Eé = u gaxwm522
et besd Yo

fd bd bt

150bp;ﬁaiiuuin.’.-.ngm526
[

M:500 bp DNA ladder; PR $/iJi 4% CH1302; PS; B 55 A48 B 115 Br: Bk i ;
Bs BRI s R AES UM ;S AEG B bR . #F L4875 h 2 B A
M:500 bp DNA ladder, Pr; Resistant parent CH1302, Ps: Susceptible parent Mianyangl1,Br:Resistant bulk,

Bs : Susceptible bulk, R: Homozygous resistant strains,S: Homozygous susceptibility strains. Arrows indicate the polymorphic bands
E 3 PmCHI302 &% SSR #RiC7E “48FH 11 x CH1302” F, B {Fhiy 154 R
Fig. 3 Ambplification result of SSR markers linking with PmCH1302 in F, population from “Mianyangll x CH1302”

o

2A
o Ps
+—Xwmc522
12.8 —
1 —TTXgwm356
311U PmcHI302
7.8
—TTXgwm526
A

Br Bs CS

b

M:500 bp DNA ladder; PR HUJk 354 CHI302;PS Bk EALRBH 11 ; Br. Hiiiit ; Bs . B ; CS . E R, 5 kAR e 47
M:500 bp DNA ladder, Pr: Resistant parent CH1302, Ps : Susceptible parent Mianyangl 1 ,
Br: Resistant bulk,Bs:Susceptible bulk,CS;Chinese Spring, Arrows indicate the critical bands
4 MEMFEEE pmCHI302 WEH E L EEE A
Fig. 4 Linkage map and chromosomal location of pmCH1302 resistant to Bgt
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FEAS 5 = BB 9 N AR R AR P
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PUEBR LR PRIk, D0 T s 35k PR o] ke TR
Forp ] g 2 H, {H GISH Hl meFISH I A K 1) 3]

CH1302 H &7 ] LA 3] (1) v [B) I8 22 B (o (K R
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170) LA S 28 B 11 #E47 PCR ¥4, 45 54l A WL 8¢ 5
CH1302 55 HCH A S A v [a]fIE 27 i — S0 R 5 1 4%
5o ABE R BTG I PR R IR T b (R ME 2 RS T
W, 58 H R R n] B8 T X 2e AR e S5 B 5 R Y
AR B A, 5 B0 T A v (RIE 27 B g 4 )
FHR e S B B, 2538 /N2 5 b (A8 22 72 9
2 S BB U L R [ B s N TR R AT



324 MoY o fe

TR ¥ 18 %
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LY ERAG 4 A, 430 kT 7BS 2DL 2BS Fil
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A 2AL Yetafk b NG R B, AT TR IR
T (ME 2 B BT R R R R H AR
BIEX AP AR, B Pmd " 1
PmS0"™ i F 2AL ek b, Hod Pmd {45 L
Pmda ~4d 53 9 RIEF R R RN B AE RN
A W/ INEE GRS — RN ARBFIECR B 7 N E
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WTE (1), E20 E21 Fl E26 %} Pmda.Pm4b F
Pmdc #BEA # H122 1 T YL A K bin 2AL 1 ~
0.85 ~ 1.00 X 3 iy Pm4d™' W53 & 8i 45 i
Xguwm526 F Xbarc122 W)L IR 53510 3.4 <M
10.0 eM, il Pm50 WIJE T8 /N, 54119 SSR
PRI Xgwm294-2A (1 3 f% BE 85 & 3.2 oM™ 1fif
PmCHI302 7 3 % 8f SSR #5 ic Xgwm356
Xgwm526 Wi B 5] 3.1 M F1 7.8 M (
da) . YU, ok VR K% bR 0 0L A 4 BT R I,
PmCHI302 5 Pm4 3 3, FBIPTA KR Pmda ~
Pm4d VLS Pm50 FFAAHR , G PmCHI302 AR 7 fg
FE—HR/NEPUA RN . T PmCHI302 5
Pmd Fl Pm50 R A [F] 1) 35t 4% B AR 2547 52 07, FE &
BB AE R MR TRRsmA M ER, BT
PmCHI302 5 Pmd4 [0 B EGE , HOR A TE Pmd 37 45
AR T 2 5 S R R N R R
BRI FARIC, IS Pmd  PmS0 BEAT S5 00 PE B0 IE
PIARAS S A 1 i

INGE R SRS AR Y, BE R A e K, 7F H A
PR LR A7 b mT R ) 2 256 SSR ARic A X
B, DRIk 2 o R T 0 R A7 K R A 2 7 A — 22
FRISEIR ) ASHIFSE SR iSelect 90K SNP i85 1, M43
T /NAE 21 AU O AR 81587 4~ SNP FRic i i H
FAHH 3198 A~ SNP A s AEHT S il (0] 2 AT 238
PE, ZBMEHCR N 3.92% , TEATA Yk 2A 4t

RS 250 SNP v s £, it — 0k
I 2AL B Z M S EiE £ T 2AS, X E R
SNP FRic YL o AR B 1 53 M i, 78 100 ~ 105 M
H1150 ~ 155 M A~ DX 385 B 30 0 A 1) 22 54 SNP
SR, P BT A E SR 2 AN X, 5
EFRIZ X BT 1 SSR bric dEA T vk , o 5 T3k 4%
5 BRI BY 7 FArid, S50 SSR RFLP
SO FARICAH LLEE, SNP ARic 2 B B K R H 4
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